Running head: GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE
COMPREHENSION P

The Effects of Graphic Structure on Young Children’s Visual
Narrative Comprehension

A thesis submitted by
Colin Johnson

in partial fulfillment of the requirements for the degree of
Master of Arts
in
Child Development
Tufts University
May 2014
Adviser: Dr. Calvin Gidney III
Thesis Committee Members:
Dr. Martha Pott
Dr. Heather Urry

i

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Abstract
Scholars of children's picture books and theorists of visual communication
argue that every feature – or graphic structure – on a visual surface functions to
communicate meaning to the viewer. In turn, the viewer actively constructs
meaning from the information presented. This study examined how manipulating
graphic structures in illustrations affected children's comprehension of a wordless
picture book. 26 4- to 7-year-old children viewed either a simple version of an
original book – with black and white line drawings of only central figures – or a
complex version – with colorful figures and richly detailed backgrounds. Children
then participated in a traditional narrative comprehension procedure. Children
who viewed the simple version made more spontaneous inferences and were more
attune to character states and emotions. On the other hand, children who viewed
the complex version were more responsive to the book and more successful at
constructing a narrative from the pictures. Discussion focuses on how these
findings relate to existing visual communications theories, and proposes a
preliminary model for children's meaning-making of visual media.

ii

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Acknowledgments
First and foremost, I'd like to thank Dr. Calvin Gidney III – Chip – for his
invaluable guidance throughout this project, for giving me license to pursue what
I believed to be an original and ambitious project, and for reeling me back in
along the way. I also wish to extend sincere gratitude to Dr. Martha Pott and Dr.
Heather Urry for their contributions to my thesis committee and their thoughtful
feedback and questions that helped guide my final project. A special thanks to Dr.
Maryanne Wolf, for her constant enthusiasm and interest in my work at Tufts and
beyond, and to the other amazing professors I've had the opportunity to learn from
in the last two years: Dr. David Henry Feldman, Dr. Kate Camara, Marion
Reynolds, and Dr. Julie Dobrow.
This project would not have been possible without the participation of the
Tufts University lab schools: the Eliot-Pearson Children School and the Tufts
Educational Day Care Center. Thank you to the directors, Hanna Gebretensae and
Polly Smith, for their willingness to support this work. Sincere thanks to the
families that showed interest in this project, and the children who made it such a
delight to conduct research. I also wish to show immense gratitude to the research
coordinators Heidi Given and Devanshi Unadkat for figuring out space,
schedules, paperwork and many, many questions from me.
I would like to acknowledge and thank Phoebe Heyman and the Graduate
Student Research Awards Committee for finding value in my project and
providing the resources needed to pursue it as I wished.
Jess Nelson, Chris Bucco and Nicole Poirier, thank you for sharing a

iii

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

classroom with me, tolerating (and encouraging) noisy messes from children, tired
mornings from me, and for sharing your amazing perspectives on children and
development. To you and my other colleagues at EPCS – past and present – you
have been a central part of my education over the last two years, and I thank you
for making me a better teacher and lifetime learner. To Kathy Paglierani, thank
you for your genuine interest in this work and for staying on top of the many
puzzle pieces at EPCS, so I could stay sane while trying to finish this. And to Jen
Cavazos, thank you for being one of the five people who will ever read this. I'm
glad you liked it.
To friends not mentioned already – Sally, Abby, Hannah, Ginny, Darryl,
Steve, Mike, Johnny, Erika, Adrienne, Stephanie, Benjie and Jen – thank you for
asking how the thesis is going and helping me practice my elevator pitch. Thank
you to my family for doing the family things, and for being the kind of people that
are satisfied with such a brief acknowledgment. And lastly, Deb, thank you for
being the most down-to-Earth doctor I know, for keeping me grounded with
indelible, indiscriminate humor, and for being in my life even from 3,000 miles
away. And for inspiring me to end my acknowledgments with a thank you to
Mort.

iv

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Contents
Title Page …………………………………………………………………………i
Abstract ………………………………………………………………………….ii
Acknowledgements ……………………………………………………...…….. iii
List of Tables …………………………………………………………………..vii
List of Figures ……………………………………………………………….....vii
Introduction ……………………………………………………………………...1
Review of Literature …………………………………………………………….4
Picture book illustrations as a communicative medium …………………..4
Multiple structures that make meaning …………………………………...6
Making meaning of visual communication ……………………………….8
The need for “visual grammar” ………………………………………….11
Situating narrative comprehension in visual communications
theory …………………………………………………………….15
Developmental trends in meaning making ………………………………19
Emotion and comprehension …………………………………………….22
Hypotheses: support for background detail and color
as meaningful graphic structures ………………………………...24
Methods …………………………………………………………………………33
Sample …………………………………………………………………...33
Instruments ………………………………………………………………34
Procedure ………………………………………………………………..40
Analysis …………………………………………………………………………42

v

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Results …………………………………………………………………………..45
Comparison to original findings ………………………………………...45
Picture walk ……...………………………………………………………48
Narrative retell…………………………………………………………...50
Prompted comprehension ………………………………………………..51
Spontaneous inferences ………………………………………………….52
Age ………………………………………………………………………54
Emergent patterns …………………………………………………….....58
Temperament ……………………………………………………………64
Secondary research questions …………………………………………...64
General Discussion ……………………………………………………………..69
Conclusion ……………………………………………………………………...77
Appendices ……………………………………………………………………...81
References ……………………………………………………………………..103

vi

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

List of Tables
Table 1. Comparison of score percentages among original study,
simple condition and complex condition ………………………………..46
Table 2. Justifications for target questions………………………………………63
List of Figures
Figure 1. Sample illustrations from picture book ……………………………….35
Figure 2. Picture walk elements across conditions ……………………………...48
Figure 3. Relation between PW and inferences across conditions ……………...50
Figure 4. Comparison of event questions and emotion
questions across conditions ……………………………………………...51
Figure 5. Relation between spontaneous inferences and total comprehension ….52
Figure 6. Comparison of inference types across conditions …………………….53
Figure 7. Relation between age and total comprehension ………………………55
Figure 8. Relation between age and inferences across conditions ………………56
Figure 9. Relation between age and event inferences across conditions ………..57
Figure 10. Relation between age and emotion inferences across conditions ……57
Figure 11. Relation between age and emotion questions across conditions …….58
Figure 12. Children’s responses across conditions ……………………………...60
Figure 13. Relation between child response and comprehension
across conditions ………………………………………………………...61
Figure 14. Justifications across conditions ……………………………..……….62
Figure 15. Model of meaning making processes in visual
narrative comprehension ………………………………...………………73

vii

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Introduction
In the United States, we live in a visually dominated culture, with the
average citizen seeing between 3,000-4,000 mediated images every day
(Williams, 2005). These mediated—or man-made—images represent a form of
communication in which the maker “intends” meaning (Dake, 2005) and the
viewer “makes” meaning, which matches up with the intended message to varying
degrees (Barbatsis, 2005; Barry, 2005; Jackendoff, 2012). Perception of mediated
images has been theorized in multiple ways, as: a unique intelligence (Gardner
1983; Barry, 1997); a discrete mode of literacy (Messaris & Moriarty, 2005;
Arizpe & Styles, 2003); and a form of neuronal recycling analogous to reading
(Dehaene, 2009). All of these constructs have in common the nature of
development over the lifespan. In order to understand visual communication in
our culture, it is fundamental to understand how it develops throughout childhood.
Theories of visual communication highlight how much of the meaning of
an image is conveyed or interpreted through a set of “codes,” or visual features
analogous to word meanings in language. Lynch et al. (2008) note that sensitivity
to the structure of narratives is an essential aspect of comprehension. However,
while a there is a great deal of research examining how children make sense of
narratives, and a growing body of literature regarding visual narratives, I have yet
to find any that highlights the relation between children's comprehension and the
visual structures that make up the narrative.
The focus of this study was to uncover how differing visual features—or
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graphic structures—moderated 4- to 7-year old children's comprehension of a
visual narrative. In what ways do changes in illustration detail and color influence
the meaning children make in relation to 1) narrative events and 2) character
states and emotions? The comprehension procedure used in this study also
allowed for a number of secondary questions to be examined. Given that increases
in age reflect noted changes in cognitive and emotional development, as well as
increased experience with conventional codes of communication, 1) how does age
relate to the quantifiable change in comprehension influenced by color and
background detail? 2) To what extent do visual media experience, reading skills,
and temperament moderate performance on the comprehension measure? 3) What
trends can be found in children's perception of visual conventions present in the
book, including: the iconic figure, multiple representations of a character on a
single page, and close-up vs. middle-range perspectives?
In this study, children were shown an original wordless picture book with
either (a) black-and-white line drawings with no background detail (simple
condition), or (b) identical drawings with color and background detail added
(complex condition). These manipulations were intended to add ambience (color)
and context (background detail) (Arizpe & Styles, 2003; Nodelman, 1988).
Narrative comprehension measures, including the one used in this study (Paris &
Paris, 203) assess children's understanding of events and inferencing ability
regarding causal structure, and characters' goals and emotions. All of these
structures were identical between the two conditions. Only the graphic structure,
which is not directly considered in comprehension measures, was manipulated.
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Visual communications theory suggests that such manipulations would affect the
meaning that could be made from the pictures, which may then influence the ways
in which that meaning is represented in comprehension tasks. In other words,
children's comprehension would be different between the two conditions even
when the story was the same. While this project was largely exploratory in its aim
to empirically demonstrate an effect of graphic structures, it hypothesized that
children who viewed the simple version would prioritize events in making
meaning of the narrative, and those who viewed the complex version would focus
on character states and emotions.
It is essential that we understand the processes by which children make
meaning of the images and narratives they see. Comprehension of visual media is
now understood to be a complex action involving multiple cognitive efforts, from
object recognition to interpreting character states and predicting future events.
Working toward such comprehension provides an experience of “cognitive
enrichment” and “critical viewing” (Messaris & Moriarty, 2005), which facilitates
appreciation of visual media and arts, as well as the ability to more successfully
navigate within an increasingly visual culture. The more we know about the
influence of visual form on aspects of meaning-making, the more we will be able
to support learning by selecting and creating materials that facilitate valuable,
specific cognitive processes.
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Review of Literature
In this review, I will first discuss justification for identifying picture book
illustrations as a valuable medium of study in regards to visual communication. I
will then introduce the theoretical perspectives of the meaning-making process
that guide this research, including an overview of the “cognitive perspective” on
meaning, and theories of “visual grammar.” I will then review research that
supports heightened focus on illustration styles in measures of children's
comprehension. Finally, synthesizing the theoretical and empirical perspectives, I
will introduce support for hypotheses regarding the effects of color and
background detail as essential meaningful graphic structures.

Picture Book Illustrations as a Communicative Medium
Many developmental scholars justify the study of visual narrative through
its connection with academic literacy (Lynch et al., 2008; van Kraayenoord &
Paris, 1996; Painter, Martin & Unsworth, 2013). Still others value the use of
visual narrative to assess and teach narrative comprehension removed from basic
literacy skills such as decoding (Paris& Paris, 2003; Skarakis-Doyle & Dempsey,
2008; Tompkins, Guo, & Justice, 2013). Many studies seek to demonstrate that
images are a powerful tool in supporting linguistic communication (Greenhoot
and Semb, 2008; Nicholas, 2007; Pike et al., 2010). However, the underlying
message with these types of justifications is that visual images function mainly as
support systems for more important linguistic communication and academic
skills. In response to this trend, Barbatsis (2005) writes, “the fact that we now live
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in a preponderantly visual symbolic environment mandates that we understand the
social construction of reality in pictorial as well as linguistic terms” (p. 289).
Visual and linguistic systems are two distinct forms communication, neither of
which is subordinate to the other.
While theorists have greatly improved our understanding of visual
narratives, few social science studies have considered the study of visual
communication—let alone children's picture book illustration—as valuable in its
own right. In our visually rich culture, children are exposed to mediated images
both intentionally—in the instructional and play materials that adults provide—
and inadvertently—as they glance at ubiquitous advertisements, newspapers,
logos and instructions. These images are permanent fixtures in the environment,
and thus are natural fodder for children’s curiosity and exploration. Children will
both seek to make sense of visual stimuli and use such input to learn about other
aspects of their world.
This study contends that picture book illustrations are a natural medium
from which build an understanding of children's visual communication abilities.
Over the past decade, eye-tracking studies have consistently supported the
primacy of illustrations as a form of communication in early childhood. Exploring
children's viewing behaviors when reading picture books, Evans and Saint-Aubin
(2005) found that 4-year-olds attended to illustrations rather than print over 90%
of the time, regardless of the style of illustration or visual form of text. These
findings were supported by later studies, which also showed an overwhelming
preference for illustration in various cultures measured by both duration of
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fixations, and proportion of fixation counts (Evans et al., 2008; Justice et al.,
2005; Liu et al., 2011; Mine et al., 2007). Literate elementary school-aged
children, who could make meaning of the words through independent reading,
still dedicated over half of their attention to illustrations (Roy-Charland et al.,
2007). While they do not uncover exactly what children glean from picture book
illustrations, these eye tracking studies demonstrate that visual narratives
dominate children's overt attention through the primary grades. Children attend to
illustration earlier than print, spend a greater percentage of time on illustration,
and a higher percentage of fixation counts is dedicated to pictures over print.
The dominance of illustration in children's viewing behaviors may be
specifically linked to children's meaning-making and comprehension. While some
studies have begun to address the kinds of content that children grasp from
pictures as distinct from text or oral narratives (e.g. Greenhoot & Semb, 2008), I
have found none that examine how the pictures communicate content. As we
educate children in a visually dominated culture, it is essential that we begin to
explore this process.

