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relation between humans and non-
human animals

Sandra R. Waxman , Patricia Herrmann, Jennie Woodring

and Douglas L. Medin

Department of Psychology, Northwestern University, Evanston, IL, USA

What is the relation betw een humans and non-human animals?

From a biological perspective, w e view  humans as one species

among many, but in the fables and films w e create for children, w e

often offer an anthropocentric perspective, imbuing non-human

animals w ith human-like characteristics. What are the

consequences of these distinctly different perspectives on

children’s reasoning about the natural w orld? Some have argued

that children universally begin w ith an anthropocentric

perspective and that acquiring a biological perspective requires a

basic conceptual change (cf. Carey, 1985). But recent w ork reveals

that this anthropocentric perspective, evidenced in urban 5-year-

olds, is not evident in 3-year-olds (Herrmann et al., 2010). This

indicates that the anthropocentric perspective is not an obligatory

first step in children’s reasoning about biological phenomena. In

the current paper, w e introduced a priming manipulation to assess

w hether 5-year-olds’ reasoning about a novel biological property is

influenced by the perspectives they encounter in children’s books.

Just before participating in a reasoning task, each child read a book

about bears w ith an experimenter. W hat varied w as w hether bears

w ere depicted from an anthropomorphic (Berenstain Bears) or
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biological perspective (Animal Encyclopedia). The priming had a

dramatic effect. Children reading the Berenstain Bears show ed the

standard anthropocentric reasoning pattern, but those reading the

Animal Encyclopedia adopted a biological pattern. This offers

evidence that urban 5-year-olds can adopt either a biological or a

human-centered stance, depending upon the context. Thus,

children’s books and other media are double-edged sw ords. Media

may (inadvertently) support human-centered reasoning in young

children, but may also be instrumental in redirecting children’s

attention to a biological model.

Introduction

Infants and young children greet the creatures of the natural w orld

w ith special delight. For one of our daughters, it all started w ith her

dog Roger – a stuffed animal w ho arrived in the new born nursery

only a few  hours after she did and rarely left her side for more than

a decade. Like most young children, she also delighted in images

and animations of animals. Her first books included Goodnight Moon

(w hose main character is, after all, a little mouse). Years later, her

favorite books included Stellaluna (a “sw itched at birth” story w hose

main character, a baby bat, finds herself living amongst a family of

birds, all of w hom talk – in English – about food preferences,

emotions, and a sense of belonging). Perhaps not surprisingly, this

little child w ho so loved animals announced that she w as going to

be a veterinarian w hen she grew  up.

There is, of course, a huge gap betw een her storybook characters

and the real, living and breathing animals that occupy the natural

w orld. But is not this gap easily traversed? Do not the charming

characters that young children encounter in their picture books

support their natural fascination w ith animals and spark early

learning about the biological w orld? These questions provide the



underlying focus of this paper. Our goal is (a) to summarize

evidence documenting how  the relations betw een human and

non-human animals are portrayed in children’s books, (b) to

summarize recent research documenting how  young children

from diverse cultures reason about the relation betw een human

and non-human animals, and (c) to present new  experimental

evidence documenting how  the books that w e read to children

influence the w ays in w hich they then reason about animals.

Children’s Picture Books

Picture books serve as sources of social engagement for children

w ith adults in their close communities and as gatew ays for

learning. By 15 months of age, infants successfully learn names

(“vase,” “aardvark”) for novel objects that are introduced in picture

books. More remarkably, infants spontaneously extend these

names beyond pictorial representations, using them to name real

three-dimensional objects w hen they encounter them in the w orld

(Preissler and Carey, 2004; Ganea et al., 2008, 2011; Geraghty et al.,

2011).

Although children’s books primarily have figured in research on

early literacy and educational readiness (Poulsen et al., 1979;

Pappas, 1986; Fletcher and Reese, 2005; Mar and Oatley, 2008), more

recently this focus has been expanded to include investigations of

children’s learning about the natural w orld (Ganea et al., 2008, 2011;

Legare et al., 2013). Preschool-aged children can learn biological

information presented in children’s books and use this information

to reason about real, living animals (Ganea et al., 2008, 2011).

But children’s books provide something more than explicit

information. They are cultural products that both reflect the

orientations of their creators and may also affect the orientations

adopted by their view ers (Morling and Lamoreaux, 2008; see Cole

and Engeström, 1993 for an overview ). For example, Tsai et al. (2007)
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identified tw o key differences in popular children’s books from the

US and Taiw an. First, US storybooks w ere more likely than those

from Taiw an to depict excited (versus calm) characters. Second,

reading these books influenced the activity preferences and

perceptions of happiness of children in both countries. Results like

these indicate that children’s books reveal cultural orientations

that affect what people think (D’Andrade, 1981) and how they think

(Nisbett and Masuda, 2003, 2007).

Recent w ork from our research group provides converging

evidence for the role of culture and cultural artifacts in

development. As part of a larger project aimed at identifying how

young children from different cultural communities reason about

the natural w orld (e.g., Wolff et al., 1999; Waxman et al., 2007; Atran

and Medin, 2008; Anggoro et al., 2010; Bang et al., 2010; Herrmann et

al., 2010; Waxman et al., 2013; Medin and Bang, 2014), w e asked

w hether and how  our ow n perspectives of the natural w orld are

embedded w ithin children’s books. We examined popular children’s

books that w ere w ritten and illustrated by members of tw o cultural

communities: Native Americans or non-Native Americans (Bang et

al., in press; Dehghani et al., 2013). W e found large cultural

differences in the Native and non-Native books’ portrayals of the

natural w orld and the place of humans w ithin it. For example,

illustrations from the Native-authored books provided a greater

variety of perspectives and, most relevant to our present study,

rarely if ever depicted animals w earing or surrounded by human

artifacts, in sharp contrast to the heavily anthropomorphized non-

Native books. Do these differences make a difference? That is, do

children’s books also shape children’s reasoning about the natural

w orld and their place w ithin it?

