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Abstract: Attitudes toward animals are influenced by childhood experiences with animals. One source of such experiences is
provided by picture books. Because the representations of animals in picture books affect attitudes toward animals, it is important
to examine how animals are depicted in picture books in order to improve human-animal interactions. Since dogs and cats are
particularly familiar to children, it is easy for children to apply representations in picture books to real dogs and cats. This study
quantitatively investigated how dogs and cats are depicted in picture books. Several elements were extracted from the pictures in
the picture books and their state was recorded. The analysis included comparisons of depictions of dogs and cats, human presence
and absence, and story settings in 2040 picture books that contained depictions of dogs or cats. The results revealed that dogs and
cats were anthropomorphized or humanized much less often in picture books in which humans appeared than in those in which
humans did not appear. Dogs were often drawn on the ground outside, and cats were often shown in elevated positions or indoors.
For dogs, there were many depictions of walks, often in urban settings. In general, the analysis of the depictions suggests that
children may feel boundary between human and dog/cat based on the picture books. The analysis of the walking scenes suggests
that the reality of dogs may be conveyed to children. In addition, the analysis of the positions of dogs and cats suggests that
traditional representation of them and their relationships with humans may be conveyed to children in such books.
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occur through media that children are exposed to daily. This is
especially true for picture books, which have a great influence
on children. Urban children tend to lack direct experience with
a variety of animals and have been found to be more
susceptible to media such as picture books when acquiring
knowledge and representations of animals [9]. Thus attempts
to build better relationships between children and animals
should not ignore the role of picture books.

Children are exposed to picture books from babyhood.
Characteristics of picture books have been examined for
appropriateness to different developmental stages in promoting
child development [10-12]. Picture books are regarded as
important in the field of childcare and early child education, and
their effects on language development have been particularly
noted [13, 14]. A variety of other learning benefits have also
been confirmed, including biological and physical knowledge
and concepts, problem solving, and moral learning; children are
expected to learn such matters from picture books and apply

1. Introduction

Childhood experiences with animals affect attitudes and
behaviors toward animals, and the effects of these early
experiences persist over time [1-3]. Therefore, in order to
improve human-animal interactions, it is important to
improve childhood experiences with animals.

Children are interested in animals from a very young age [4].
Infants under the age of 1 year can discriminate between living
and inanimate objects [5, 6]. Children encounter and recognize
animals in a variety of situations. These encounters can be both
direct and indirect. Direct examples include encounters at zoos,
in the local community, and in husbandry at home or school.
Indirect examples include encounters through television and
children's books. Many studies have investigated the effects of
direct experience with animals on perception of and attitude
toward animals [2, 7, 8], while less attention has been paid to
indirect animal experiences. However, indirect experiences
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them to real life [15]. Thus, animals described in picture books
can affect not only children’s biological knowledge but also the
way they value and conceptualize animals.

Previous studies of animals depicted in picture books
investigated the effects of anthropomorphism on learning [9,
16-18], the roles of animals from the perspective of educational
anthropology and educational philosophy [19], and the ways
animal habitats and morphology are expressed [20]. Research
on environmental and scientific picture books has also
examined the number of books in which animals appear and
how they are described [21-25]. These studies have pointed out
that animals in picture books have both positive and negative
effects on children’s knowledge and representations of animals,
and on their relationships with animals.

Animals in picture books and characters’ behavior toward
animals can affect the ways children form representations of
animals and interact with them. Therefore, in order to build
better relationships between children and animals, it is
necessary to clarify the representations of animals that children
may be exposed to as they read picture books. Although there
have been a number of qualitative studies of the depiction of
animals and their relationships with humans in picture books,
few detailed quantitative analyses are available [20, 26].

Of the domesticated animals, dogs and cats live with
children in large numbers, and children have a higher level of
empathy for dogs and cats than for other animals [27].
Because dogs and cats have close relationships to humans in
daily life and are familiar to children, children should readily
attribute the representation of dogs and cats in picture books to
those in the real world.

2. Purpose of This Study

The purpose of this study was to examine how dogs and cats
and their relationships with humans are depicted in picture
books by extracting relevant elements from pictures and
analyzing them quantitatively.