Multiple Structures that Make Meaning
Messaris and Moriarty (2005) write, “The meaning of an image is not just
a matter of the people or the places that are in it, or the action that it depicts. How
those people or places or actions are portrayed—in close-up or long shot, in
balanced or asymmetrical composition, in high-key or low-key lighting, and so
on—are essential ingredients of the creation of visual meaning” (p. 483). The
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constructs of visual syntax, visual narrative grammar, visual literacy and visual
communication universally posit such a distinction between the event, object, or
action being depicted, and the form, or structure with which it is presented. Like
Messaris and Moriarty (2005), most theorists argue that graphic structures
comprise a unique system of communication, and thus integrate with the event
structures in comprising the image (Barbatsis, 2005; Moriarty, 2005; Nodelman,
1988; Painter et. al., 2013; Williams, 2005).
In his theory of visual narrative grammar, Neil Cohn (2012) references
Russian Formalists and the distinction between presentation and meaning,
demonstrating that the distinction between what a narrative depicts and how it
depicts it is an established topic in literature. Cohn applies these concept to
sequential art, writing: “while event structure is the knowledge of meaning,
narrative structure organizes this meaning into expressible form” (Cohn, 2012, p.
416). It is important to note that Cohn's meaning is synonymous with story,
content, or event sequence; so “knowledge of meaning” is not the metacognitive
concept it may seem, but rather an understanding of the story through the “event
structure,” or the order in which events occur. “Narrative structure,” on the other
hand, is the way in which the events are presented – from broad structures such as
flashbacks to smaller structures such as figures breaking through the panel
borders in a comic. Small changes in narrative structures would theoretically
affect the deeper, cognitively constructed meaning highlighted by other scholars.
I have adopted Cohn's concept of “event structure” to describe the linear
story that occurs. “Narrative structure” is the way in which the events are
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presented, and may include devices such as flashbacks, pull-aways, or varying the
size of temporal gaps between images; none of these were manipulated in this
study. In this vein, I have chosen the term “graphic structure” to describe features
within an individual picture, which also contribute to meaning making.
Comprehension measures – including the one used in this study – focus on the
event structure of narratives. This study aims to extend our understanding of
visual communication and narrative through focus on other structures.

Making Meaning of Visual Communication
The physiological process by which humans see the world affects how the
viewer makes meaning of mediated images and visual narratives. In recent
decades, much deserved attention has been given to visual processing in scientific
research, in part due to advances in technology and brain imaging. One of the
great contributions of this research is proof that we perceive the world around us
through cognitive reconstruction of scattered visual “data.” That is, what we “see”
is not what actually exists in front of us, but rather the product of our mind
making sense from large amounts of sensorial input (Findlay & Gilchrist, 2003).
As such, these findings support theoretical suppositions that vision is a meaningmaking process.
What is meaning? Many visual communications theorists have
purposefully offered ambiguous, vague, or open-ended definitions. According to
Dake (2005), “meaning in the world of the aesthetic visual communication can
never be singular and literal because the viewer's brain will automatically make
multiple connections through reconstrual” (p. 13). Jensen (1990) describes
8
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meaning as “the outcome of an interest-driven situated act of interpretation
performed by a social agent” (quoted in Barbatsis, 2005, p. 282). This is a social,
active form of meaning, in that it considers meaning the product of the viewer's
motivation and agency. According to Barbatsis (2005) meaning is “what is
knowable and created by one's experience with a phenomenon” (p. 282).
Common to all of these definitions is the assertion that meaning is constructed by
the viewer, and is thus an ever developing and always unique construct.
It has fallen to theorists to posit just how the brain constructs meaning of
the images that we see. Such theoretical constructs support the hypothesis that we
will find differences in meaning across different graphic structures. The basis lies
in the complex structure of communication, which rests on the ability of people to
share meaning. The creator of an image has an intended meaning, which is
represented by the image itself. The viewer must then see the same visual surface,
and interpret it according to his own mental schema (Dake, 2005; Jackendoff,
2012). Williams (2005) supports the unconscious efforts of meaning making with
evidence from neuroscientific studies: “primary visual cognition happens on
unconscious cognitive levels and guides behavior before the rational mind is
aware that information has been received and processed […] the eyes see and,
from a preconscious mode using the amygdala in concert with the pre-frontal
lobes, motivate behavior before the rational mind is activated” (Williams, 2005,
pp. 194-202). Much (if not all) of the meaning we make from visual images
occurs without our conscious knowledge.
This perspective on visual communication relates to the “cognitive

9

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

perspective” on language (Jackendoff, 2012), which assumes that thought and
meaning are truly unconscious processes, and conscious thought as expressed
through language is a representation of the meaning we make in our minds. Many
theorists, including Jackendoff, propose that visual communication functions in a
similar way (e.g. Barbatsis, Narrative, 2005; Cohn, 2012; Jackendoff, 2012). The
visual surface serves as a representation of the concepts in the maker's mind, but
also of the concepts in the viewer's mind; it consists of cues that the viewer must
identify, interpret, and encode into concepts in their own mind (Moriarty, 2005).
What the viewer sees, and then what is deemed important for the message of the
image, dictates the meaning that is made.
As in linguistics, theorists have begun to outline specific structures that
occur in mediated images that help makers and viewers communicate through
shared meaning. The structure of the image consists of common codes, or
“realizations,” of visual grammar, which both the maker and the viewer utilize to
represent cognitive concepts (Nodelman, 1988; Painter et al., 2013). Thus,
creating and reading mediated images requires people to have a kind of “visual
literacy” (Arizpe & Styles, 2003). This is not to claim a direct analogy between
visual grammar and linguistic grammar (a spoken word is not equivalent to a
drawn figure), but we may presume that the way the general processes that allow
the mind to make meaning of one socially constructed system (language) are
similar in another (visual images).
Of course, like language, the visual communication system must have
deep cultural roots. Mangan (1978) writes: “styles of depiction are rooted in
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cultural milieus within which they have agreed-upon meanings” (p. 245). Even
visual perception of shape and line is affected by environment and experience.
For example, communities that lived in circular dwellings (and therefore grew
accustomed to seeing curved lines) responded differently to linear optic illusions
than people in communities filled with ubiquitous straight lines and sharp angles.
Thus, while a downward V shape may attract the viewer's gaze in western
cultures (McMenamin et al., 2012), the same graphic structure may be attended to
and perceived differently by a viewer from another region of the globe. Cultural
conventions exist, then, not only for overt, iconic codes (such as the white
crescent representing the moon, or the hole-filled yellow triangle standing in for
cheese) but also the mostly unconscious “focusing elements” that illustrators
employ to direct attention and imply meaning (Nodelman, 1988).

The Need for “Visual Grammar”
In picture books, the visual medium of pictures is often more able than
text to convey various aspects of meaning in an efficient manor. A single image
may serve to establish setting and mood, define and develop characters, extend or
develop plot, provide a different viewpoint, and contribute to textual coherence
(Fang, 1996; Greenhoot & Semb, 2008; O'Neil, 2011; Nodelman, 1988;
Shulevitz, 1985). Due to the generally terse nature of the text, much of the deeper
meanings in picture books must be conveyed through the illustrations (Nodelman,
1988).
Where language is generally unambiguous, the many graphic structures
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that make up a single illustration create a highly abstract and subjective source of
meaning. No one is told as a child what cross-hatching “means” in a picture (it
gives weight to the figure, according to Nodelman (1988)). Instead, each viewer
must fulfill the communication by reconstructing the intended message of the
work through such codes. Unfortunately, there is insufficient research regarding
these processes. Painter, Martin and Unsworth (2013) acknowledge the void:
“although knowledge about language – for example, about sound/letter
relationships, grammar, punctuation and literary technique – are part of the toolkit
of all literacy educators, relevant knowledge about how images work is less
widespread” (p. 2).
Theories of visual grammar attempt to operationalize the possible graphic
structures in images by organizing visual features into systems of communication.
Understanding comes from connecting graphic marks to conceptual structures
that encode meaning (Cohn, 2012). If this is the case, then one can infer that
different graphic marks will connect to different conceptual structures in the
brain, thereby affecting the encoding of meaning. Structures that affect
comprehension may not be intentionally placed by the maker (Barry, 2005) or
consciously noted by the viewer (Moriarty, 2005), but the specific features
outlined by visual grammar theory comprise a perceptual experience for the
viewer that requires active construction of meaning. As these structures change,
so does perception, and therefore meaning. Due to the unconscious nature of this
process, we may not rely completely on a maker's intention in conveying a
message. Instead, we must look to the image and all of its features as the source
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from which the viewer makes meaning. Given the significance of the physical
visual surface, it is necessary that we develop a greater understanding the impact
of individual graphic structures within an image – both through building a
“grammatical” framework to explain visual communication, and supporting that
framework with empirical evidence.
In perhaps the most systematic display of visual grammar in relation to
illustrations, Painter and colleagues (2013) adapt the visual grammar put forth by
Kress and Van Leeuwen (1996) to picture book narratives. Such work has
delineated a concrete system of how various graphic structures (or “realisations”
[sic]) convey meaning. Here, a “system” is “a set of meaning choices for which
expressive realisations can be specified” (Painter et al., 2013, p. 7). This theory
asserts that certain graphic structures are universally meaningful (at least within a
given culture), and thus provide a common “language” with which viewers can
engage in visual communication and produce shared meaning. Barbatsis
(Narrative, 2005) goes into greater detail in defining the graphic “structures of
syntax”: “They are the compositional structures that give form to the objects (or
content) of an image, and that when analyzed, reveal how their arrangements
create meanings according to the logic of a beginning, a middle, and an end” (p.
343). In other words, the syntax of the image is made up of all of the marks that
the illustrator puts on the page. The marks, however, must be organized in some
way in order to convey meaning, and organized such that the meaning can be
shared among multiple viewers. It is this inherent and necessary organization that
demands examination of the structures that compose it, and permits constructs
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such as “system,” “grammar,” and “syntax” to be applied.
In his visual narrative grammar, Neil Cohn (2012) notes a limitation of
Kress' and van Leeuwen's (and consequently, Painter et al.’s) systems: “These
visual grammars describe how composition factors into the semantics of
understanding individual images” (p. 420), and are therefore insufficient to
explain relationships among multiple images. Cohn emphasizes the structures of
panels in comics, dividing narratives into individual events, or phases; and each
phase into meaningful constituents that act like clauses in a sentence. In addition
to these “bottom-up” formal structures, the theory also addresses “top-down”
cognitive demands of sequential art. The viewer must make inferences between
the panels; interpret narrative pacing through the structure of multiple images;
have the ability to make connections between panels in linear and non-linear
sequences; and be able to account for structural ambiguities (Cohn, 2012). Cohn's
narrative grammar operates under many of the same theoretical constructs as
visual syntaxes (e.g. Painter et al, 2013): namely the unconscious meaningmaking process and the separation of graphic structure and event structure. Cohn's
narrative system highlights the temporal and sequential relationships among
images, while syntactical systems focus on relationships among structures within
a single image.
The current study attempted to integrate these two threads. It is limiting to
address sequences of images without considering the meaning of an individual
picture; likewise, it is impossible to interpret one image in a sequence without
relating it to those that surround it. Bornens (1990) reminds us “the narrative
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sequence is, in fact, the organization of partial meanings from the meaning of the
whole. The interpretation of each picture has to take into account all the other
pictures” (p. 194). Individual images act as micro-texts, which convey – usually –
a single moment in time, while the narrative acts as macro-text composed of the
many parts. Clearly, each part influences the whole, but construction of the
story—or understanding of the macro-text—also influences the viewer's reading
of each image.

Situating Narrative Comprehension in Visual Communications Theory
In the past decade, comprehension research has changed dramatically as
newer studies acknowledge and measure the complex set of cognitive skills
involved in interpreting narratives. Pike et al. (2010) state that traditional
measures of comprehension focused on literal, factual recall of story events.
These studies provided essential information about how children remember
information from picture books, and gave profound insight into cognitive
processes such as working memory in relation to retaining information (e.g.,
Greenhoot & Semb, 2008). However, this singular method may not be a true
representation of early reading experiences and comprehension, as it tends to
relate only to the literal message of the work, leaving deeper levels of meaning,
such as inferences and character states unexplored.
Visual narrative is a powerful medium through which to assess young
children's comprehension. Van den Broek et al. (2005) state directly that picture
books and other visual media are more appropriate for preschool-aged children

15

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

because these children comprehend in non-textual contexts. Paris and Paris (2003)
assert the value of wordless picture books in examining cognitive skills: “Pictorial
narratives also require narrative thinking skills similar to the cognitive demands
of text-based stories, such as integration of information, inferential skills,
knowledge about main story elements, and understanding of temporal and causal
sequences” (p. 40). They go on to define visual narrative comprehension as “the
construction of meaning from pictures by integrating information across pages to
create coherent and connected understandings” (p. 44). In order to make meaning,
the authors write, children must “delete extraneous pictorial information, retain
main ideas, form expectations regarding possible future pictures, monitor ongoing
understanding of pictorial information, and backtrack to previous pictures when
comprehension fails” (p. 39). This perspective clearly emphasizes cognitive skills
including – but also distinct from – the memory needed to literally recall events.
Methods that probe non-literal aspects of comprehension, such as
understanding of characters' emotional states, recognition of narrative structure, or
connections to real-world experiences shed light on how children make meaning
of picture book illustrations. Van den Broek et al. (2005) confirm young
children's abilities to engage in this more critical type of comprehension: “it is
clear that children at an early age engage in very much the same inferential
processes as do adults, identifying meaningful relationships and establishing
coherence” (p. 115). The comprehension measure used in this study (adapted
from Paris & Paris, 2003) incorporates observations of non-verbal behaviors,
children's reconstruction—or retelling—of the narrative, and children's

16

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

inferencing in relation to implicit and explicit aspects of the story.
However, studies of comprehension that take a broader perspective on
cognitive skills (e.g. Lepola et al., 2012; Paris & Paris, 2003; Pike et al., 2010;
Tompkins, Guo & Justice, 2013) still tend to focus on the event structure of the
narrative. Children's comprehension of – or sensitivity to – the graphic structure is
therefore vastly underrepresented in empirical literature. This bias for event
structures leaves holes in our understanding of meaning-making.
Painter et al., (2013) define three types of meaning in visual narratives:
ideational meaning, interpersonal meaning, and textual meaning. They write:

Ideational meaning refers to the representation of the content or
subject matter of what is expressed, while interpersonal meaning
encompasses the roles and relationships between speaker and
hearer or writer and reader […]; finally the 'textual' aspect of
meaning refers to the means by which a piece of text is organised
[sic] so as to be coherent in relation to co-text and context, through
devices for linking, referring, foregrounding and backgrounding.
(p. 7).