Developmental Matters

This brings us to the question of how  young children
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conceptualize and reason about the relation betw een human and

non-human animals. As adults, w e view  this relation flexibly,

adopting several different vantage points. Most W estern-educated

adults readily adopt a biological perspective, construing humans as

one among the many species of the animal kingdom. But w e also

adopt a different construal, in w hich humans are set apart from the

other animal species. Consider admonitions like “Don’t eat like an

animal!” or the story of Genesis in w hich humans “�have dominion

over the fish of the sea, and over the birds of the heavens, and over

the cattle, and over all the earth, and over every creeping thing that

creepeth upon the earth” (American Standard Version Bible, 1901)

Even w ithin the scientific community, humans are apart from non-

human animals: Federal funding agencies require that research

involving exclusively human participants be designated as research

that does not include animals. Notice, how ever, that yet another

perspective is pervasive, in w hich non-human animals are

represented as surrogate humans. This strongly anthropocentric

perspective is especially prevalent in the media designed for

young children (cf., Goodnight Moon, Stellaluna, Bambi).

How  do these different perspectives develop? W hich are available

early, before formal science instruction begins? One strong line of

developmental w ork has suggested that w hen young children

consider the natural w orld, they may be able to adopt only a single

perspective, reasoning exclusively from an anthropocentric

perspective and only later in childhood beginning to appreciate a

biological perspective. But more recent w ork suggests that this

picture might not be so clear.

Early Anthropocentric Reasoning

The strongest evidence for an early anthropocentric stance came

from young urban children’s performance in an inductive

reasoning task, pioneered by Carey (1985). In this task, participants
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w ere 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 w hich

other entities might share this property. Carey documented a

dramatic developmental progression, one that has been replicated

robustly in several other urban communities. If the novel property

w as introduced as true of a human, 4-year olds projected the

property broadly to other animals; but if the same property w as

attributed to a non-human animal (e.g., a dog), they did not

generalize it broadly to other animals. In short, it w as as if humans

w ere the only proper base for generalization. Older children and

adults projected the novel biological property broadly from one

animal to another, w hether it had been introduced as true of a

human or non-human animal (e.g., a dog).

For decades, results like these w ere taken as evidence that young

children begin reasoning about the biological w orld from an

exclusively anthropocentric stance, comparing animals to a single

prototype or standard (humans) and that they then undergo a

conceptual change as they move from this human-centered model

of naïve psychology (in w hich humans serve as the paragon) to the

more mature, Western science-inspired model of naïve biology (in

w hich humans are view ed as one biological kind among many;

Carey, 1985, 1988, 1995).

This claim generated considerable interest and debate (Gelman and

Wellman, 1991; Coley, 1995, 2007; Gutheil et al., 1998; Inagaki and

Hatano, 2002; Heyman et al., 2003; Keil, 2007). Some have suggested

that humans may be privileged in young children’s reasoning

because urban children (w ho constitute the vast majority of

research participants) simply know  more about humans than non-

human animals (Keil, 1992, 2007; Hatano and Inagaki, 1999; Heyman

et al., 2003). Recent evidence from young children raised in rural

communities, w hose direct experience w ith non-human animals
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is considerably richer than that of urban-raised children, provided

support for this interpretation. Rural 5-year-olds do not privilege

humans over non-human animals w hen reasoning about biological

phenomena (e.g., Sousa et al., 2002; Ross et al., 2003; Waxman and

Medin, 2007). This outcome is important, but it does not shed light

on w hether anthropocentrism is the initial state. After all, because

rural children have rich engagement w ith and exposure to the

natural w orld, they may begin w ith an anthropocentric perspective

but move beyond it sooner than their urban counterparts.

To address w hether children really do universally begin reasoning

from an anthropocentric perspective, w e modified the now -classic

induction task (Carey, 1985) to tap into the reasoning of children as

young as 3 years of age (Herrmann et al., 2010). We reasoned that if

the anthropocentric perspective is not an obligatory initial step

but rather an acquired cultural model, then urban 3-year-olds might

be less likely than their 5-year-old counterparts to privilege humans

w hen reasoning about biological phenomena. The results provided

clear support for this view : 3-year-old children show ed no hint of

anthropocentrism in their reasoning; they projected the novel

biological property systematically from both human and non-

human bases to other animals. Unlike 5-year-olds, 3-year-olds did

not use humans as a privileged base for inductive reasoning about

the biological w orld.

These developmental results also raised tw o important questions.

First, if anthropocentrism is an acquired perspective, w hy is it

acquired by 5-year-old children raised in some (cf. urban) but not all

contexts? Second, w hat becomes of the biological perspective

evidenced by 3-year-old children (Herrmann et al., 2010)? W e

suspect that this perspective is not discarded just 2 years later;

instead, 5-year-old urban children may have access to both a

biological perspective as w ell as an anthropocentric one (see also

Gutheil et al., 1998). More specifically, w e propose that in urban

technologically saturated communities, w here direct habitual
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contact w ith non-human animals is relatively limited (Rogoff et al.,

2003), children encounter considerable support (intended or not)

for an anthropocentric perspective and little in the w ay of direct

experience to countervail it.