3. Methods

We surveyed picture books with pictures of dogs or cats,
that were found in the picture book corner of the open shelves
of a city library in a residential area in Tokyo, Japan. The
library was large and familiar to the citizens. The number of
children's books, including picture books, was 144,215. Of the
4072 picture books in Japanese on the open shelves, 2040
books included pictures of dogs or cats and were used for

analysis. The survey was conducted from 2018 to 2019.
Ethical approval was not required because this study was a
survey of published literature.

For each picture book, scenes were identified as describing
situations that occurred at different times in the story. In some
picture books, there was only one scene per page, and in other
cases, there were several scenes per page. When several dogs or
cats were depicted in the same scene, one dog and one cat that
were shown closest to a human were recorded. In order to
examine how dogs and cats are depicted in picture books,
elements were identified and extracted from all applicable scenes
in each picture book, and their states were recorded; these are
summarized in Table 1. First, each character was identified as
dog, cat, or human. With reference to McCrindle and Odendaal
[26], the depiction types of dog/cat represented three states: real,
a state in which the dog/cat had a realistic appearance; humanized,
a state in which the dog/cat had a realistic appearance but spoke
or thought like a human; and anthropomorphic, a state in which
the dog/cat walked on its hind legs, thus clearly differentiating it
from a real animal. Similarly, the role of dog/cat in the story was
classified as a protagonist who was in the main flow of the story,
as a supporting character who was not in the main flow of the
story but appeared in the text, or as a background character who
did not appear in the text but only in the pictures. The elements of
position and collar were recorded only for picture books that
satisfied all five of the following setting criteria for each scene in
which dogs or cats and humans were depicted: being a story,
having sentences, depicting dogs or cats in the main story,
lacking anthropomorphic dogs/cats, and depicting a human in the
same scene in which a dog/cat was depicted. Being a story was
established as a criterion to exclude picture books for infants,
non-narrative picture books about words and poetry, picture
books whose main purpose was intellectual education (such as
science concepts), pop-up books, and picture books with
collections of short stories. Lack of anthropomorphism was
established as a criterion to confirm the dog/cat as an animal so
that their relationships with humans could be recorded. In other
words, this criterion attempted to prevent readers from
interpreting the anthropomorphized dog/cat as a human-like
dog/cat and its relationships with humans as relationships
between two humans. When it was difficult to determine the
classification, two judges consulted. If a determination still could
not be made, a classification of “unclear” was recorded.

Chi-square tests and Fisher's exact probability tests were
applied in the data analysis, and post-hoc analyses were
performed using residual analysis and the Ryan method.

Table 1. Elements surveyed and their classifications.

Element

Classification

Character

Depiction type of dog/cat
Role of dog/cat

Story setting

Number of pictures of walking
Dog/cat position

Collar

Dog/Cat/Human

Real/Humanized/Anthropomorphic
Protagonist/Supporting character/Background character
Urban/Rural/Both

On ground/On roof/On wall/On chair/On floor inside/In human arms/Other
Present/Absent
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4. Results

Of the picture books with dogs or cats, 34% had only dogs,
25% had only cats, and 41% had both dogs and cats. Position
and collar were recorded in 781 books with 4086 scenes. In a
preliminary survey, no significant differences were found for
any elements with respect to the periods of publication
(1844-2018). Therefore, year of publication was not
considered in the main analysis. Results are shown for those
items for which the effect size was at least moderate [28] and
significant differences were confirmed, and also for those
items for which noticeable differences were confirmed based
on the frequencies.

4.1. Depiction Type and Human Presence

Table 2 shows the distribution of picture books in terms of
depiction type of dogs and presence or absence of humans. A
chi-square test indicated a significant difference (* (3,
n=1595)=243.83, p < 0.001, =0.39), with residual analysis
revealing that the real type of dog appeared significantly
more in picture books with humans and less in picture books
without humans (p < 0.001). On the other hand, humanized
dogs and anthropomorphic dogs appeared significantly less
often with humans and more without humans (humanized, p
< 0.001; anthropomorphic, p < 0.05).

Table 2. Distribution of picture books by depiction type of dogs and presence
or absence of humans in the book.