Comprehension instruments tend to focus on the ideational meaning of the
narrative – even implicit aspects such as inferences and character emotions
highlight children's active construction of event structures.
Relating to more textual aspects of meaning, Schneider (2005) examined
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how the presentation of a narrative in language only, picture-language combined,
or pictures only form affected children's comprehension. Consistently, children
performed better on the comprehension task in which language and pictures were
combined, demonstrating that the medium of communication influences the
meaning that children make from the narrative. This general finding suggests the
need to further examine how presentation through other structures affects
comprehension.
Arizpe and Styles (2003) performed a qualitative study exploring
children's overt responses to picture book illustrations in small discussion groups,
highlighting graphic structures in their guided conversations. Strikingly, they
found evidence of developmental differences in sensitivity to graphic structures.
“Children below the age of 7 were usually satisfied with seeing things in the text;
older pupils wanted to pursue the how and why of [the] artwork” (p. 81). In other
words, younger children expressed awareness of ideational meaning of pictures,
while older children explored interpersonal and textual meanings. This study
provides strong qualitative support of children's abilities to interpret the
illustrations and particular graphic features in picture books. However, the authors
used interviews with children in small groups, and acknowledged the potential
(even likely) influence of other children and the researchers themselves on
individuals' interests and responses. Furthermore, claims about development
derive from observations of trends or anecdotal evidence. Empirical research is
still needed to support claims about children's understanding of graphic structures
in picture books.
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While the current study used an instrument that assessed children's
construction of ideational meaning, the manipulation of graphic structures related
to differences in comprehension that marked aspects of textual meaning.
Furthermore, qualitative analysis of children's engagement with the book
provided foundational information about the role of interpersonal meaning.

Developmental Trends in Meaning-making
Studying picture books from a child-centered, developmental perspective
is essential to forming a complete understanding of the medium. Successful
communication can only come through the changes, agency, cognition, and
flexibility of the viewer, as the text itself cannot change or adjust (Barbatsis,
2005). Therefore, there are interpersonal differences in the meaning of a given
work, as individuals bring unique experiences to the meaning-making process.
For children, however, we can also suppose intrapersonal differences depending
on the individual's developmental level. One study of group characteristics among
children showed that subjects' ages significantly influenced their abilities to
comprehend and make meaning from a picture book (Yu, 2012). In other words,
children do not interpret books the same way adult critics do, and young children
do not interpret them the same way older children do. Therefore the graphic
structures that imply so much to adult theorists may have a different effects on
children's meaning-making at various stages in development.
Existing research on comprehension supports the hypothesis of
developmental effects on making meaning from graphic structures. Paris and

19

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Paris (2003) write: “children from preschool through elementary school years are
learning to identify implicit and explicit relations among pictures and to integrate
the meaning of the pictures” (p. 40). They also found that the ability to make
inferences from pictures increases in the period between 4 and 8 years (Paris &
Paris, 2003). In measures of factual recall, older children gleaned more
information from illustrations than younger children, though their ages were
separated only by 10 months (Greenhoot & Semb, 2008). In an examination of
elementary school-aged children's inferencing abilities, older children were able
to more effectively use illustrations to infer appropriate sentences to continue a
narrative (Pike, Barnes & Barron, 2010).
Bornens (1990) identified four “problems” that signal developmental
changes in children's viewing of picture sequences. Each problem was common in
younger children, but was overcome by older children: 1) the problem of the
identity or unicity of the character refers to child's understanding that there are
multiple representations of a single character; 2) the problem of the linking-up
process is the ability to see the pictures as a connected narrative; 3) the problem
of sequential organization relates to understanding visual cues to the temporality
of each picture; and 4) the puzzle problem occurred when children attempted to
organize picture cards into a whole image, as if they were puzzle pieces (Bornens,
1990). The author attributes the development of these skills to the learning of
“rules” for pictorial narrative.
Bornens (1990) found that unicity of character and linking-up of images
into a sequence began to develop in 4-year-olds. Tompkins, Guo, and Justice
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(2013) found that at four years, children began to be aware of causal structures in
visual narratives. This timing also coincides with other typical leaps in cognitive
development, such as the development of theory of mind and understanding false
beliefs (Flavell, 2000; Gopnik, 2009).
Research suggests that 5-year-olds make meaning of narratives in
qualitatively different ways than younger children. Skarakis-Doyle and Dempsey
(2008) found that while 4-year-olds focused on descriptions of isolated states,
actions and other content, 5-year-olds began to retell narratives with goal-actionoutcome sequences. During these preschool years “children also develop and
refine their mental models for fictional stories, which in turn improves their
comprehension and production of stories” (Westerveld, Gillon & Boyd, 2012, p.
137). Preschool children show understanding of narrative structure through
answering questions about causal relations, while at age 5 children can tell their
own stories with casual episodes (Lynch et al., 2008). Yu (2009) found that at age
5, some children were able to articulate symbolic attributes and features that
affected their readings of the stories. Children continue to develop comprehension
skills though the primary grades. Arizpe and Styles (2003) observed that age 7
marked the shift to showing interest in how illustrations conveyed meaning
beyond what they were about. That is, at around this time, children became less
interested in matching story events to the illustrations, and more interested in
formal aspects of the graphic structures.
Given these findings, I expected to find that older children would perform
better on the comprehension measure in general. However, there is insufficient
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research to speculate whether one condition would be more moderated by age
than the other. It is possible that older children would be more knowledgeable
about conventional codes, and therefore show greater increases in the complex
condition (with more structures) than in the simple condition. However, it seems
just as likely that older children would be more cognitively capable of filling in
the “gaps” left by the minimalism of the simple illustration, leading to greater
increases in comprehension than in the more “informative” complex condition.

Emotion and Comprehension
Few studies have examined how children comprehend emotion in
narratives. Paris and Paris (2003) included a question about characters' emotions
in prompted comprehension questions, and found that 5- to 8-year-olds were
moderately successful in answering it appropriately – 13% of subjects answered it
inappropriately, while roughly 45% received partial credit and 41% received fullcredit scores. This spread placed it in the middle of the range of difficulty for the
comprehension questions in the measure. There is certainly more research to be
done in this realm.
Studies examining adults' “automatic” inferencing of characters' emotions
shed some light on how children may construct interpersonal meaning around
emotions in visual narrative. By examining spontaneous inferences by adult
readers, these studies imply more general human cognitive responses to narrative.
Gernsbacher and colleagues (1998) review their own previous studies, and add to
this existing research of emotional inferences during reading. They provided
subjects with a brief narrative told in an objective tone about a character that
22

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

learned he was responsible for his friend being fired from a job. Readers were
then asked to read concluding sentences about the narrative. “Matching”
sentences about the character's feeling of “guilt” were read more quickly than
“mismatching” ones about the character's feeling of “pride.” Operating on the
basis of habituation paradigms, in which expected content is perceived with more
facility than unexpected content, the authors interpreted that the differences in
reading times indicated an expectation of negative emotion. This, in turn, was the
result of spontaneous inferencing by readers prior to any direct mention of
emotion.
Building upon Gernsbacher's earlier research, Gygax et al (2007) proposed
that readers use characters' behavior as a marker of their emotions. In a similar
procedure, they generated objective stories with emotional content, and then
added matched or mismatched target sentences at the end with either emotion
words or behaviors. For example, in a sad story, the character could be said to be
“sad” at the end (emotion condition) or to “wrap herself in a blanket” at the end
(behavior condition). They found that the match/mismatch difference in reading
times introduced by Gernsbacher and colleagues was replicated in the behavior
condition. In other words, the emotional inference was satisfied by a matching
behavior in the same way it was by a matching emotion. This suggests a strong
link between emotion and behaviors (Gygax et al., 2007).
While understanding of characters' emotions has been well-studied in
older subjects, readers' own emotional responses to narratives is still relatively
unexplored. I was able to find only one study that examined this topic. Daley and
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colleagues (2014) examined the relationship between middle-schoolers' reading
comprehension and their automatic emotional response by measuring
cardiovascular activity during a comprehension measure. They found that an
initial decrease in emotional response (i.e. heart palpitation rate) from hearing
instructions to actual reading task, followed by an increase predicted better retell
scores, but not multiple choice. The findings do not define or explain students'
emotional responses to the narrative, but rather to the task of being tested.
However, it does provide “hard” physiological evidence that readers' emotional
states are tied to their comprehension of a narrative.
As discussed above, illustrations often serve to convey emotion-related
information such as tone and ambience, and visual grammar theories make claims
about the emotional “meaning” of graphic structures such as color. However, with
so little known about how readers understand emotional content in general, and
almost none about readers' emotional responses to text, the theories lack empirical
evidence in reference to visual narrative. Some related studies will be discussed
below, but this project provides some of the first direct support for the effects of
graphic structures on emotion-oriented interpersonal meaning.

Hypotheses: Support for Background Detail and Color as Meaningful
Graphic Structures
In this study, background detail and color were the central graphic
structures being investigated. Both theoretical and scientific research supports
these elements as essential aspects of visual communication. According to the
cognitive perspective, ordinary objects, such as “puddle” do not offer much in the
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way of varying interpretations or connections to mental concepts in the language
system (Jackendoff, 2012). However, the visual system may connect to a wide
variety of concepts within a single object. Elaborating on Jackendoff's ordinary
example, a picture of a puddle can activate innumerable semantic schema
depending on the color, realism, location, and size of the puddle it depicts.
While there is no direct support for differences between overall
comprehension between conditions (i.e. that one style is more “meaningful” than
another), visual communications theory does suggest that there will be significant
differences among individual items within the comprehension measure.
Background detail and color are distinct structures that theoretically relate to
contextual information (e.g. setting) and emotional information (e.g. ambiance),
respectively. The ways in which these structures are expected to influence
comprehension scores is discussed below.
Background detail. Current understandings of the physical act of seeing
suggest effects of background detail on what the viewer interprets. The visual
surface itself influences the way the eye moves around a visual field, and thus
affects attention, perception and meaning-making. The majority of processing and
connections to cognitive concepts occurs through foveal attention (Dehaene,
2009; Findlay & Gilchrist, 2003). The fovea sees about 15 degrees of the visual
field, or as Jacob et al. (2000) describe, an area about the size of a thumb at
normal reading/viewing distance. Thus, processing of visual input across a larger
area requires the brain to connect and organize multiple “bits” of communication
into a broader message. For picture books, the size of the illustrations requires a
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child to scan the picture much in the same way a reader does print because the arc
of foveal vision is not wide enough to see the entire page in one fixation. Eye
tracking research demonstrates that children do in fact, fixate on multiple items in
each illustration, and often in non-linear ways (Evans & Saint-Aubin, 2005; Liu
et. al, 2010; Roy-Charland et al., 2007).
Comprehending a sequence of individual pictures as a narrative through
these sporadic, saccadic movements is a formidable task. When viewing picture
books like the one used in this study, eye movements must actively seek out the
characters or other objects on the page in order to bring important information to
the center of the visual field. Findlay and Gilchrist (2003) note how saccadic
movements are controlled by a balance between target seeking and object
proximity. That is, the eye moves in search of objects the viewer wants to find,
but also focuses on objects that are proximal to the current fixation. Evans and
Saint-Aubin (2005), for example, found that eye movement patterns appeared to
respond to contours in the illustrations—gaze followed the curve of a pumpkin, or
moved along the line of a tree trunk.
But a movement toward proximal objects is just one side of the balance. In
reading visual narratives, the “targets” must be inferred through pattern
recognition and narrative generation. Painter et al., (2013) acknowledge the
challenge: “visually there is no real equivalent to a pronoun and the principle
means of 'tracking' a character within a visual picture book narrative is by
inferring identity from the reappearance of the face or salient features of the
depicted participant” (p. 60). The viewer is never told who the main characters
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are, which poses a very real obstacle to the physical act of viewing the pictures. A
prerequisite to target seeking in vision is identifying meaningful targets to seek –
an act that comes only through the viewer's interpretation.
This process has direct implications for how children viewed the simple
vs. the complex picture book in this study. In the simple condition, there is blank
white space between essential objects, so eye movements would naturally track
across the blank space and fixate on the visual information that is there: characters
and essential objects. Thus, it is more likely that the viewer would identify the
characters as targets early in the reading, as there is no proximal information to
draw overt attention away from story elements. Based on this inferred behavior, I
hypothesized that the simple condition would facilitate comprehension of events.
As Painter et al. (2013) write, “the strongest effect of removing the setting in
picture book stories is one of highlighting behaviour and/or affect of the
character” (p. 104). Without background context, the characters necessarily
become the focus of the story.
In the complex condition, however, wherever the viewer's eye first landed
on the page, it would naturally move to the many visual details proximal to the
current fixation—in the case of the present book, there are blades of grass,
flowers, butterflies, and trees that all contribute to the ambience of the first page,
but may attract the eye away from the central character – the mouse. Thus it, it
would likely take more time to scan the page, more time to locate targets, and
perhaps more time to identify characters and essential objects as targets in the first
place. In support of this expectation, Pezdek (1987) demonstrated that 7-year-olds
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(and presumably younger children) had difficulty inhibiting peripheral
information in images and encoding the central figures. Thus, I speculated that the
background detail in the complex version would detract from the child's
understanding of the events in the story. However, theories of visual
communication assert that there is also a great deal of meaning to be made from
the peripheral information. The lack of background in the simple version of my
book requires the viewer to infer contextual elements of the narrative. Therefore, I
expected to see more consistent comprehension of explicit narrative aspects such
as setting in the complex condition.
Color. Color is also frequently referenced as an essential meaningful
graphic structure, but underrepresented in empirical research. Studies that
measure visual narrative comprehension tend to use books or pictures with simple
black-and-white line drawings as a method of emphasizing the events in the story
(e.g. Bornens, 1990; van Kraayenoord & Paris, 1996; Levin et al., 1979; Paris &
Paris, 2003; Tompkins et al., 2013). However, visual communications theories, as
well as a handful of social sciences studies, suggest that the addition of color may
significantly change the meaning made from a narrative. Barry (2005) supports
the unconscious neurocognitive effects of color on visual perception: our eyes are
a direct nerve connection to the brain; they provide more data more quickly to the
brain than any other sense; automatic emotional response to an image comes first,
and unconsciously, as we construct narrative in large part through emotional
memory. If we find that color elicits emotional response, it follows that it may
indeed be a fundamental component of the meaning-making process.
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In an analysis of over 300 images from a photo bank, McMenamin et al.
(2012) found that reddish-yellow hues were more common in (i.e. diagnostic of)
emotional images, particularly those with positive emotional content. Boyatsis
and Varghese (1994) showed panels of solid colors to 4- to 7-year-olds and asked
them to report what it made them feel. Children could give more than one answer,
and there was enough variability in responses that the authors divided responses
into broad positive and negative emotions. Most responses (69%) were positive,
though there were more positive responses for bright colors, and more negative
responses for dark colors than would be expected by chance. Boys were more
likely than girls to give positive responses to dark colors. Red elicited the most
emotional responses, though they also vacillated between positive and negative
responses (Boyatsis & Varghese, 1994).
Once again, cultural conventions must be taken into account, or at least
acknowledged. While Nodelman (1988) asserts that blue is often used to convey
calmness, the same symbolic effect may not exist in other visual traditions. Green
is famously representative of envy in Western culture, though it seems unlikely
that another culture would attribute the same direct equivalence. In China, red
typically signifies good luck, while in Western cultures it conveys dominance or
aggression (McMenamin et al., 2012). Boyatsis and Varghese (1994) argued that
cultural artifacts, specifically gender-oriented items like clothing and toys, might
have related to some of the differences found among ages and between genders.
These findings suggest that while color can be associated with emotion,
and likely has the potential to elicit emotion, it is unlikely that a specific
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emotional association to a color is predetermined. Indeed, in his comprehensive
examination of cognition and color, Jules Davidoff (1991) warns, “one ought to
be cautious about the widely held belief that different parts of the color space are
necessarily associated with particular emotions. There are particularly strongly
held beliefs about the emotional responses to ‘warm’ and ‘cold’ colors. [...] The
effects of color in producing changes in mood state are artifacts of poor
experimental design and demand characteristics” (pp. 113-114). However,
Davidoff does not completely disregard common responses to color. “The internal
color space is important for color memory and would, of course, assist in the
ready formation of associations. Because the internal color space is universal,
these associations with mood could be innate and could arise from links to
subcortical structures” (Davidoff, 1991, p. 114). Color naturally relates to
emotion, but direct “meaning” of a color is a socially constructed convention built
upon basic association. It is important to recognize that these associations are
subjective, developed meanings.
As a mode of conveying meaning, at least to young children who may not
have learned cultural associations with individual hues, color may have the effect
of triggering emotional engagement, but not necessarily offer a direct line to a
specific feeling. Even for undergraduate students, who we might assume have
been acculturated to more defined meanings of color, some colors are associated
with various emotions, and some emotions are associated with more than one
color (Kaya & Epps, 2004). However, the universality of the internal color system
(Davidoff, 1991) supports an argument for color as a meaningful graphic structure
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– while never specifically related to exact meanings, colors may maintain
common levels of arousal and mood and thus influence the internal meaningmaking process.
Painter et al (2013), relate color to the ideational, interpersonal and textual
meanings of a picture, highlighting the interpersonal aspects of the structure.