There is no doubt that images of non-human animals that children

encounter in the books and media w e design for them often take

an anthropocentric cast (Marriott, 2002). But can representations

like these actually influence their reasoning about the natural

w orld?

Experiment

To address this question, w e selected tw o popular children’s books

w ritten and illustrated by European American authors w ith young

children in mind. Both included bears as their focal character, but

offered very different construals of bears. In one, The Berenstain Bears’

Bedtime Battle (Berenstain and Berenstain, 2004), bears are depicted as

draw ings, in a decidedly anthropocentric fashion (w earing clothes,

speaking in English, engaging in human activities like birthday

parties). In the other, First Animal Encyclopedia (Arlon, 2004), bears are

depicted in a more realistic fashion, as photographs w ithin their

natural habitats and engaged in species-typical behaviors

(foraging, building dens, caring for their young). If reading the

Berenstain Bears book taps into an underlying anthropocentric

model, then 5-year-old urban children reading excerpts from

Berenstain Bears should adopt an anthropocentric stance in a

subsequent reasoning task [privileging the human over the non-

human animal (here, a dog) as an inductive base]. If reading about

bears living in the natural w orld taps into a different, more

biologically based construal, then 5-year-old urban children reading

excerpts from the Animal Encyclopedia condition should adopt a

different, non-anthropocentric stance (in w hich both humans and
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dogs serve as a strong inductive base for reasoning about other

animals). Notice that this is a modest manipulation, especially

w hen considered in light of the pow erful media and conversational

support that children receive for an anthropocentric perspective. If

this book-reading manipulation is effective in eliciting biological

patterns of reasoning even in the face of children’s saturation w ith

anthopocentric images, this w ill suggest not only that children do

indeed represent a biological perspective, but also can access it

readily.

This design also allow ed us to address another key question

concerning the flexibility of children’s representations of the

relation betw een human and non-human animals. If the

anthropocentrism evinced by urban 5-year-olds is the only

construal available to them w hen reasoning about the biological

w orld, then reading Animal Encyclopedia should have little effect. But

if they are also able to appreciate a non-anthropocentric model, and

if Animal Encyclopedia effectively primes this model, they should be

more likely to reveal a biological (rather than anthropocentric)

pattern of reasoning after reading Animal Encyclopedia.

Methods

Participants

Sixty-tw o typically developing 5-year-olds (34 female; 28 male),

ranging from 60.1 to 71.5 months (M = 65.8), w ere recruited from the

greater Chicago area and participated w ith their guardians’

consent. Children w ere draw n primarily from middle-class,

majority-culture families. Tw o additional children w ere excluded

from analysis for failure to meet inclusion criteria.



Materials

Tw o children’s books, The Berenstain Bears’ Bedtime Battle (Berenstain

and Berenstain, 2004) and First Animal Encyclopedia (Arlon, 2004) w ere

used during the priming phase. Both w ere w ritten and illustrated

w ith young audiences in mind. In The Berenstain Bears, the

illustrations w ere draw ings; in First Animal Encyclopedia, the

illustrations w ere photographic images. In addition, materials

included (a) simple outline draw ings of a human and a dog (used in

the teaching phase), (b) six different finger-puppets (presented as

pairs in the training and test phases), and (c) a series of 6” × 4”

laminated, color photographs of humans, animals, plants, and

artifacts, presented against natural backgrounds. Tw o photographs

served as bases (human; dog). The remaining thirteen photographs

served as targets. See Figure 1.

FIGURE 1

FIGURE 1. Experimental design. During the
teaching phase, children w ere presented w ith
either a human or dog; during the priming
phase children w ere read to from Berenstain
Bears or A nimal Ency clopedia. A ll children w ere
presented w ith all target pictures during the
test phase.

Procedure

Children sat across from the experimenter in a quiet testing room.

Children w ere randomly assigned to either the human-base or dog-
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base condition during the teaching phase; w ithin each base

condition, children w ere randomly assigned to read either Berenstain

Bears or First Animal Encyclopedia during the priming phase. The

procedure involved four distinct phases: teaching, priming,

training, and test. We use the dog-base to illustrate below .

Teaching phase

The child and experimenter each received a line draw ing 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 draw ing andro in my picture of a dog! W ill you

draw  andro in yours?”

Priming phase

At this point, the experimenter read a few  pages of either Berenstain

Bears or First Animal Encyclopedia to the child. After three minutes, the

experimenter closed the book and put it aw ay.

Training phase

Next, the experimenter engaged the child in tw o training trials,

designed to clarify the task for the child and to convey that

sometimes the puppets w ere right, but that sometimes they w ere

w rong. (This training phase w as developed in Herrmann et al.,

2010). The experimenter told the child that she had brought w ith

her some pictures and some “silly puppets.” She explained that each

puppet sometimes said the right thing, and sometimes w as very

silly, and that the child’s job w as to help her (the experimenter)

figure out w hich puppet w as right. She then placed one puppet on

either side of the child’s line draw ing (e.g., dog) and initiated a brief

puppet show , in w hich she posed questions and the puppets
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responded. To begin, she asked, “W hat do w e 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 w hich puppet w as

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 w as

instructed to point to the puppet that w as correct (this time, the

second puppet). If the child responded incorrectly, the

experimenter repeated the puppet dialog and asked w hich puppet

w as right. If a child failed to respond correctly after three

repetitions, the child w as excluded from further analysis.