On the whole, the roles of dogs and cats were not greatly
different: dogs and cats were not likely to be the main
characters (both 9%) and they acted supporting characters
more frequently (dogs 32%, cats 36%), although both
appeared most often as background characters (dogs 60%,
cats 56%). There were differences in depiction types between
dogs and cats according to their roles in the stories. Table 4
shows the distribution of picture books in terms of depiction
type of dogs and presence or absence of humans when a dog
was the main character. A chi-square test indicated a
significant difference (° (3, n=118)=22.399, p < 0.001,
J=0.44), and Fisher's exact probability test was also
significant (p < 0.001). Multiple comparisons using the Ryan
method revealed that dogs were frequently humanized when
humans were present (p=0.001) but were frequently
anthropomorphized when humans were abesnt (p < 0.001).

Table 4. Distribution of picture books by depiction type of dogs and presence
or absence of humans in the book when a dog was the main character.

A Human
Depiction type of dog Presence Absence Total
Real 22 (28)° 6 (15) 28 (24)
Humanized 41 (52) 8 (21) 49 (42)
Anthropomorphic 15 (19) 23 (59) 38 (32)
Unclear 1(1) 2 (5) 303)
Total 79 (100) 39 (100) 118 (100)

e Human
Depiction type of dog Presence Absence Total
Real 1136 (81)" 70 (36) 1206 (76)
Humanized 112 (8) 26 (13) 138 (9)
Anthropomorphic 126 (9) 92 (46) 218 (14)
Unclear 22 (2) 11 (6) 33(2)
Total 1396 (100) 199 (100) 1595 (100)

« .
Numbers in parentheses are percentages.

Table 3 shows the distribution of picture books in terms of
depiction type of cats and presence or absence of humans in
the book. A chi-square test indicated a significant difference
(7 (3, n=1408)=134.03, p < 0.001, =0.31), with residual
analysis demonstrating that, as with dogs, the real type of
cats appeared significantly more often in picture books with
humans and less in books without humans (p < 0.001), and
humanized cats and anthropomorphic cats appeared
significantly less often with humans and more without
humans (humanized, p < 0.05; anthropomorphic, p < 0.001).

Table 3. Distribution of picture books by depiction type of cats and presence
or absence of humans in the book.

. .
Numbers in parentheses are percentages.

Table 5 shows the distribution of picture books in terms of
depiction type of dogs and presence or absence of humans
when a dog was in a background character. A chi-square test
indicated a significant difference (5* (3, n=821)=215.14, p <
0.001, 7=0.51), and Fisher's exact probability test was also
significant (p < 0.001). Multiple comparisons using the Ryan
method revealed that dogs were frequently depicted as real
with humans (»p < 0.001) but were frequently
anthropomorphized without humans (p < 0.001).

Table 5. Distribution of picture books by depiction type of dogs and presence
or absence of humans in the book when a dog was the background character.

Human

Depiction type of dog Presence Absence Total
Real 740 (96)" 25 (50) 765 (93)
Humanized 2 (0) 0 (0) 2 (0)
Anthropomorphic 14 (2) 23 (46) 37(5)
Unclear 15(2) 2 (4) 17 (2)
Total 771 (100) 50 (100) 821 (100)

.. Human
Depiction type of cat Presence Absence Total
Real 869 (73)° 76 (35) 945 (67)
Humanized 124 (10) 33 (15) 157 (11)
Anthropomorphic 176 (15) 97 (45) 273 (19)
Unclear 23(2) 10 (5) 33(2)
Total 1192 (100) 216 (100) 1408 (100)

. .
Numbers in parentheses are percentages.

« .
Numbers in parentheses are percentages.

Table 6 shows the distribution of picture books in terms of
depiction type of cats and presence or absence of humans in
the book when a cat was a background character. As with
dogs, a chi-square test indicated a significant difference (;(2 @3,
n=680)=94.85, p < 0.001, V=0.37), and Fisher's exact
probability test was also significant (p < 0.001), and multiple
comparisons using the Ryan method revealed that cats were
frequently depicted as real with humans (p < 0.001) but
anthropomorphized without humans (p < 0.001).
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Table 6. Distribution of picture books by depiction type of cats and presence
or absence of humans in the book when a cat was the background character.