In its ideational role, colour [sic.] is used to represent the
appearance of things in the world, with green for grass, yellow for
gold sovereigns, white for snow, red for blood, and so on. In its
textual role, colour may be used contrastively to highlight or
foreground some element within a composition to make it
especially salient to the viewer, or repetitions of colour may be
used cohesively as a kind of visual rhyme to link different parts of
a narrative. In its interpersonal role, however, the significance of
colour lies in its emotional effect on the viewer. (p. 35).

Clearly, color plays an important role in visual communication, but few studies
have examined the role of color in comprehension. Brookshyre et al. (2002)
created an original picture book in which they manipulated the illustrations to
explore children's preferences and comprehension across styles, defined as
“realistic” and “abstract” with “bright” or “somber” colors. While they did not
find differences in comprehension, they did find clear and consistent preferences
for bright illustrations with high levels of vibrancy and warmth. These findings
suggest that children are keenly sensitive to color in visual images. The lack of
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differences in comprehension may be explained through choices in methodology.
The authors concede that there was little difference between the realistic and
abstract styles, perhaps not enough to affect measurable aspects of
comprehension. Furthermore, while the central manipulation of color was a shift
from “bright” to “somber” shading, the comprehension measure did not include
inferences of emotion, the aspect of meaning that is activated by color (Painter et
al., 2003; Nodelman, 1988).
The present study included comprehension questions about character
states and emotion, as well as coding observed behaviors (including emotional
response). Thus, the procedure and analysis highlighted the aspects of meaningmaking that are purported to be related to color in its ideational, textual and
interpersonal roles. I expected to find increased emotional engagement for
children viewing the complex version of the book. Furthermore, I suspected that
this would lead to an increased understanding of characters' emotions in the
comprehension measure.
The experimental manipulation in this study highlights meaningful graphic
structures in relation to visual communications theories and their roles in
children's narrative comprehension. Picture book illustrations are a common form
of visual media, and children actively make meaning of the information
communicated within them. Visual grammar frameworks propose structures
through which such communication in organized, allowing the viewer of an image
to “share” the maker's intended message through an unconscious meaning-making
process. This study utilized a validated comprehension measure to identify how
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color and background detail influence this process. I contend that children's
comprehension scores were a marker of meaning-making across varying graphic
structures - a perceivable representation of meaning. This approach to
determining the meaning of graphic structures is appropriate, as “we have no
direct perceptual access to meaning” (Jackendoff, 2012, p. 43). Instead,
differences in comprehension scores reflected differences in the types of
representations made by children across the two conditions. In turn, patterns that
arose in those representations showed commonalities among the internal
meanings underlying comprehension – meaning shared by many members of the
group. If there were differences among the groups, it follows that those
represented different meanings made as a result of the manipulation graphic
structures.

Methods
Sample
This study recruited typically developing 4- to 7-year-old children. Due to
the linguistic demands of the instruments, only native English speakers were
selected to participate. Children with known special needs, as determined by
existence of an Individualized Education Plan (IEP) were excluded by the
research coordinator at the child’s school before the primary investigator had
access to returned consent forms. Subjects were recruited through letters to
families at the Eliot-Pearson Children's School and the Tufts Educational Day
Care Center, both laboratory settings at Tufts University. Parental consent was
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obtained through written forms; 7-year-olds also provided independent short-form
written consent. A total of 30 children who had parental consent qualified for the
study. Two chose not to participate when asked, and two were excluded from
analysis due to non-compliance with study procedures. The final sample
comprised 26 children. Age ranged between 49 months and 94 months at time of
testing, with 11 males and 15 females.
Upon recruitment, each subject was assigned a random identification
number. Subjects were divided into two groups balanced by age, gender, and
media experience score (as measured by parent questionnaire). Each group was
then randomly assigned to either the simple condition or the complex condition.
In the simple condition (N=12) the age range was 49 – 89 months (mean = 67.67),
with 5 males and 7 females, and a media experience range of 2.29 – 4 (mean =
3.05). In the complex condition (N = 14) the age range was 50 – 94 months (mean
= 67.43), with 7 males and 7 females, and a media experience range of 2.14 –
4.75 (mean = 3.21). Independent means T-Tests showed no statistically
significant differences in age or media experience between the groups, suggesting
that they were sufficiently balanced.

Instruments
Picture book. The study used an original wordless picture book consisting
of 19 illustrations, including one double spread. The story was simple: a mouse
wanders from its hole, but encounters a fox who chases it back to its den. The fox
steals a piece of cheese from a nearby house and places it near the base of a tree,
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then hides. Lured by the cheese, the mouse comes back into the open. The fox
leaps from behind the tree and chases the mouse, which runs through a hole in the
wall of the house. Unable to fit in the hole or stop itself, the fox crashes into the
wall, and the mouse sneaks away to feast on the cheese.
The experimental manipulation rested in the book's two forms: a) black
and white illustrations with minimal background (simple condition) and b) color
illustrations with elaborate background (complex condition). The simple
condition used line drawings made with black marker, illustrating only the central
characters and necessary objects for contextualization (e.g. a tree behind which
the fox hides). The complex condition was created by elaborating on the same
black line drawings with ink and colored pencil, adding color and detailed
background (e.g., grass, insects and wildflowers in addition to the original lone
tree). Characters and objects common to both conditions were identical in size,
shape and orientation (Figure 1).
Figure 1
Sample illustrations from picture book
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Both versions were printed in 12-inch x 12-inch hard-cover format via Lulu.com.
There were no cover illustrations, but the books included minimal front matter,
aiming to evoke an authentic book-handling experience for children.
The book was comparable in length to those used by Paris and Paris
(2003) and—as judged by this author—fit the criteria outlined by van
Kraayenoord and Paris (1996) for narrative retellings (on which the 2003
instrument was based):

Books or pictures should be selected that allow children to bring
what they know to the story, to understand the characters and their
actions, to infer emotions from depicted behavior, to use the setting
to bring what they know to the story, to use the well-defined
sequence and story line so that relationships between objects and
characters can be described, to permit the making of inferences, to
develop expectations and seek confirmation of them, and to
encourage the expression of the book's theme or message. (p. 54).

The story focused on animal characters, as Bornens (1990) noted that animal
characters avoid social or ethnic biases. Furthermore, the chase narrative
represented a scenario that was likely familiar through other forms of media or
play, thereby facilitating children's ability to independently construct a narrative
based on the pictures.

36

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Media experience survey. A Media Experience Survey was attached to
recruitment letters and consent forms for families. Parents of participating
children completed the survey, which described each child's home experience
with shared and independent picture book reading, as well as experience with
other visual media that may influence developing visual literacy (Appendix G;
Adapted from Torppa et al., 2007). Experience is correlated with vocabulary, as
well as with narrative comprehension ability (Wolf, 2008). Thus, children's
experience was used to balance the groups and to control for individuals' preexisting comprehension skill.
Child behavior questionnaire. Seven questions from the Child Behavior
Questionnaire (Appendix H; adapted from Rothbart, 1996; Urry, personal
communication, November 22, 2013) were included in recruitment letters to
families, who returned the questionnaire with consent forms and media
experience surveys. The seven items were selected based on presumed relation to
elements of the procedure (e.g. children's wariness around strangers, or to what
extent they look at picture books for a long time by themselves). The questions
measured surgency, negative affect, and effortful control as components of child
temperament. While temperament was not used as a factor in balancing the
groups, independent means T-tests revealed no statistically significant differences
in any aspect of temperament. Scores were later used in analysis in relation to
comprehension.
Teachers' ratings of students' reading. Adapted from van Kraayenoord
and Paris (1996; Appendix F), the ratings asked teachers to assess children's
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comprehension ability, print awareness, effort in reading, self-confidence,
interests and experiences, and storytelling skill. Initially, the ratings were intended
to contribute to a literacy profile for each child by which the groups would be
balanced. However, of the 26 children in the sample, only 15 teachers' ratings
were completed, and many were returned after data collection was planned to
begin. Thus, the instrument was not used in balancing the groups as initially
planned. However, results from the ratings that were returned were used in
analysis.
Narrative comprehension (NC) task picture walk assessment. Adapted
from Paris and Paris (2003), this assessment used an observational scoring sheet
to measure children's reading behaviors while independently viewing a wordless
picture book (Appendix A). For a discussion of validity, see Paris and Paris
(2003). In the assessment the child is instructed to look through the book freely,
and invited to say whatever they think about it. This open-ended format allows for
both observations of non-verbal behaviors that indicate meaning-making (such as
turning back to a previous page to monitor comprehension), as well as highlight
points of the narrative that are assumed to be “striking” to the child through
spontaneous utterances. This portion of the procedure explored five aspects of
children's comprehension: 1) print awareness and book handling skills; 2)
engagement in the book, 3) spontaneous comments about individual pictures, 4)
spontaneous comments about narrative, and 5) use of comprehension strategies in
viewing. The method sheds light on how children make meaning during the
process of viewing a visual narrative for the first time.
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NC task prompted comprehension assessment. Adapted from Paris and
Paris (2003), the questions probe for understanding of both explicit and implicit
aspects of the narrative. Most refer to particular illustrations and prompt specific
types of interpretation/inferencing (e.g. “What are the characters feeling in this
picture?”) (See script for all questions, and Appendix C for scoring sheet). By
asking all children the same questions, this task served to help measure specific
areas of comprehension across all children in the sample. The questions also
provide a common basis on which to compare meaning made in the two
conditions.
Literal narrative event coding sheet. A literal written narrative of the
picture book was created, describing the events in each picture objectively and
plainly (Appendix D). This mimics the procedure by Tompkins et al. (2013). By
representing the visual narrative in a literal linguistic “translation,” the sheet
served as a standardized basis from which to score children's narrative retellings.
Furthermore, it allowed a similar base from which to identify inferences, as any
departure from the content directly presented in the picture (and represented in the
literal narrative) can be considered an inference.
Narrative inferences coding sheet. Spontaneous inferences made in the
picture walk phase and in children's narrative retellings were coded according to
the categories outlined by Tompkins et al., 2013 (Appendix E). These included
goal, action, character state, character activity, object, causal, dialogue, character
emotions and place inferences.
Four-point scales. Children's emotional responses to the book were
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measured using three four-point scales: happy, sad and scared (Appendix I; H.
Urry, personal communication, November 22, 2013).