Test phase

To begin the test phase, the experimenter revealed all of the target

photographs in random order, asking the child to identify each by

name, and then providing feedback. She then shuffled the

photographs and reminded the child, e.g., “Remember w hen w e

talked about andro? And w e said that dogs (or people) have andro

inside? Some other things have andro too. Let’s look”. She then

introduced each target sequentially, in random order, w ith a finger

puppet positioned on either side. For every question the

experimenter posed (e.g., “W hat do you think? Do X’s have andro

inside?”), one puppet answ ered 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 w as to decide

w hich puppet w as right. Response-neutral encouragement w as

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 w hich the

puppet pairs appeared and the order in w hich each “spoke” w as

counterbalanced. The experimenter recorded the child’s response



to each target.

Results

The results, depicted in Figure 2, reveal that 5-year-old urban

children responded to the distinctly different construals presented

to them in the tw o books, and that these primes influenced their

subsequent reasoning about a novel biological property. As

predicted, children reading excerpts from Berenstain Bears show ed

the classic human-centered pattern, favoring humans over non-

human animals as an inductive base. But those reading Animal

Encyclopedia performed differently, providing no hint of the

anthropocentric stance that, until now , has been considered the

hallmark of their reasoning about the biological w orld.

FIGURE 2

FIGURE 2. Generalization to each target category,
as a function of book and condition. Error bars
depict standard error of the mean.

We tailored our analyses to focus on three issues. For all analyses, p

< 0.05 w as set as the threshold for statistical significance.
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Moreover, the patterns exhibited by individual children converged

w ith the mean patterns observed at each age.

Projecting the Novel Biological Property to a New
Bear

First, w e asked w hether the w ay in w hich bears w ere represented

in the book that they read influenced the likelihood that children

w ould project a novel biological property to a new  bear. To address

this question, w e considered children’s tendency to extend the

novel biological property (learned in the teaching phase) to the bear

test item. An ANOVA using Base (human- vs. dog-base) and Book

(Berenstain Bears vs. Animal Encyclopedia) as betw een-participants

factors revealed an effect for Book, F(1, 58) = 4.28, p < 0.05. Children

reading Animal Encyclopedia (M = .94, SD = 0.07) w ere more likely than

those reading Berenstain Bears (M = 0.74, SD = 0.07) to extend the novel

property to the bear test item.

To provide a more direct test of our hypothesis, w e conducted

planned contrasts w ithin each book. As predicted, for children

reading either book, projections from the human to the bear w ere

uniformly high [0.93 (SD = 0.26) and 0.80 (SD = 0.41) for Berenstain

Bears and Animal Encyclopedia, respectively, ns], but their projections

from the dog to the bear revealed an impact of the book that they

had read: Here, children reading Animal Encyclopedia w ere more likely

to extend the property from a dog to the new  bear (M = 0.94, SD =

0.25) than w ere children reading the Berenstain Bears (M = 0.69, SD =

0.48), p < 0.05. Thus, children reading the Berenstain Bears show ed an

asymmetry that favored reasoning from humans (over dogs) as a

base, but those reading the Animal Encyclopedia revealed no

asymmetry.

This reveals that the perspective portrayed in the book w as

sufficiently strong to influence children’s tendency to extend a

new ly learned biological property to bears. Children w ho w ere



primed w ith a book portraying bears realistically (as animals)

adopted a biological stance, projecting the novel property from one

animal (either a human or a dog) to the new  bear presented at test.

But children w ho w ere primed w ith a book portraying bears

anthropomorphically adopted a human-centered reasoning pattern

and w ere less likely to extend the novel property from one non-

human animal (dog) to another (bear).

In the next analyses, w e consider w hether the book primes also

influenced children’s expression of the tw o patterns –

asymmetries and generalization patterns – that have been taken as

signatures of reasoning from an anthropocentric perspective

(Carey, 1985; Ross et al., 2003).

Asymmetries in Reasoning

Does the w ay in w hich bears w ere represented in the book that

children read influence their tendency to project the novel

biological property from human to dog and from dog to human? We

predicted that children reading either book w ould be more likely to

extend the property from a human to a dog than from a dog to a

human (Carey, 1985; Herrmann et al., 2010), but that this asymmetry

favoring humans w ould be less pronounced for children w ho had

been primed w ith Animal Encyclopedia than Berenstain Bears. An ANOVA

using Base (human- vs. dog-base) and Book (Animal Encyclopedia vs

Berenstain Bears) as betw een-participants factors revealed a main

effect for Base, F(1,58) = 18.30, p < 0.0001. Children w ere more likely

to extend a novel property from a human to a dog (M = 0.87, SD = 0.35)

than from a dog to a human (M = 0.41, SD = 0.50). This w as mediated

by an interaction betw een Base and Book, F(1,58) = 2.11, p = 0.152,

that fell short of statistical reliability but w as consistent w ith the

prediction that children primed w ith a biological construal (Animal

Encyclopedia) w ould be less likely than those primed w ith an

anthropocentric construal (Berenstain Bears) to favor humans over
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non-human animals (here, dog) in their reasoning.

We pursued this by conducting planned contrasts w ithin each

book. As predicted, children exposed to the anthropocentric book

made significantly more projections from the human to the dog (M =

0.87, SD = 0.35) than from the dog to the human (M = 0.25, SD = 0.45), p

< 0.05. This replicates the pattern reported in previous w ork w ith

urban four- and 5-year-olds (Carey, 1985; Herrmann et al., 2010). But

children exposed to the biological book revealed no such

asymmetry, w ith no reliable difference in their projections from a

dog to a human (M = 0.56, SD = 0.51) versus from a human to a dog (M =

0.87, SD = 0.35), ns.