L. Human
Depiction type of cat Presence Absence Total
Real 577 (92) 27 (53) 604 (89)
Humanized 5(1) 0 (0) 5(1)
Anthropomorphic 32(5) 22 (43) 54 (8)
Unclear 15(2) 2(4) 17 (2)
Total 629 (100) 51 (100) 680 (100)

" Numbers in parentheses are percentages.
4.2. Positions of Dogs and Cats

Table 7 shows the numbers and percentages of scenes for
each position in which dogs and cats were depicted. A
chi-square test indicated a significant difference (* (6,
n=4086)=581.24, p < 0.001, V=0.38), and residual analysis
indicated that dogs were frequently shown on the ground (p <
0.001), whereas cats were frequently in other positions: on a
roof, on top of a wall, on a chair, on the floor inside, in a
human's arms, and “other” (all ps < 0.001). "Other" positions
included on a bed, on windowsills, in trees, and in a car.

Table 7. Number of scenes showing each position of dogs and cats.

Position Dog Cat Total

On ground 1609 (70)" 610 (34) 2219 (54)
On roof 8(0) 56 (3) 64 (2)

On wall 1 (0) 54 (3) 55(1)

On chair 33 (1) 53 (3) 86 (2)

On floor inside 434 (19) 526 (30) 960 (23)
In human arms 78 3) 177 (10) 255 (6)
Other 147 (6) 300 (17) 447 (11)
Total 2310 (100) 1776 (100) 4086 (100)

. .
Numbers in parentheses are percentages.

4.3. Walking and Collar

Three hundred picture books (15%) depicted walking
dogs/cats. Almost all cases (701 scenes) included dogs and
only one showed a cat. The story settings that included
walking were frequently in urban areas: 453 scenes (65%)
in urban areas, 60 scenes (9%) in rural areas only, 186
scenes (26%) in both rural and urban areas, and 3 scenes in
unclear areas. The numbers of scenes in which dogs and
cats were shown with or without collars are provided in
Table 8. A chi-square test indicated a significant difference
(7 (1, n=4086)=467.11, p < 0.001, ¢=0.34). Cats were
depicted overwhelmingly often without collars (p < 0.001),
but dogs were depicted wearing collars relatively often (p <
0.001).

Table 8. Number of scenes with dogs and cats with and without collars.

Collars Dog Cat Total
Present 764 (33) 94 (5) 858 (21)
Absent 1546 (67) 1682 (95) 3228 (79)
Total 2310 (100) 1776 (100) 4086 (100)

« .
Numbers in parentheses are percentages.

5. Discussion
5.1. Depiction Type and Human Presence

This study qualitatively elucidated the features of dogs and
cats depicted in picture books in reference to their
relationships with humans. As defined here, the animals’
morphological distance from humans decreased from real to
humanized and then anthropomorphic types. Depictions of
humanized and anthropomorphized dogs and cats occurred
less frequently when humans were present. Furthermore,
even when dogs were the main characters, they remained
humanized in the presence of people, and anthropomorphism
was more often used without a human presence. Even when
dogs and cats were depicted as background characters, the
distribution of depiction types depended on the presence or
absence of humans, with the real type more common in
picture books with humans, and the anthropomorphic type
more common in those without humans. This suggests that in
picture books in which humans appear, there is resistance to
imparting human characteristics to dogs and cats and
reducing the mental distance between humans and dogs and
cats. Thus the boundary between humans and dogs or cats
may be more conscious when humans are depicted. On the
other hand, in picture books in which humans did not appear,
the animals were sometimes depicted instead of humans.
According to Yano [19], there are three main types of picture
books that contain only animals: those that are humanistic in
nature and simply replace humans with animals, those that
use animals to exhibit human characteristics, and those that
invite readers to the real world of animals and reject
humanism. In order for animals to take the place of humans,
they have to be brought closer to humans, and as a result,
they must be humanized or anthropomorphized. It is possible
that there were many depictions of humanized and
anthropomorphized dogs and cats in picture books that did
not contain humans because such depictions were intended to
replace humans. Thus when dogs and cats take the place of
humans, the premise that humans are different from dogs and
cats is required, and the boundary between humans and dogs
and cats must be clearly recognized.