Procedure
The procedure took place in a small room near the child's classroom in
each school. The child was seated at a table, empty except for a voice recorder.
After receiving assent to use the voice and video recorders to “remember” what
was said and done, the experimenter handed the appropriate book to the child,
randomly varying its orientation. To introduce the picture walk phase of the
procedure, the experimenter instructed the child to look though the book
independently, but encouraged him to say aloud what he thought about the book.
Next, the experimenter removed the book from the table, and asked the
child to retell the story in words as a “present” for the person picking them up
from school. The experimenter wrote the child's retelling on blank sheet of
8”x11” printer paper. The purpose of this pretend scenario was to develop a
foundation of assumed ignorance for the child's generated narrative. Schneider
(2005) reviewed how children provided more detail in narrative retellings to a
“naive listener” than to a researcher who they knew was familiar with the story.
Paris and Paris (2003) found that word count in narrative retelling was
significantly correlated with overall comprehension. Thus, in order to best assess
retell in relation to comprehension, it was deemed useful to create a scenario in
which a child was apt to generate as much of the narrative (i.e. as many words) as
they were able. When children did not initiate their own story, they were given a
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prompt such as “do you remember how it starts?” or “who were the characters in
the story? What did they do?” When the latter question was used as a prompt, it
was also counted as the comprehension question about characters, and not
repeated in the following interview. When the child finished his retelling, they
were asked if there was “anything else” before moving onto the next phase.
After the retelling, the experimenter followed the prompted
comprehension questions model outlined by Paris and Paris (2003), with
questions and page referents adapted to the book in this study. Five “explicit”
questions were asked about story events, as well as six “implicit” questions that
encouraged inferences about causal relationships, characters' emotions and
dialogue, predictions for events beyond the narrative, and general theme. The
questions were asked as a semi-structured interview, allowing for rephrasing
when a child did not understand the initial question, or further prompting when
the child's answer was unclear. The script and comprehensions questions are
provided in Appendix B.
After the interview, children were asked how they felt about the book, if
they liked it, and why. They were then presented with three emotions scales:
happy, sad and scared presented in random order. For each scale, they were asked
to identify something that made them feel the corresponding emotion, and to
indicate a level from “not X at all” to “very X” based on iconic cartoon facial
expressions. After confirming that they understood the use of the scale, they were
asked to indicate the appropriate face for how the book made them feel for each
of the three emotions.
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Finally, children were offered the paper on which their retelling had been
transcribed and asked if they wished to illustrate it. A small bin of colored pencils
was provided if they chose to do so. Otherwise, the procedure was finished and
the experimenter returned to the classroom with the child. The procedure time
ranged from 15 to 25 minutes.
Analysis
Total Comprehension scores were coded using interview transcripts and
video where needed. Picture walk (PW) elements were scored with 0, 1 or 2, with
2 representing higher performance. Scores of 0 represented inappropriate or no
evidence of picture walk elements; score of 1 represented single instances of
picture walk elements, and scores of 2 represented consistent success in the
element.
Narrative retellings were scored according to the literal narrative coding
sheet – children received one point for each item included in their retelling, with
the total number of items in the coding sheet being 16.
Prompted comprehension questions (PQ) were also scored on the 0, 1, 2
scale. 0 represented inappropriate answers or no response; 1 represented
responses that were appropriate based on information immediately perceivable in
referent picture, or an incomplete response when no picture was in view; and 2
represented integration of information from other pictures, or a response that
included information from multiple events when no picture was in view. To
account for missing data, children's scores were also converted to a ratio (with 1.0
as the maximum), where the sum of points received was divided by the number of
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potential points. 20 of 26 children had data for all questions, so their score was
calculated using their sum of scores divided by 22. I neglected to ask 6 children
the character dialogue question, so their scores were calculated using a maximum
of 20 points
Inferences were coded on Atlas-TI 7 only for children's PW and retelling
phases. These were considered spontaneous inferences, while the PQ scoring
already accounted for prompted inferences made during that phase. In cases
where an inference could be assigned to multiple categories, I judged which one
was the primary focus of the child. Thus, inferences were not double-coded. For
example, one child made an interesting inference about the involvement of a
shovel in the climax of the story: “I think he put the shovel on – and the shovel
banged on his head […] Yeah because he has his paw there.” This could be an
“object inference” because the child considered how the shovel itself was
involved; it could also be a “causal antecedent” inference, as the shovel explains
what preceded the fox's posture in the picture. I chose to code this as a “causal
antecedent” because the child seemed primarily interested in explaining the fox's
state. Additionally, inferences were only coded once, even if they were made
multiple times in the conversation. For example, children often and repeatedly
vocalized that the fox was trying to catch the mouse – a “goal inference.” Even
when mentioned multiple times, this was only marked as a single inference.
Total comprehension scores were calculated as a ratio (maximum of 1.0)
including the four phases of the procedure. A maximum of 48 points could be
assigned in the first three phases (10 for PW, 16 for the retell, and 22 for PQ). As
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with the PQ ratio, the ratio for subjects missing data used an adjusted maximum
for the denominator. Since there was no normalization for inferences, there was
no baseline score on which to compare, and the raw inference score was
incorporated into the calculation while still using a baseline of 48. In this way,
inferences acted as “bonus points” in calculating the ratio.
Because the central hypotheses related to narrative events compared with
character states and emotions, I evaluated the PQ items and split them into
families of emotion/state-related questions and event-related questions. Three
questions were determined to be emotion/state-related: both instances of asking
what the characters were feeling, and prompting children to attribute dialogue to
characters. I judged the latter to relate to perspective-taking, empathy, and/or
identification with a character. The remaining eight questions in the interview
were event-related. I also grouped types of inferences in this way.
Qualitative codes were developed using Atlas-TI 7 software, examining:
a) the types of information children used to justify responses to questions; and b)
the ways in which children displayed engagement with and response to the book
beyond that measured by the picture walk phase.
To determine statistically significant differences among elements of
comprehension in each condition, I performed independent means T-tests, as well
as Mann-Whitney non-parametric tests on SPSS software in an exploratory
fashion (i.e. I compared individual items, groups of items, each phase, and total
comprehension across conditions).
Correlations were calculated among event questions, event inferences,
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emotion/state questions, emotion/state inferences, total comprehension, phases of
comprehension, child justification, child response, age, temperament, media
experience, and teachers' ratings of students' reading.

Results
As expected, there were no statistically significant differences between
overall phases of the comprehension procedure or total comprehension between
the two conditions. Instead, differences between the conditions arose in key
elements within the phases. Statistically significant differences between the
groups were found only for children's answers to state/emotion-related questions,
supporting the conviction that emotion is a central factor in visual narrative
comprehension. Contrary to the initial hypothesis, children who viewed the
simple version scored higher on these questions. Additionally, the simple
condition lent itself to more spontaneous inferences (mean simple = 4.92; mean
complex = 3.57).
Children who viewed the complex version, however, scored 12% higher
on the narrative retell than those in the simple condition (mean simple = 3.17;
mean complex = 3.50). These children also demonstrated higher degrees of
responsiveness during the procedure, as evidenced by the qualitative coding.
More in depth findings are presented below, and theoretical implications are
discussed.

Comparison to original findings
I examined the extent to which my findings replicated those of Paris and
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Paris (2003) (see Table 1). My findings do not replicate theirs exactly, in spite of
their claims of reliability and generalizability to other picture books (Paris &
Paris, 2003). However, it is worth noting significant parallels, as well as some
intriguing departures, in patterns of “difficulty” of each item, as judged by the
percentage of children that received 0 points, or “ease” as judged by the
percentage that received 2 points.
Table 1
Comparison of score percentages among original study, simple condition and complex condition
0
1
2
Comprehen
sion item
PW_Bookhandling
PW_Engagement
PW_
Picture
Comments
PW_Storytelling
PW_Strategies
PQ_Characters
PQ_Setting
PQ_Initiating
PQ_Problem
PQ_Resolution
PQ_Feelings
PQ_Cause
PQ_Dialogue
PQ_Prediction
PQ_Theme

Paris
&
Paris
0.6

Simple

Complex

Paris &
Paris

Simple

Complex

Simple

Complex

46.2

Paris
&
Paris
89.9

16.7

7.7

9.5

25.0

58.3

46.2

0.6

8.3

0.0

21.5

41.7

50.0

77.8

50.0

50.0

20.3

16.7

50.0

7.0

25.0

0.0

72.8

58.3

50.0

19.0

58.3

50.0

21.5

16.7

7.1

15.8

25.0

42.9

54.0

16.7

23.1

29.7

16.7

15.4

15.8

66.7

61.5

6.3

0.0

0

20.3

25.0

21.4

73.4

75.0

78.6

32.3

41.7

23.1

22.8

33.3

46.2

44.9

25.0

30.8

10.8

16.7

14.3

62.0

41.7

42.9

27.2

41.7

42.9

11.4

8.3

0

23.4

75.0

35.7

65.2

16.7

64.3

4.4

16.7

21.4

40.5

58.3

64.3

55.1

25.0

14.3

13.9

0

17.9

44.9

29.2

39.3

41.1

70.8

42.9

12.0

16.7

7.1

15.2

50.0

57.1

72.8

33.3

35.7

8.9

10.0

40.0

56.3

10.0

30.0

34.8

80.0

30.0

25.3

25.0

14.3

37.3

33.3

57.1

37.3

41.7

28.6

38.0

16.7

14.3

24.7

50.0

64.3

37.3

33.3

21.4

Note: Because the current study contained two questions about characters’ emotions, the percentage
reported below reflects answers to both questions.
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Overall, Paris and Paris (2003) found that implicit questions were more
difficult than explicit questions, with percentage of 0 scores being 13.0% and
19.6%, respectively. In addition, children were more likely to receive 2 points on
explicit rather than implicit questions (53.2% and 44.6%, respectively). This
general trend was replicated in the complex condition, with 12% of children
receiving 0 on explicit questions, and 18% 0 on implicit questions; and 46%
receiving 2 on explicit with 34% on implicit. However, the inverse was true for
children viewing the simple condition. More children received scores of 0 on
explicit questions (17%) than implicit questions (11%), and fewer children
received 2 points on explicit questions (37%) than on implicit questions (54%).
These findings suggest that the simple condition related to children
making more meaning of implicit aspects of the book such as characters’ feelings,
dialogue and predictions, while the complex condition related to greater
comprehension of explicit and event-related aspects of the book such as setting,
and the central problem. It is possible that the lack of visual detail in the simple
condition led children to focus on implicit aspects of the text, while the more
elaborate illustrations emphasized explicit elements during viewing. The books
used in Paris and Paris (2003) contained illustrations with black and white line
drawings but also included generally high degrees of background detail. This
introduces an initial trend of higher degrees of illustration complexity relating to
greater attention to explicit narrative components.
The difference between conditions rested mainly in the knowledge of
characters' feelings. The “easiest” question in the simple condition was feelings
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(0% received 0 points, and 70.8% received 2 points). In the original study,
PQ_feelings was a moderately difficult question (13.9% received 0, and 41.1%
received 2). The complex condition more closely matches the initial finding
(17.9% received 0, 42.9% received 2).

Picture walk
Picture walk scores were essentially equal between conditions (mean
simple = 6.42; mean complex = 6.46). There were some consistent, but slight
differences among specific items in the picture walk (see Figure 2). Children in
the complex condition scored higher on storytelling comments while children in
the simple condition scored higher on picture comments and comprehension
strategies.
Figure 2
Picture walk elements across conditions
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There were small correlations between picture walk and retell (r = 0.24)
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and picture walk and prompted question scores (r = 0.23). This finding replicates
that by Paris and Paris (2003). However, there was a much stronger relation to
children's inferences (r = .67 for whole sample). This may, however, be related
through task demands as opposed to through content or cognitive activity, as both
PW and inferences measured spontaneous elements of comprehension, while the
retell and comprehension questions were prompted by the experimenter.
The relation between picture walk and inferences was also slightly
moderated by condition (see Figure 3), as the magnitude of the relationship was
greater for the simple condition than for the complex condition. These trends
suggest that the simple condition was “harder” for children to view in terms of
narrative comprehension. Children viewing this book were more likely to engage
in comprehension strategies, implying that they were perhaps less comfortable
with the way in which the narrative progressed on its own. At the same time, they
were more likely to make comments at a local (i.e. individual picture) level and
less likely to vocalize “global” (i.e. storytelling/narrative) connections, implying
that connecting the sequence of pictures into a narrative did not occur to the same
extent in the simple condition as in the complex condition.
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Figure 3
Relation between PW and inferences across conditions

Narrative retell
There was a mean difference in retell score between conditions, with a
slight advantage in the complex condition (mean simple = 3.17; mean complex =
3.50). A mean difference was also found in retell word counts (mean simple =
59.7 words; mean complex = 75.3). The trend toward more successful retell in the
complex condition parallels the difference between conditions in the storytelling
element of the picture walk. Children reading the complex condition were more
likely to spontaneously verbalize a sequence or narrative connecting the pictures.
This, like the advantage in the simple condition for emotion, is the inverse of my
hypothesis. The discussion section aims to situate these findings within visual
communications frameworks.
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Prompted comprehension
The most prominent effect of the two conditions was emotion/state-related
questions – there was a statistically significant difference between conditions in
both independent-means T-tests (t = 2.82, p< .01) and Mann-Whitney (p = .01).
Contrary to my hypothesis, however, children who viewed the simple version of
the book were more successful on character emotion/state questions (mean score
= .86) than those who viewed the complex version (mean = .59). Figure 4 shows a
plot of children’s mean percentage scores on event questions and emotion/state
questions in the two conditions. The figure also demonstrates how, on average,
children scored roughly the same on event-relation questions across conditions.
Figure 4
Comparison of event questions and emotion questions across conditions

Note: On the x-axis, “0” represents the simple condition, and “1” represents the complex
condition
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Spontaneous inferences
In general, inferencing ability proved a significant factor for
comprehension in both conditions. A dependent means T-Test revealed that
inferences were significantly related to prompted comprehension scores (p < .001;
t=5.75). Linear regression revealed that spontaneous inferences were highly
correlated with total comprehension for the whole sample (r = .89) and in each
condition (See Figure 5).
Figure 5
Relation between spontaneous inferences and total comprehension

Statistical tests did not reveal significant differences between event
inferences or emotion/state inferences - perhaps because it relied on children’s
spontaneous expression of inferences and could not be held constant among
children in the same way that scripted questions could. However, there are clear
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trends among inferences in each condition that reflect the patterns seen in other
phases of the comprehension procedure (see Figure 6).