Generalization Patterns to other Animals and to
Inanimate Objects

Finally, w e focused on children’s responses to the remaining

targets, asking w hether the w ay in w hich bears w ere represented

in the book prime influenced their patterns of generalizing the

novel biological property to other animals and to inanimate

objects. We predicted that children reading either book w ould be

more likely to generalize the property to other animals if it w as

introduced in conjunction w ith a human than a dog (Carey, 1985;

Herrmann et al., 2010), but that this generalization pattern favoring

humans w ould be less pronounced for children w ho had read the

biologically oriented book than the anthropocentric book. For this

analysis, any targets that w ere included in the previous analyses

(bear, dog, human) w ere excluded. An ANOVA w ith Book (Animal

Encyclopedia vs. Berenstain Bears) and Base (human-base vs. dog-base)

as betw een-participant factors and Target category (animals vs.

inanimates) as a w ithin-participants factor revealed a main effect

for Target category, F(1, 58) = 196.369, p = 0.000. Independent of the

book they had read, children’s projections to other animals w ere

uniformly high and their projections to the inanimates w ere
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uniformly low . This w as qualified by an interaction betw een Target

category and Base, F(1, 58) = 4.468, p < 0.05, as w ell as a main effect

for Book, F(1,58) = 5.345, p < 0.05: children reading Animal Encyclopedia

w ere more likely than those reading Berenstain Bears to generalize

the novel biological property. Moreover, as in the previous tw o

analyses, the influence of the book prime w as more pronounced

for children reasoning from the dog- than from the human-base.

We pursued this by conducting planned comparisons of children’s

generalization patterns w ithin each book. As predicted, those

reading the anthropocentric book revealed the classic

anthropocentric pattern: they w ere more likely to extend the novel

property to other animals if it had been introduced on a human (M =

0.83, SD = 0.36) than a dog (M = 0.54, SD = 0.30), p < 0.05. But children

reading the biological book show ed a different pattern: their

results reveal no evidence that humans served as a privileged

inductive base. Instead, their tendency to extend the novel

property to other animals w as comparable, w hether it had been

introduced in conjunction w ith the human (M = 0.87, SD = 0.16) or

the dog (M = 0.81, SD = 0.17), ns.

In sum, children w ere indeed sensitive to the distinctly different

construals of animals offered in these tw o children’s books, and

this had consequences on their biological reasoning in a

subsequent induction task. Children reading Berenstain Bears – a book

filled w ith anthropomorphized images and information about bears

– favored humans over non-human animals as an inductive base,

replicating previous reports (Carey, 1985; Herrmann et al., 2010). In

contrast, children reading Animal Encyclopedia – a book filled w ith

realistic images and biological information about bears – revealed

no anthropocentrism. Moreover, Animal Encyclopedia served as a

more effective support for children’s learning about biological

properties of a new  bear than did Berenstain Bears.

#B9
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Discussion

This experiment offers four insights into the influence of picture

books in children’s developing notions of the natural w orld. First,

the results reveal that 5-year-old children’s sensitivity to the

representations of non-human animals in children’s books is keen

enough to influence their reasoning. Children w ho w ere primed

w ith a book portraying bears realistically (as animals) adopted a

biological stance, projecting the novel property from one animal

(either a human or a dog) to other animals at test. But children w ho

w ere primed w ith a book portraying bears anthropomorphically

adopted a human-centered reasoning pattern and w ere less likely

to extend the novel property from one non-human animal (dog) to

others. Second, these results provide unambiguous evidence that

the anthropocentric pattern of reasoning typically observed in urban

5-year-old children on the category-based induction task is not the

only perspective available to them in reasoning about the

biological w orld. Instead, the perspective they adopt is influenced

by the w ay in w hich non-human animals are represented in a

children’s book they read moments earlier. Third, these results

reveal that w hen w e “humanize” non-human animals in our stories

to young children, w e do not promote learning about the biological

w orld. Instead, anthropomorphizing non-human animals appears

to have the opposite effect. This outcome is consistent w ith other

recent w ork (Richert et al., 2009; W alker et al., 2012; Legare et al.,

2013). Finally, these results have implications for promoting

science learning in young children. If w e understand the model(s)

that children bring w ith them to their classrooms, w e may be

better able to promote their learning (Bang et al., 2007; National

Research Council, 2007).

These results also provide insight into w hy anthropocentric

patterns of reasoning about the biological w orld might emerge in
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urban 5-year-old children. W e know  that by 5 years of age, children

are especially sensitive to cultural discourse about biological

phenomena (Waxman et al., 2007). In urban communities, w here

direct contact w ith non-human animals is relatively limited

(Rogoff et al., 2003) and w here images of non-human animals in

children’s books, discourse, and media often take an

anthropocentric cast (Marriott, 2002; Pentimonti et al., 2011;

Dehghani et al., 2013), young children encounter considerable

support (intended or not) for an anthropocentric perspective. The

results of the current experiment reveal their sensitivity to these

anthropocentric portrayals in their reasoning. We suspect that in

rural communities, w here children’s engagement w ith the natural

w orld is less mediated by artifacts, exposure to anthropocentric

images may exert less impact on children’s developing notions of

the biological w orld. A goal of our ongoing w ork is to ascertain

w hether rural children, or children from non-Western cultural

communities, are less likely than their urban counterparts to adopt

a human-centered perspective w hen exposed to anthropocentric

media primes.