5.2. Positions of Dogs and Cats

There were distinct differences between dogs and cats with
respect to the positions in which they were depicted. Dogs
were often presented outside on the ground, and cats were
often shown inside or in higher places or held in human arms.
This was likely the consequence of the roles that dogs and
cats have played for humans, and the ways that they have
been kept, for a long time. Dogs were the first domesticated
animals [29], approximately 12,000 years ago [30]. Dogs
were likely first kept for food, as pets and watchdogs, and for
cleaning up leftovers, and were later also used for hunting.
Eventually dogs were used for sheep herding, transportation,
military functions, and so on [29, 31]. Today, they may
receive high levels of training for roles such as guide dogs
and police dogs. Many of the roles that dogs play are
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conducted outside, which may contribute to the connection
between dogs and "outside."

Cats, on the other hand, have a relatively recent
domestication history, dating back to ancient Egypt [32],
where they were originally domesticated to catch mice in
homes around 2,000 BC [33]. Cats then spread from Persia
and via India to China. Cats were introduced to Japan in the
eighth century to protect Buddhist scriptures from China
against mice. Cats were firmly established in the Middle
Ages as a countermeasure against mice in the Middle East
and Europe and were brought to America after the 16th
century [31, 33, 34]. The role of mouse-catching is mainly
conducted inside buildings, and this is a plausible reason why
cats are associated with “inside.” Because the impressions of
these traditional roles of dogs and cats are recorded in picture
books, child readers may adopt stereotyped representations of
dogs and cats.

The fact that many cats are depicted in higher places is
likely an expression of cats’ habit of climbing to monitor the
environment and human approach [35], and it is good for
keeping cats to provide structures that can be climbed, such
as shelves and raised passages of various heights [32].

Cats were often depicted in human arms. A plausible
explanation is that dogs vary greatly in size from small to
large, whereas cat breeds are small. This study did not
measure the size of dogs and cats in picture books; thus
further investigation is needed to explain why cats are more
likely to be held than dogs.

5.3. Walking and Collars

Dogs, but not cats, were often taken for walks in the picture
books. Studies have shown that owning a dog increases
walking time [36-40], and walking dogs has a positive effect
on human health [41]. On the other hand, owning a cat does
not increase the time that the owners walk [39, 40]. It is
plausible that depictions of cats being walked were almost
absent, while those of dogs were abundant, because the picture
books reflected the actual amounts and concepts of walking.

Majority of walking scenes were set in urban areas. A
questionnaire survey of dog owners found that more owners in
urban than in rural areas regularly walk their dogs [42]. The
difference in the frequency of dog walking between urban and
rural areas may be related to the presence or absence in the
home of a yard where dogs can exercise. Rural dogs tended to
be kept in houses with yards and urban dogs in apartments,
where yards may be small or absent. Because dogs in rural
areas can run freely, dog owners in urban areas may be more
likely to walk their dogs [36]. In the present study, houses and
buildings were judged as urban or not based on how densely
packed they were. Therefore, in the type of scenes that were
judged as urban, dogs actually are walked frequently and this
was reflected in the depictions.

Collars were often shown on dogs rather than on cats. As
mentioned above, dogs are taken for walks, whereas cats are
seldom taken for walks. Therefore, dogs often wear collars to
attach leashes for walking, but this is unnecessary with cats.
This is also reflected in picture books.

6. Conclusion

This study identified common representations of dogs and
cats that can be found in picture books. The authors and
illustrators of the picture books thus may have held the
following representation related to dogs and cats.

1. Humans and dogs/cats are different entities and are

resistant to being treated in the same way.

2. Dogs are outside, and cats are inside or in high places.

3. Cats are often held by humans.

4. Walking and collars are related to dogs but not to cats.

Children may feel a boundary between human and dog/cat
based on the picture books, and traditional representations of
dogs and cats and their relationships with humans may be
conveyed to children in such books. This may lead children
to internalize these attitudes toward animals and the way
animals should be handled.

This study focused only on dogs and cats in picture books.
Future studies need to investigate the representations of other
animals in picture books in order to understand the
relationships  between children and animals more
comprehensively and to improve these relationships.
Practical or experimental studies should also clarify the
process by which animal picture books affect children’s
development with respect to human-animal relationships.
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