Figure 6
Comparison of inference types across conditions
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Note: information presented as mean number of spontaneous inferences per child

Children viewing the simple version were twice as likely to make
character state inferences (mean simple = 1 per child; mean complex = 0.5), and
far more likely to make character emotion inferences (mean simple = 0.67; mean
complex = .07). Children in the simple condition were also more likely to
generate character activity inferences (mean simple = .75; mean complex = .21),
which are defined as “A character’s activities that are not part of a goal”
(Tompkins et al., 2013). This type of inference is related to an event, but it is
striking in that it is defined as being unrelated to central, or driving events in the
narrative (Tompkins et al, 2013). In other words, it does not relate to the story
sequence, or even central event structure. The abundance of this type of inference
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suggests that children viewing the simple condition did not organize the pictures
into a narrative in the same way as those in the complex condition – they were as
likely to make inferences about irrelevant events as significant ones. On the other
hand, event inferences in the complex condition focused on character goals and
actions related to the narrative as a whole, and they did not engage in inferencing
about irrelevant events. This suggests that children viewing the complex version
had a better understanding of the event structure in the book.

Age
While the relation between age and comprehension was initially a
secondary question, the ways in which age related to comprehension elements
reflected patterns found in other cross-group comparisons. The findings will be
reported here in relation to how they support differences between the two groups
in general.
Children’s total comprehension scores increased slightly with age, though
with a great deal of variation among individuals (r = .17). As shown in the plot
below, the effect of age was moderated by the illustrative condition. Increases
with age were noticeably more pronounced for children viewing the simple
condition (r = .39), while comprehension in the complex condition actually
decreased slightly, though with a weak correlation (r = -.06) (see Figure 7). The
correlation in the simple condition is perhaps related to the noted development of
inferencing ability during the preschool and primary years – in a condition in
which inferencing was a prevalent strategy for making meaning of the text, older
children who were more cognitively able to spontaneously engage in this activity
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performed better. The absence of an age effect in the complex condition suggests
that the process used to make meaning of the narrative were ones equally
accessible to younger and older children in the group, and the weak correlation
implies that individual differences may have played a more significant role in
response to this version.
Figure 7
Relation between age and total comprehension

A similar moderating effect of condition in relation to changes with age
was seen in children’s inferences between conditions. In the simple condition,
regression shows a positive relationship between the number of inferences a child
made and their age. On average a 6-year-old would make one more inference than
a 5-year-old (0.8 for every 10 months) viewing the simple book. On the other
hand, spontaneous inferences tended to be inversely related to age in the complex
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condition. On average, a 6-year-old would make roughly one less inference than a
4-year old (0.4 for every ten months) viewing the complex book (See Figure 8).
This fortifies the central role of inferences in the simple condition. At the same
time, it implies different central processes for making meaning of the complex
version of the book. Older children, who were presumably more sophisticated in
their cognition, actually moved away from inferencing as a comprehension
strategy, and instead engaged in other processes to make meaning.

Figure 8
Relation between age and inferences across conditions

Additionally, both character emotion/state inferences and event inferences tended
to increase with age in the simple condition, replicating findings by Tompkins et
al. (2013) in which spontaneous inferencing ability emerges around age 5.
However, in the complex condition both groups of inferences showed slight
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decreases with age (See Figures 9 and 10).
Figure 9
Relation between age and event inferences across conditions

Figure 10
Relation between age and emotion inferences across conditions

To better understand the relation between age and comprehension as moderated
by the condition, I also examined the most significantly different variable: state
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and emotion related questions (see Figure 11). While there was a powerful
positive relation between age and performance on these questions in the complex
condition (r = 0.50), there was little relation in the simple condition (r = -0.13).
This is striking in part because understanding a character’s emotion or state is
inherently an inference. One might expect, then, that age would be significant in
both conditions. However, it seems that the simple illustrations not only related to
more spontaneous inferencing in general, but also made prompted inferences
more accessible to younger children.
Figure 11
Relation between age and emotion questions across conditions

Emergent patterns
The comprehension instruments revealed differing processes at the base of
comprehending the simple versus the complex version. Inferencing was clearly a
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significant factor in the simple condition. Qualitative analysis of the emergent
codes related to children's responses and justifications revealed possible
components of meaning making in the complex condition.
Child responses. Because visual communications theories often discuss
the viewer’s response to an image as one component of the meaning-making
process, a more comprehensive method of measuring children’s response was
developed. The picture walk instrument gave children a maximum score of 2 to
value their engagement if two or more instances of behaviors were observed that
indicated interest, effort or affect. This created a kind of ceiling effect, in which
children who displayed more than 2 such behaviors were scored equal to those
who displayed only 2. In the PW phase, the measure of engagement indicated
possible differences between conditions – while half of the children in each
condition received maximum scores of 2, 8.3% of children in the simple condition
received a score of 0, while none did in the complex condition.
In transcribing children’s interviews, changes in tone of voice, instances
of laughter or gasps, and motions were also included. From these documents, I
developed codes related to children’s behavioral response to the book: 1) a change
in affect, marked often by laughter, energy level, volume or tone of voice, 2)
identification with a character, indicated by adopting a character’s perspective
through imitation or empathy, 3) aesthetic commentary, or spontaneous
vocalizations evaluating the pictures, and 4) other evaluative comments, such as
making judgments about the story (see Appendix J). Noting when a child's affect
changed during reading, for example, related to aspects of interpersonal meaning
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of the narrative and allowed for examination beyond traditional event structure
comprehension. The bar graph below (Figure 12) shows occurrences of child
response behaviors between the two conditions.

Figure 12
Children’s responses across conditions
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Means per child also reflected differences between conditions, with
children in the complex condition exhibiting more changes in affect, identification
with character, and evaluative comments than those in the simple condition. For
1) affect change, mean simple = .75, mean complex = 1.23; for 2) identification
with character, mean simple = 2.0, mean complex = 2.0; for 3) aesthetic
comments, mean simple = .42, mean complex = .64; and for 4) evaluative
comments, mean simple = .33, mean complex = .57. In addition to these raw
differences between the conditions, when lumped into a single variable, child
response behaviors strongly predicted total comprehension in the complex
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condition (r = .83) but not in the simple condition (r = .16) (see Figure 13). This
finding suggests that emotional and evaluative responses to the book may have
been a significant part of the meaning making process for children only in the
complex group.
Figure 13
Relation between child response and comprehension across conditions

Child justification. Following their responses to the questions about
setting and characters’ feelings, children were asked to justify their responses
using simple “w” questions (e.g. “why do you think that?” or “what makes you
think that?”). Children were also asked to justify their own reported feeling about
the book, asked at the end of the procedure. Most children were able to justify
their answers, with 89 instances and similar means between the conditions (simple
= 3.5; complex = 3.36). After examining children’s responses, it became clear that
there were distinct types of information that children used to support their answers
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to questions: 1) background knowledge, or previously learned information applied
to the book; 2) story knowledge, or references to the plot, events, or elements of
the story not visible on the page; 3) general comments about the text, or the page
in view (e.g. “Because the fox looks like it wants to eat the mouse.”); and 4)
details, or particular elements of the text in view (e.g. “Cuz, like his tongue is out
and his eyebrows”) (see Appendix J).
Mean differences in children’s justifications were found between
conditions (Figure 14).
Figure 14
Justifications across conditions
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Children viewing the simple version were more likely to justify their answers
(particularly to the setting question) using background knowledge (mean simple =
.50/child; mean complex = .36). Children viewing the simple version were also
more likely to justify their answers with story knowledge (mean simple = .83;
mean complex = .57), while they were less likely to make general references to
the text (mean simple = .92; mean complex = 1.21). Both groups were equally
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likely to reference text details to justify their responses.
There were intriguing patterns in the types of knowledge used in response
to particular questions. Of 11 instances of background knowledge, 9 occurred in
response to the setting question, 1 in response to the first feelings question (or
mid-range shot), none in response to the second feelings question (or close-up),
and 1 in response to the child’s feeling about the book. Furthermore, children
were more likely to use general text information, such as characters’ posture or
actions to justify their answers when viewing the mid-range shot, but more likely
to use details of the text, such as characters’ mouths, tongues or eyebrows to
justify answers when viewing the close-range shot. This small finding suggests
that a child’s thought process is affected not only by the type of question asked,
but also by the visual information immediately presented (i.e. the graphic
structures on the visual surface).
Table 2
Justification for target questions
Type of
justification

Setting

Mid-range

Close-up

Child feeling

Totals

Background
Knowledge

9

1

0

1

11

Story Knowledge

1

7

7

3

18

Text General

1

16

7

4

28

Text Detail

8

5

19

0

32

Note: Only eight children justified their own feeling about the book, so trends were not
examined.
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Temperament
The relation between temperament and comprehension further supported
the significance of children's responses in the complex condition. There were
notable differences between conditions in the extent to which temperament
predicted total comprehension, with it being a more powerful predictor for
children who viewed the complex version of the book (surgency complex, r = .31;
negative affect complex, r = .24; effortful control complex, r = .40). In the simple
condition, all subsets of temperament showed correlations with total
comprehension of less than 0.1. Interestingly, the subsets all showed similar
relations to comprehension, suggesting that, when viewing the complex version of
the book, children with a greater tendency toward heightened emotional response
– in any capacity – performed better. Since child response appeared to be a
comprehension strategy in this condition, it is not surprising that children with
naturally responsive temperaments would demonstrate higher comprehension.
Theoretical implications of these central findings will be discussed below,
but I first wish to report findings regarding secondary research questions.

Secondary Research Questions
Mid-shot versus close-up. In both conditions, children tended to score
slightly higher on the character feelings questions referencing the close-up of
characters' faces. Additionally, children were more likely to imitate characters'
faces and posture, and more likely to exhibit a change in affect or tone of voice
when viewing the close-up versus the mid-range shot. These spontaneous
behaviors represented a kind of empathy, or identification with the characters
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when viewing them in close-up, supporting claims by theorists (e.g. Nodelman,
1988). In this case, the emotional engagement also seems to translate to
comprehension, as the close-up structure related to higher scores on the emotion
question. One confound, however, is the consistent order in which the questions
were asked. It could be that the first feelings question primed children to respond
more appropriately to the second. In addition, the structured build-up of the
narrative itself may be partially responsible for increases in children's engagement
with the close-up, which comes later in the story.
Problem of unicity. In analysis, children’s understanding of the unicity of
character was based on their response to the PQ problem question, which referred
to the two-page spread with multiple representations of each character. If the child
described the problem as one animal chasing another, I judged that they had built
an understanding of unicity. Two children in the simple condition (ages 49 and 76
months) and one child in the complex condition (age 50 months) did not meet
these criteria. Two of these were the youngest children in the sample. The older
child who did not achieve unicity is an interesting case: she scored high on all
phases of the comprehension procedure, including having the highest inferences
score.
It is worth noting, however, that the question by which unicity was marked
occurred relatively late in the procedure – children had already become familiar
with the book through the PW phase, already constructed a cohesive narrative in
the retell phase, and already answered questions asking them to identify the
characters and describe some events. All of these elements also provided
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opportunities for them to construct the idea that there was only one fox and one
mouse. Examining specific cases reveals how children appear to build the
structure of unicity while viewing or discussing the book, as well as how lack of
this structure leads to deficiencies in other aspects of comprehension.
In the PW phase, one child (who later did not display a concept of unicity)
spontaneously commented on the multiple representations of the characters on the
double-spread (S = subject, R = researcher):
S – All of them want chee-eese.
R – they all want cheese?
S – Yeah, this one, this one and this one. This one and this one want
cheese [points to each representation of character]
This simple hiccup led to underperforming on other aspects of the comprehension
measure. In her retell, she narrated:
S – Mmm, and uh, they find a-nother fox!
S – Um...Uh, and...they all want cheese. [giggles]
S – mmm...and they finded another fox. Cuz, I saw three foxes in a
picture.
Additionally, her response to the prompted character question was scored lower
because she had encoded this error onto her whole conception of the story. While
she remembered the characters with intriguing detail - “three foxes and two
mouse” - the specificity was misguided.
Another child used an effective comprehension strategy (asking questions
to improve understanding) during the picture walk phase:
S – Is this three mouses or is this the same mouse or is this three foxes or
is this the same fox?
R – you know, that's a good question because they're drawn three times
each. What do you think; were there three foxes in the story? Or do you
think it's the same fox three times?
S – I think it's the same fox.
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This type of interaction was common among children, suggesting that they
constructed the concept of unicity “online” while interacting with the book. One
child was highly aware of the problem itself:
S – It looks like there's a whole bunch of doggies but its a whole bunch of
times what he did. So he's walking this way, walked more, and more, and
he – there's the rat, and then the rat went farther and farther. And now
[pointing to bottom] he's just behind! [voice gets higher].”
While most children had developed an understanding that it was a single character
represented multiple times by the time the unicity question was asked, it is clear
from these few cases that they were also working to arrive at that conclusion
throughout the reading.
Iconic representation. Every child in the sample immediately identified
the iconic cheese figure as “cheese.” It is unlikely that every child had real
experience with a large wedge of Swiss cheese, so we can infer that many – if not
all – of them learned this convention through previous experience with visual
media. This finding suggests that children begin to encode such conventions at an
early age, and also that they do not necessarily need to be able to associate
mediated images to real-life contexts in order to learn them – they can develop
visual communication skills through experience with visual communication.
Emotion scales. All children were able to respond appropriately to the
scales of happy, scared and sad in response to the book. They selected faces that
correspond to scaled scores of 1, 2, 3, and 4. Children in both conditions rated the
book as happier than either of the other emotions, with a slight difference between
conditions (mean simple = 2.58 – between “a little bit happy” and “happy”; mean
complex = 2.78). A greater mean difference was found in children’s rating of how
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scary the book was, with children in the simple condition labeling the book as
scarier than those in the complex condition (mean simple = 1.4 – between “not
scary at all” and “a little bit scary”; mean complex = 1.07). Sad ratings were
nearly equivalent (mean simple = 1.25; mean complex = 1.21). Thus there is a
slight trend toward the complex illustrations being more associated with positive
emotions, and the simple condition being associated with negative emotions. It is
possible that children’s increased understanding of the characters’ negative
emotions (e.g. the scared mouse) in the simple condition related to a more
negative impression of the book as a whole, while children’s more active
engagement in viewing the complex version related to a more positive experience
in general.
Reading Ability. Teachers returned surveys for 14 of the children in the
sample. For this subset of data, teachers’ ratings of students reading were
positively correlated with retell (r = .58) and prompted comprehension questions
(r = .55). To a lesser degree, it was related to total comprehension (r = .32), and
actually negatively related to picture walk score (r = -.29). The extent to which
media experience predicted reading skills was low (r = .13). Within this small
sample, children’s reading abilities were balanced (N-simple = 8; N-complex = 6;
Mean simple = 3.71; Mean complex = 3.75). However, there is a possibility that
the two groups may have been imbalanced according to reading ability, which
was not considered in dividing them. Given the strong relation between reading
ability and two phases of the procedure, and the weak correlation between reading
ability and media experience (the major variable used to balance the groups) this
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could act as a confounding variable in final analysis.