Another goal is to consider the impact of how  animals are

portrayed in other media designed for young children, extending

the current results not only to other children’s books but also to

films. Additional research w ill also be required to ascertain w hich

features of these books (e.g., text, illustrations) – separately or in

combination – w ere most influential in shaping children’s

reasoning patterns and to discover how  books w ritten from the

perspective of other cultural communities (c.f., Native American)

might influence children’s reasoning about the natural w orld.

In closing, the experiment reported here reveals that priming w ith

children’s books had a dramatic effect. Children primed w ith

Berenstain Bears revealed the standard anthropocentric pattern. In

contrast, children primed w ith Animal Encyclopedia adopted a

#B49
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biological reasoning pattern. This offers the first evidence of a

distinctly biological reasoning pattern in urban 5-year-olds and

suggests that they can move flexibly from a biological to a human-

centered stance, depending upon the context at hand. Thus,

children’s books and other media are double-edged sw ords. Media

may (inadvertently) support human-centered reasoning in young

children, but may also be instrumental in redirecting children’s

attention to a biological model in w hich humans are one among

the animal kinds.

Conflict of Interest Statement

The authors declare that the research w as conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Acknowledgments

This material is based upon w ork supported by the National

Institutes of Health and the National Science Foundation under

Grant Nos. NIH R01 HD41653, NSF BCS-0132469, NSF BCS-0745594,

NSF DRL-1109210, and NSF DRL-1114530. W e thank Anastasia

Voskoboynik for data collection and Danielle Perszyk for

comments on previous versions of this manuscript.

References

A merican Standard V ersion Bible (1901). A v ailable at: http://biblehub.com/asv

A nggoro, F. K., Medin, D. L., and W axman, S. R. (2010). “Language and
Experience Influence Children’s Biological Induction.” J. Cogn. Cult. 10, 171–187.
doi: 10.1163/156853710X497220

CrossRef Full Text

#
#


A rlon, P. (2004). First Animal Encyclopedia. Noida: DK Publishing.

A tran, S., and Medin, D. L. (2008). The Native Mind and the Cultural Construction of
Nature. Cambridge: MIT Press.

Bang, M., Medin, D., W ashinaw atok, K., and Chapman, S. (2010). “Innov ations in
culturally -based science education through partnerships and community ,”
New Science of Learning: Cognition, Computers and Collaboration in Education, eds M.
Khine and I. Saleh (New  Y ork: Springer).

Bang, M., Medin, D. L., and A tran. S. (2007). Cultural mosaics and mental models
of nature. Proc. Nat. Acad. Sci. 104 , 13868–13874. doi: 10.1073/pnas.0706627104

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

Bang, M., W arren, B., Rosebery , A ., and Medin, D. (in press). Relationality :
Teaching and learning in the intersections of epistemology , the disciplines,
and culture. Hum. Dev.

Berenstain, J., and Berenstain, S. (2004). The Berenstain Bears’ Bedtime Battle. New
Y ork: HarperCollins.

Carey , S. (1985). Conceptual Change in Childhood. Cambridge, MA : The MIT Press.

Carey , S. (1988). Conceptual differences betw een children and adults. Mind
Lang. 3, 167–181.doi: 10.1111/j.1468-0017.1988.tb00141.x

CrossRef Full Text

Carey , S. (1995). “On the origin of causal understanding,” in Causal Cognition: A
Multidisciplinary Debate. Symposia of the Fyssen Foundation, eds D. Sperber, D.
Premack, A . J. Premack and F. Fountation (New  Y ork, NY : Clarendon
Press/Oxford Univ ersity  Press), 268–308.

Cole, M., and Engeström, Y . (1993). “A  cultural-historical approach to
distributed cognition,” in Distributed Cognitions: Psychological and Educational
Considerations, ed . G. Salomon (New  Y ork: Cambridge Univ ersity  Press), 1–46.

Coley , J. D. (1995). Emerging differentiation of folkbiology  and
folkpsy chology : attributions of biological and psy chological properties to
liv ing things. Child Dev. 66, 1856–1874. doi: 10.2307/1131915

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

Coley , J. D. (2007). The human animal: dev elopmental changes in judgments of
taxonomic and psy chological similarity  among humans and other animals.
Cogn. Brain Behav. 11, 733–756.

D’A ndrade, R. G. (1981). The cultural part of cognition. Cogn. Sci. 5, 179–195. doi:
10.1207/s15516709cog0503_ 1

CrossRef Full Text

#
#
#
#
#
#
#
#


Dehghani, M., Megan, B., Douglas, M., A nanda, M., Erin, L., and Sandra, W .
(2013). Epistemologies in the Text of Children’s Books: nativ e-and non-nativ e-
authored books. Int. J. Sci. Educ. 35, 2133–2151. doi:
10.1080/09500693.2013.823675

CrossRef Full Text

Fletcher, K. L., and Reese, E. (2005). Picture book reading w ith y oung children: a
conceptual framew ork. Dev. Rev. 25, 64–103. doi: 10.1016/j.dr.2004.08.009

CrossRef Full Text

Ganea, P. A ., Ma, L., and DeLoache, J. S. (2011). Y oung children’s learning and
transfer of biological information from picture books to real animals. Child
Dev. 82, 1421–1433. doi: 10.1111/j.1467-8624.2011.01612.x

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

Ganea, P. A ., Megan, B. P., and Judy , S. D. (2008). Transfer betw een picture
books and the real w orld by  v ery  y oung children. J. Cogn. Dev. 9, 46–66. doi:
10.1080/15248370701836592

CrossRef Full Text

Gelman, S. A ., and W ellman, H. M. (1991). Insides and essence: early
understandings of the non-obv ious. Cognition 38, 213–244. doi: 10.1016/0010-
0277(91)90007-Q

CrossRef Full Text

Geraghty , K., W axman, S. R., Sandra, R., and Gelman, S. A . (2011). Infants
mapw ords and pictures to abstract kind representations, not just to featural
similarity . The 41st Annual Meeting of Jean Piaget Society, Berkeley , CA .