General Discussion
Visual communication is becoming ever more prevalent in children’s daily
experiences and educational environments. Therefore, it is necessary that we build
a body of empirical research that explores how they make sense of visual media –
in its wide variety and challenging ambiguity. Visual grammar frameworks
explain how a visual surface intends meaning through explicit content and
implicit narrative and graphic structures. However, there has been no direct study
of how children fulfill the other side of this communication – how they make
meaning of such structures.
This study aimed to begin to fill this void in the literature by exploring
how manipulating graphic structures affected children’s comprehension of a
visual narrative. Two balanced groups of children viewed a wordless picture book
identical in all aspects except for color and background detail. Trends in each of
the groups revealed statistically significant differences in children’s scores on
character state/emotion-related questions. Additionally, children who viewed the
simple version of the book engaged in more spontaneous inferences, while those
who viewed the complex version exhibited more emotional and behavioral
response during the viewing experience. Because the comprehension procedure
directly measured only aspects of the narrative that did not change, any
differences between the groups were inferred to be a result of implicit meaningmaking processes influenced by the change in background detail and color.
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Contrary to the initial hypothesis, children who viewed the simple
condition performed better on emotion/state-related questions, and they made far
more emotion/state-related inferences. However, I hesitate to use this finding as
evidence to disprove visual communications theories that argue for color and
background detail as emotion-related structures. On the contrary, I argue that the
disparity lies not in the theory, but in my initial interpretation of how the
theoretical nature of the structures would manifest in comprehension. The
findings reported here support alternate interpretations of the theory.
Revisiting a previously cited claim by Painter et al. (2013) in relation to
the simple condition, “the strongest effect of removing the setting in picture book
stories is one of highlighting behaviour and/or affect of the character” (p. 104). I
wrote, “Without background context, the characters necessarily become the focus
of the story” (Johnson, p. 27). This remains true, though the way it relates to the
comprehension phases is quite different than I had expected. Painter et al. (2013)
suggest that removing the setting also highlights characters' affect, and it is
perhaps this emphasis that related to children's better understanding of characters'
emotions. At the same time, if behavior is spotlighted, it is also true that behavior
is intrinsically tied to character emotion (Gygax et al, 2007).
In relation to the complex condition, Painter et al. (2013) claim that color
is particularly integrated into interpersonal meaning, relating to a viewer's
emotional involvement with an image. While I inferred that this would, in turn,
lead to a greater understanding of characters' emotions, the inverse was again
found to be true. However, the increase in child response in the complex
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condition, as well as the correlations between total comprehension, response and
temperament support the claims that color relates to emotional engagement.
With the findings presented here, we may form a kind of “profile” for
ways in which the simple and complex illustration styles related to different
comprehension elements, as well as comprehension strategies. The simple version
related to a more “local” cohesion (Gygax et al., 2007), in which children
constructed meaning about the central figures on single pages (i.e. characters).
Children were more likely to make spontaneous comments about individual
pictures in the picture walk phase, and the most common event-related inference
in this condition (activity inference) was unrelated to “global” goals of the
characters integrated with other pages. The lack of detail and the minimal level of
communication (i.e. minimal graphic structures) led children to make more
spontaneous inferences, particularity in regard to character emotions, and to
incorporate more background knowledge (occasionally to a fault). These highly
cognitive and highly generative activities perhaps increased cognitive load at the
local level, and made it more difficult to connect the pictures into a narrative.
Children viewing this version were less likely to integrate those comments into
storytelling vocalizations, and they included fewer elements and fewer words in
their retellings of the story.
The complex condition, on the other hand, related to a more “global”
cohesion (Gygax et al., 2007). Children performed better on elements that
required them to link individual pictures or events into a sequence, and they were
far more successful in determining the setting of the book. But they were also
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more attune to the visual surface itself. They were more likely to reference the
visual surface in justifying answers to questions, and the only type of inference
that was more common in this condition was object inference, relating to the
function and purpose of explicit details they observed in the illustrations. Children
viewing the complex illustrations also displayed more behaviors and more
understanding in relation to interpersonal meaning in the book. They were more
engaged, both according to the PW measure and in qualitative coding, and only in
the complex condition did engagement and temperament relate to comprehension.
These different profiles seem to represent two different routes toward
comprehension: 1) the simple version encouraged a top-down meaning making
process, in which children actively generated narrative information based on
inferences and background knowledge; 2) the complex version, on the other hand
encouraged them to use bottom-up emotional and behavioral responses to make
meaning of the narrative. In relation to the initial distinction made by Paris and
Paris (2003), these strategies influenced implicit and explicit aspects of narrative
comprehension, respectively.
Based on these distinct comprehension strategies, we may propose a
preliminary model of children’s meaning making processes in viewing visual
narrative. Presented with the visual surface (a physical representation, or artifact,
of meaning) children actively perceive the information and engage in both topdown and bottom-up strategies to make sense of the narrative. Top-down
strategies are more individually generative, and include the use of background
knowledge and spontaneous inferences to “fill the gaps” and contribute new

72

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

information to help make meaning of the text. Bottom-up strategies involve
reaction to and organization of the information present on the visual surface, and
include emotional response, evaluation and organizing individual pictures into a
whole narrative for a more “global” perspective. Through these strategies,
children engage in the meaning making process. The meaning made, in turn,
influences further strategies as the child reads through the narrative and monitors
their own understanding, as evidenced by the strategies and comments seen in the
picture walk phase. The comprehension procedure represents another artifact that
represents meaning – this time generated by the viewer (See Figure 15).
Figure 15
Model of meaning making processes in visual narrative comprehension

Note: Artifacts of meaning are presented in black font, while internal processes are in red.
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I propose that this process is similar for all children. However, in this
study the distinct illustrative conditions mapped onto the process in different
ways. Children who viewed the simple condition engaged in more top-down
meaning-making strategies, while those who viewed the complex condition
engaged in more bottom-up processes. Because the vast majority of visual
information (e.g. event sequence, character shape and action, line, angle, shot
distance) was consistent across the two versions of the book, there was also a
great deal of overlap in terms of how children made meaning of the narrative.
This is perhaps why only a few elements of comprehension differed between the
two groups. Both routes involve active meaning making: the first necessitates
creating information at a local level in order to construct the narrative; the second
involves interpreting communication via a response system, organizing
information in a meaningful sequence.
The Structure Building Framework of reading comprehension
(Gernsbacher et al., 1998) may explain some of these differences found between
conditions. The authors write: “the goal of reading comprehension is to build
coherent mental representations or structures” (p. 295). The framework has three
parts: 1) readers lay foundations for their mental structures; 2) readers develop
mental structures by mapping new information onto previous information; 3)
when the information is less coherent or not related, they shift and build a new
substructure. Thus, it “does not distinguish between the type of knowledge that
readers have acquired about language and the type of knowledge that readers have

74

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

acquired about the real world that language describes. The crucial issue is that
information – knowledge of various sorts – is activated during comprehension”
(Gernsbacher et al., 1998, p. 297). Other scholars who examine inferencing during
reading agree; according to Gygax et al (2007) when reading we create mental
representations of the text, but cannot compute all aspects. We therefore create
incomplete mental models of the narrative that include elements of text and
elements inferred from the text. The “incompleteness” is essential. If children's
models of the narrative were complete, there would be no differences between the
conditions, as none of the elements directly assessed in the procedure differed
between the two books. Instead, patterned differences arose because the models
were constructed through different processes.
While Gygax et al (2007) and Gernsbacher et al (1998) argue for this
process during textual reading comprehension, it is clear form the present study
that a similar active perceptual process must occur during visual narrative
experiences. On a basic level, in the two conditions the visual data – the
“foundations for mental structures” are quite different. The subsequent processes
of mapping this information is affected in turn – reflected in differences in
spontaneous behaviors, child response, and inferences. In this way, neither the
visual surface nor the individual graphic structures are direct pathways to specific
meaning, but rather prompts for different kinds and combinations of knowledge
activation and meaning-making strategies.
Both the similarities and the differences among the groups suggest that
children are capable of engaging in a range of strategies – both unconscious and
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overt – to make meaning of a text. However, the strategies they use adapt to the
visual surface itself. This finding has significant implications for practice and
assessment. As we have grown to accept a broader definition of narrative
comprehension – one that includes inferences, emotional response and evaluative
comments – teachers may also determine specific learning goals among these
components. For example, a teacher could present children with a visual narrative
consisting of simple illustrations in order to exercise children’s natural tendency
to make inferences in response to minimal information. On the other hand, a
teacher may choose a richly detailed book in order to encourage children to
identify with the characters, organize events into a whole narrative, or make
qualitative judgments about the book itself.
Similarly, assessments that involve visual perception should take style into
account. For example, the Illinois Test of Psycholinguistic Ability (ITPA) (Kirk,
McCarthy, & Kirk, 1968) uses visual sequential memory to assess children’s
cognition. The findings in this study suggest that children demonstrate a greater
capacity for sequential organization and memory when viewing the complex
condition. The model proposed above suggests that this is due to the unconscious
strategies that children use to make meaning of the pictures themselves, where the
richly detailed and colorful pictures lent themselves to a more global sense of the
narrative. Thus, a test using simple illustrations may not accurately measure
children’s “true” capacity for such a skill. Similarly, pictures with many details
(i.e. lots of existing information) may not be a valid measure for children's
inferencing ability.
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Such a focus on how the material in an assessment or a task affects results
is not new to social sciences research in general. A great deal of focus has been
placed on such contextual factors in response to older constructs. For example,
Markman (1979) challenged Piaget's finding that children did not conserve
number until around age 7. Instead of using class labels (e.g. “blocks”) to refer to
groups of objects, she used collection labels (e.g. “pile”), suggesting that this
would shift children's focus to the group as opposed to individual parts. Indeed,
with this simple linguistic tweak, 4- and 5-year-olds were able to conserve
number. Visually, Prather and Bacon (1986) demonstrated that the complexity of
an image greatly affected the extent to which young children could engage in
part-whole reasoning. While Elkind and his colleagues (1964) guided the field
with their finding that children understood part-whole relations at 8 or 9 years of
age, Prather and Bacon (1986) found that even 4-year-olds could engage in such
reasoning when the materials were presented in a different way. Experiments such
as these demonstrate that the style and presentation of materials greatly affect
children's cognition. The current study suggests that the same is true when
considering visual narrative comprehension, though perhaps through more
ambiguous and complex processes.