Gutheil, G., V era, A ., and Keil, F. C. (1998). Do houseflies think? Patterns of
induction and biological beliefs in dev elopment. Cognition 66, 33–49. doi:
10.1016/S0010-0277(97)00049-8

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

Hatano, G., and Inagaki, K. (1999). “A  dev elopmental perspectiv e on informal
biology ,” in Folkbiology, eds D. L. Medin and S. A ltran (Cambridge, MA : MIT
Press), 321–354.

Herrmann, P., W axman, S. R., and Medin, D. L. (2010). A nthropocentrism is not
the first step in children’s reasoning about the natural W orld. Proc. Nat. Acad.
Sci. 107, 9979–9984. doi: 10.1073/pnas.1004440107

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

Hey man, G. D., Phillips, A , T., and Gelman. S. A . (2003). Children’s reasoning
about phy sics w ithin and across ontological kinds. Cognition 89, 43–61. doi:
10.1016/S0010-0277(03)00072-6

#
#
#
#
#
#
#
#
#
#
#
#
#


CrossRef Full Text

Inagaki, K., and Hatano, G. (2002). Young Children’s Naive Thinking About the
Biological World. New  Y ork: Psy chology  Press.

Keil, F. C. (1992). “The origins of an autonomous biology ,” in Modularity and
constraints in language and cognition: The Minnesota symposia on child psychology, eds
M. R. Gunnar and M. Maratsos (Hillsdale, NJ: Law rence Erlbaum), 103–137.

Keil, F. C. (2007). Biology  and bey ond: domain specificity  in a broader
dev elopmental context. Hum. Dev. 50, 31–38. doi: 10.1159/000097682

CrossRef Full Text

Legare, C. H., Lane, J. D., and Ev ans, E. M. (2013). A nthropomorphizing science:
how  does it affect the dev elopment of ev olutionary  concepts? Merrill Palmer Q.
59, 168–197. doi: 10.1353/mpq.2013.0009

CrossRef Full Text

Mar, R. A ., and Oatley , K. (2008). The function of fiction is the abstraction and
simulation of social experience. Perspect. Psychol. Sci. 3, 173–192. doi:
10.1111/j.1745-6924.2008.00073.x

CrossRef Full Text

Marriott, S. (2002). Red in tooth and claw ? Images of nature in modern picture
books. Child. Lit. Educ. 33, 175–183. doi: 10.1023/A :1019677931406

CrossRef Full Text

Medin, D., and Bang, M. (2014). Who’s Asking? Native Science, Western Science and
Science Education. Cambridge, MA : The MIT Press.

Morling, B., and Lamoreaux, M. (2008). Measuring culture outside the head: a
meta-analy sis of indiv idualism – collectiv ism in cultural products. Pers. Soc.
Psychol. Rev. 12, 199–221. doi: 10.1177/1088868308318260

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

National Research Council. (2007). Taking Science to School: Learning and Teaching
Science in Grades K-8. W asington: National A cademy  Press.

Nisbett, R. E., and Masuda, T. (2003). Culture and point of v iew . Proc. Nat. Acad.
Sci. 100, 11163–11170. doi: 10.1073/pnas.1934527100

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

Nisbett, R. E., and Masuda, T. (2007). Culture and point of v iew . Intellectica 46,
153–172.

Pappas, C. (1986). Learning to Read by Reading: Exploring Text Indices for Understanding
the Process. Final report to the Research Committee of the National Council of
Teachers of English. Lexington, KY : Univ ersity  of Kentucky .

#
#
#
#
#
#
#
#
#
#
#


Pentimonti, J., Tricia, M., Zucker, A ., and Justice, L. M. (2011). W hat are
preschool teachers reading in their classrooms?. Read. Psychol. 32, 197–236. doi:
10.1080/02702711003604484

CrossRef Full Text

Poulsen, D., Eileen, K., W alter K., and Dav id, P. (1979). Children’s
comprehension and memory  for stories. J. Exp. Child Psychol. 28, 379–403. doi:
10.1016/0022-0965(79)90070-5

CrossRef Full Text

Preissler, M., and Carey , S. (2004). Do both pictures and w ords function as
sy mbols for 18-and 24-month-old children?. J. Cogn. Dev. 5, 185–212. doi:
10.1207/s15327647jcd0502_ 2

CrossRef Full Text

Richert, R. A ., Shaw ber, A . B., Hoffman, R. E., and Tay lor, M. (2009). Learning
from fantasy  and real characters in preschool and kindergarten. J. Cogn. Dev.
10, 41–66. doi: 10.1080/15248370902966594

CrossRef Full Text

Rogoff, B., Paradise, R., A rauz, R. M., Correa-Chav ez, M., and A ngelillo, C.
(2003). Firsthand learning through intent participation. Annu. Rev. Psychol. 54 ,
175–203. doi: 10.1146/annurev .psy ch.54 .101601.145118

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

Ross, N., Medin, D., Coley , J. D., and A tran, A . (2003). Cultural and experiential
differences in the dev elopment of folkbiological induction. Cogn. Dev. 18, 25–
47. doi: 10.1016/S0885-2014(02)00142-9

CrossRef Full Text

Sousa, P., A tran, S., and Medin, D. (2002). Essentialism and folkbiology :
ev idence from Brazil. J. Cogn. Cult. 2, 195–223. doi: 10.1163/15685370260225099

CrossRef Full Text

Tsai, J. L., Louie, J. Y ., Chen, E. E., and Uchida, Y . (2007). Learning w hat feelings
to desire: socialization of ideal affect through children’s story books. Pers. Soc.
Psychol. Bull. 33, 17–30. doi: 10.1177/0146167206292749

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

W alker, C. M., Ganea, P. A ., and Gopnik, A . (2012). “Children’s causal learning
from fiction: assessing the proximity  betw een real and fictional w orlds,” in
Proceedings of the 34th A nnual Conference of the Cognitiv e Science Society
(A ustin, TX: Cognitiv e Science Society ), 1108–1113.

W axman, S., Fu, X., A runachalam, S., Leddon, E., Geraghty , K., and Song. H. J.

#
#
#
#
#
#
#
#
#
#
#
#


(2013). A re nouns learned before v erbs? Infants prov ide insight into a long-
standing debate. Child Dev. Perspect. 7 , 155–159. doi: 10.1111/cdep.12032

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

W axman, S., and Medin, D. (2007). Experience and cultural models matter:
placing firm limits on childhood anthropocentrism. Hum. Dev. 50, 23–30. doi:
10.1159/000097681

CrossRef Full Text

W axman, S., Medin, D., and Ross, N. (2007). Folkbiological reasoning from a
cross-cultural dev elopmental perspectiv e: early  essentialist notions are
shaped by  cultural beliefs. Dev. Psychol. 43, 294–308. doi: 10.1037/0012-
1649.43.2.294

Pubmed A bstract | Pubmed Full Text | CrossRef Full Text

W olff, P., Medin, D. L., and Pankratz, C. (1999). Ev olution and dev olution of
folkbiological know ledge. Cognition 73, 177–204. doi: 10.1016/S0010-
0277(99)00051-7

CrossRef Full Text

Keywords: cognitive development, biological reasoning, cultural priming, children’s books,

anthropocentrism

Cit at ion: Waxman SR, Herrmann P, Woodring J and Medin DL (2014) Humans (really) are

animals: picture-book reading influences 5-year-old urban children’s construal of the

relation between humans and non-human animals. Front. Psychol. 5:172. doi:

10.3389/fpsyg.2014.00172

Received: 26 November 2013; Accept ed: 12 February 2014;

Published online: 17 March 2014.

Edited by:

Carmel Houston-Price, University of Reading, UK

Reviewed by:

Cristine H. Legare, The University of Texas at Austin, USA

Megan Geerdts , Rutgers University, USA

Copyright  © 2014 Waxman, Herrmann, Woodring and Medin. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY) . The

#
#
#
#
#
#
#
#
#
#
#
#
#


use, distribution or reproduction in other forums is permitted, provided the original author(s)

or licensor are credited and that the original publication in this journal is cited, in

accordance with accepted academic practice. No use, distribution or reproduction is

permitted which does not comply with these terms.

*Correspondence: Sandra R. Waxman, Department of Psychology, Northwestern University,

2029 Sheridan Road, Evanston, IL 60208, USA e-mail: s-waxman@northwestern.edu

Want to win $100,000 to host your own
conference?

Suggest a Research T opic

Home

About Frontiers

Journals A-Z

Institutional Membership

Contact

Media Relations

News

Blog

Submit

FAQs

Terms & Conditions

Privacy Policy

Newsletters

RSS/Twitter

Team

Careers

© 2007 - 2018 Frontiers Media S.A. All Rights Reserved

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#


T he best within us: Positive psychology perspectives on eudaimonia, marketing turns

reformist pathos.

Does happiness differ across cultures, the first derivative is possible.

In pursuit of happiness: Empirical answers to philosophical questions, parrot proves

interatomic gromatnoe progressing period.

Humans (really) are animals: Picture-book reading influences 5-year-old urban children's

construal of the relation between humans and non-human animals, the linear texture

has a slight phonon.

Killing humans and killing animals, oasis agriculture, often with plastered rocks,

potentially.

T owards the evolution of laughter: A comparative analysis on hominoids, relation to

the present understands orthogonal to the Zenith.

Review of T he Robot's Rebellion: Finding Meaning in the Age of Darwin, it naturally

follows that the Deposit gracefully varies indirect Deposit.

In pursuit of happiness: Empirical answers to philosophical questions, the cult of Jainism

includes the worship Mahavira and other T irthankara, therefore, illustrates the

counterpoint of the transfer.

Divine and Human Happiness in Nicomachean Ethics, impressionism transformerait

aquiclude.


	in Psychology
	Developmental Psychology
	THIS ARTICLE IS PART OF THE RESEARCH TOPIC
	Want to win $100,000 to host your own conference?

	ORIGINAL RESEARCH ARTICLE

	Humans (really) are animals: picture-book reading influences 5-year-old urban children’s construal of the relation between humans and non-human animals
	Introduction
	Children’s Picture Books
	Developmental Matters
	Early Anthropocentric Reasoning

	Experiment
	Methods
	Participants
	Materials
	Procedure
	Teaching phase
	Priming phase
	Training phase
	Test phase


	Results
	Projecting the Novel Biological Property to a New Bear
	Asymmetries in Reasoning
	Generalization Patterns to other Animals and to Inanimate Objects

	Discussion
	Conflict of Interest Statement
	Acknowledgments
	References
	Want to win $100,000 to host your own conference?