Conclusion
While this study used a familiar procedure, it was original in its
manipulation of graphic structures to determine how visual form influenced
children's comprehension. By assessing comprehension in a comprehensive
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manner, and analyzing multiple processes that comprise a broad view of meaning,
this study offers a unique contribution to our understanding of children's visual
narrative comprehension. Furthermore, differences in comprehension between the
differing graphic structures provided empirical evidence suggesting children's
sensitivity to formal “codes” used in visual communication, underscoring the
viewer's active role in the meaning-making process.
Limitations to this study include the reliability of the experimenter's use of
the comprehension instrument, concerns about which may arise from the many
departures from original findings found in the replication analysis. First, I was not
trained in scoring the picture walk or prompted comprehension phases. While the
authors designed the instrument to be distributed to other researchers as well as
informally to teachers for assessment, the brief explanations of the various scores
may have been insufficient for me to judge children's responses along the same
lines as the creators of the instrument. Second, the original findings reflect scores
from children between the ages of 5 and 8 years; the sample in this study contains
4- to 7-year-old children. Thus, my analysis compared data from slightly different
age groups. Third, some of the differences could be due to the nature of the book
itself – in some cases, answers in the simple and complex conditions are
consistent with each other, but inconsistent with Paris and Paris (2003). The
selection of an “appropriate” book is clearly a subjective one, and my judgment
may be quite different from theirs. These issues, however, were likely more
significant in reporting how the current findings replicate those in Paris and Paris
(2003), and less of a confound in the primary focus – the difference in
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comprehension between the two conditions, both of which were judged and
scored by the primary investigator. Of course, because I was the only one to work
with the current data, there will be questions of reliability in future investigations
by me, or by other researchers.
A limitation of the temperament measure in this study rests in the vast
pairing down of elements from the abridged child behavior questionnaire
(Rothbart, 1996). Parents were only asked to answer 7 items, as opposed to the
original 36 in the instrument. It must be noted that the assessments of surgency,
negative affect, and effortful control are possibly based on inadequate
information, and therefore do not reflect the child’s temperament with the same
reliability and validity accomplished by the published instrument.
Future research may seek out ways to control these confounds by
attempting to replicate findings by Paris and Paris (2003) using one of the original
books, as well as testing inter-rater reliability with a second researcher. Given the
reported relation between temperament and comprehension as a marker for
differences between the conditions, future work should also closely examine this
connection, with a more complete instrument to measure temperament, and
specific research questions about the possible interactions among components of
comprehension and subsets of temperament.
Finally, this study combined background detail and color – two separate
graphic structures – into one experimental manipulation. This was done to create
highly salient differences between conditions, making comprehension differences
more likely, but also somewhat confounded. While limiting, the “obviousness” of
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the differences was also necessitated by the exploratory nature of this study. The
findings of differences in comprehension in response to varying graphic structures
supports visual communications theories and justifies future research examining
individual structures and their role in the meaning making process. Are children
more engaged in the visual surface due to color, detail, or the combination of the
two? Which specific components of each of these general structures (i.e. which
details, or which hues or shades of color) work to activate the distinct knowledge
systems as argued in this paper? In what ways do other graphic structures
influence the meaning-making process?
It is clear that the form a visual surface takes affects the type of
experience the viewer has with it, and the type of thinking the viewer uses to
create meaning and indicate comprehension. The exploratory findings reported in
this paper help justify claims that visual communication operates through
unconscious, constructive use of a meaningful symbol systems analogous to
language, with graphic structures providing tone, emphasis, and sometimes
symbolic meaning for viewers. However, the absence of such structure in
minimalist representations also encourages active meaning making, but through a
different route. This also has interesting theoretical implications, as – at least for
young children – the visual “codes” do not seem to directly convey specific
meanings, but rather encourage specific types of thinking in the meaning-making
process.
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Appendix A
NC Task Picture Walk Scoring
NC TASK PICTURE WALK
Child:____________________________ Age: _______ Condition:
Complex_____Simple_____
Picture Walk element

Score description

1. Book-handling skills
Incorrectly handles book and makes
Orients book correctly, has sense of appropriate more than two viewing errors
viewing speed and order (viewing errors may
include skipping pages or speeding through
pages)
Makes one to two viewing errors (i.e.,
skips pages)
Handles book appropriately and makes
no viewing errors
2. Engagement
Displays off-task behavior or negative
Behavioral and emotional involvement during
comments
Picture Walk, as judged by attention, interest in
book, affect, and effort
Displays quiet, sustained behavior

Shows several examples of attention,
affect, interest, or effort (e.g.,
spontaneous comments)
3. Picture comments
Discrete comments about a picture, which can Makes no picture comments
include describing objects, characters,
emotions, actions, and opinions as well as
character vocalizations
Makes one picture comment or
verbalization

Score

0

1

2

0

1

2

0

1

2
Makes two or more comments or verbalizations about specific pictures

4. Storytelling comments

Makes no storytelling comments

Makes comments that go across pictures and
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demonstrate an understanding that the pictures
tell a coherent story—can include narration,
Through narration or dialogue, connects story
dialogue, using book language events and
presents a coherent story line and storytelling
voice
5. Comprehension Strategies
Displays vocalizations or behaviors that show
attempts at comprehension such as selfcorrections, looking back and ahead in book,
asking questions for understanding, making
predictions about story.

Provides storytelling elements, but not
consistently

1

Through narration or dialogue, connects 2
story events and presents a coherent
story line
Demonstrates no comprehension
strategies

0

Exhibits one instance of comprehension 1
strategies
Demonstrates comprehension strategies at2
least two or more times
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Appendix B
Script
In location of task, video camera set up to record child’s actions, tape recorder
and book already on table, with chair in front of book (for child), and one around
the corner of the table (for researcher). The researcher will also have access to
blank paper and a pen or pencil, as well as some colored pencils.

Come sit. This chair is just for you (points to child's chair).
When child is seated, point to video camera
Do you know what that is? It's a video camera. I wanted to remember what we do,
so I'm going to turn this on and make a video. Is that okay?...
Sits in chair around corner from child, and points to audio recorder
I also wanted to remember what we say, so I'll turn on this recorder too,
alright?...Great.

NC TASK PICTURE WALK
First, we're going to look through this book together, and as we go through it I
want you to tell me whatever you are thinking about the pictures or the story.
Child reads book while researcher is silent. Any spontaneous utterances are met
with neutral feedback: e.g., Interesting; That's a great observation; Ohhh).

NC TASK PICTURE BOOK RETELL
When child gives an indication that s/he is finished. Researcher holds book and
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closes it if open
Are you all done?...Okay. Let's play a little game now. Do you know who's
picking you up from school today?...
Great. Well, we're going to make a present for _____. Do they like presents?...
I thought so. Our present is going to be a version of this story. The one you just
read. But we're going to tell the story in words this time instead of pictures. You
tell me the words, and I'll write them down. Then you can give the story to _____
when they pick you up today.
Show child blank paper and pen/pencil
Okay, I'm ready to write. Go ahead and tell the story.
Write down child's words. Recorder will get all of them, so transcription can be
given away
Okay! Can you think of anything else?...
One thing I noticed is that the picture story doesn't have a title. What would you
title the story?...
That's a great title.
Okay, I have some questions that might help us think some more.
NC TASK PROMPTED COMPREHENSION QUESTIONS
Explicit Questions
1. [Book closed, characters]
Who are the characters in this story?
2. [Book closed, setting]
Where does this story happen?
3. [pp. 2-3, initiating event: fox sees mouse]
Tell me what happens at this point in the story. Why is this an important part
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of the story?
4. [pp. 14-15, problem: fox chases mouse]
If you telling someone this story, what would you say is going on now? Why
did this happen?
5. [p. 18, outcome resolution: fox hits wall]
What happened here? Why does this happen?
Implicit Questions
1. [p. 5, feelings: first confrontation]
Tell me what the characters are feeling in this picture. Why do you think so?
2. [p. 7, causal inference: fox gets cheese]
What is the fox doing here? Why is it doing that?
3. [pp.12-13, feelings: close-up confrontation]
Tell me what the characters are feeling in this picture. Why do you think so?
4. [pp.12-13, dialogue: close-up confrontation]
What do you think they would be saying here? Why would they be saying
that?
5. [p. 20, prediction: last page]
This is the last picture in the story. What do you think happens next? Why do
you think so?
I wonder, How did you feel about the story?...
Did you like it?...
FOUR-POINT SCALES RESPONSE
Now, I’d like to show you my scales.
(bring out the first paper copy of the happy scale).
This is called my HAPPY SCALE. Look – my happy scale has 4 faces (point to
each face). This face is NOT HAPPY AT ALL. So if something makes you feel
NOT HAPPY AT ALL, you can pick this face. This face is a LITTLE BIT
HAPPY, this face is HAPPY and this face is VERY HAPPY.
Now (child’s name), what is something that makes you happy? (wait a few
minutes and then help child if necessary)
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Great! So (mention what child said), does that make you not happy at all, a little
bit happy, happy or very happy? (wait for child’s response)
That’s perfect! Now, how did the picture book make you feel?
Happy - - Not happy at all, a little bit happy, happy or VERY happy?
OK! Now, let me show you my next scale! This is called my SAD SCALE. Look
– my sad scale has 4 faces too (point to each face). This face is NOT SAD AT
ALL. So if something makes you feel NOT SAD AT ALL, you can pick this
face. This face is a LITTLE BIT SAD, this face is SAD and this face is VERY
SAD.
Now, how did the picture book make you feel?
Sad - - Not sad at all, a little bit sad, happy or VERY sad?
OK! Now, let me show you my next scale! This is called my SCARED SCALE.
Look – my scared scale also has 4 faces (point to each face). This face is NOT
SCARED AT ALL. So if something makes you feel NOT SCARED AT ALL,
you can pick this face. This face is a LITTLE BIT SCARED, this face is
SCARED and this face is VERY SCARED.
Now, how did the picture book make you feel?
Scared - - Not scared at all, a little bit scared, happy or VERY scared?
You really thought a lot about this story! And I bet _____ will love their present. I
brought some materials to draw with. Would you like to draw a picture of the
story to go with your words?

If yes, provide child with some colored pencils and paper. Allow five minutes for
drawing. When finished, hold picture up to video camera to record child’s
illustration, then return to classroom. If child does not want to draw, return to
classroom immediately.
Let's go back to your classroom now.
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Turn off recorder and video. Give written transcript to child.
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Appendix C
NC Task Prompted Comprehension Scoring
Adapted from the rubric provided in Paris and Paris (2003, Appendix C, pp. 7475)
Rubrics for scoring the prompted comprehension questions
Explicit information
Characters
• 2 points = response indicates that characters are a mouse (alternatives: rat)
and a fox (alternatives: dog, wolf)
• 1 point = response contains one of the story's characters
• 0 points = response provides inappropriate answer (e.g. unrelated animal
named)
Setting
• 2 points = response indicates an inference about the setting given limited
information (e.g. a farm)
• 1 point = response provides only one setting
• 0 points = response is not an appropriate setting
Initiating event
• 2 points = response identifies the initiating event and links it with other
relevant story information (e.g., with the problem)
• 1 point = response identifies the story element (e.g., the initiating event)
• 0 points = response fails to identify the initiating event
Problem
• 2 points = response identifies the problem and links it with other relevant
story information (e.g., with the initiating action)
• 1 point = response identifies the story element (e.g., the problem)
• 0 points = response fails to identify the problem
Outcome resolution
• 2 points = response identifies the outcome resolution and links it with
other relevant story information (e.g., the problem or the initiating action)
• 1 point = response identifies the story element (e.g., the initiating action)
• 0 points = response fails to identify the outcome resolution
Implicit information
Feelings
• 2 points = response indicates the inference of appropriate character
feelings and connects the feelings to other pages or events. (Note if child
can point to evidence in the picture)
• 1 point = response indicates the inference of appropriate character feelings
• 0 points = response is not an appropriate inference of character feelings
Causal inference
• 2 points = response is an appropriate inference that is explained by using
events from multiple pages
• 1 point = response is an appropriate inference that is derived at the page
level
• 0 points = response fails to include an appropriate causal inference
88

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Feelings
• 2 points = response indicates the inference of appropriate character
feelings and connects the feelings to other pages or events. (Note if child
can point to evidence in the picture)
• 1 point = response indicates the inference of appropriate character feelings
• 0 points = response is not an appropriate inference of character feelings
Dialogue
• 2 points = response indicates the inference of appropriate character
dialogue and connects the dialogue to other phases or events
• 1 point = response indicates the inference of appropriate character
dialogue
• 0 points = response does not concern character dialogue or is not relevant
Prediction
• 2 points = response represents a prediction that used previous action or
pages from the story
• 1 point = response indicates a prediction that could be made based only on
the last picture of the story
• 0 points = response does not contain an appropriate prediction
Theme [as measured by the child's proposed title]
• 2 points = response indicates the incorporation of multiple events in order
to create a narrative-level theme
• 1 point = response is a simple theme that uses information from one aspect
of the story
• 0 points = response does not indicate an understanding of any theme
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Appendix D
Literal Narrative Description
Page

Description

Page

Page

1

Mouse peeks head out of burrow

10

Close-up on fox's face, tongue
hanging out.

2

Mouse is completely out of
burrow. Fox watches from a
distance.

11

Close-up on mouse's face.

3

Mouse is out of burrow, nose to the
ground. Fox appears larger, and
standing.

4

Fox and mouse face each other.
Below, fox's snout shown on edge
of page while mouse's hind legs
and tail are shown sticking out of
the burrow.

5

Fox standing up against wall,
mouth open near a block of cheese.

6

Fox has cheese in mouth, near
ground at the base of a tree trunk

7

12-13
(double
spread)

Fox represented three times, in three
running positions. Located in top left,
center, and bottom right of page (near
gutter).
Mouse represented three times, in
three running positions. Located in
top right, center, and bottom left of
page (near gutter). Mouse also is
progressively bigger from top right to
bottom left drawing.

14-15
(double
spread)

Fox illustrated at an angle, front legs
outstretched, mouth open, located in
upper half of page.
Mouse in running position, located in
bottom half of page. Vertical lines
with bottoms at right edge.

Mouse's head sticking out of
burrow, tree trunk at opposite
corner with cheese at the base, and
tips of fox's ears sticking out.

16

Fox is illustrated in crumpled
position, against the more apparent
wall. Mouse's tail shown sticking out
of hole between two boards.

8

Mouse has snout against cheese;
fox's head sticking out from behind
tree.

17

Fox lying down, covering snout at
base of wall. Front of mouse shown
peering from behind the wall.

9

Fox shown in full, front leg
stretched toward mouse, which
holds the cheese in front paws.

18

Mouse in foreground, reclining
against the tree with half-eaten
cheese on the ground. Fox in
background still at base of wall, head
in paws.
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Appendix E
Inferences Coding Sheet
Codes adapted from Tompkins et al. (2013)
Inference type

Definition

Example of Picture
description

Example of inference
(written by researcher)

Goal

Motives of an agent

Fox and mouse face each
other. Below, fox's snout
shown on edge of page
while mouse's hind legs
and tail are shown sticking
out of the burrow.

The fox is trying to eat the
mouse.

Action

How an agent’s goal is Mouse has snout against
achieved
cheese; fox's head sticking
out from behind tree.

The fox is tricking the
mouse.

Character state

A character’s thoughts,
perceptions, role (e.g.,
mother), traits, or
physical characteristics

The fox is closer.

Character
activity

A character’s activities Mouse peeks head out of
that are not part of a
burrow
goal

The mouse is looking for
food.

Object

Mentioning a state or
property of an object

The cheese was eaten by
the mouse.

Causal
antecedent

A connection between Fox is illustrated in
The fox couldn't get the
the current event and
crumpled position, against mouse because it hid in
the previous context
the more apparent wall.
the hole.
Mouse's tail shown sticking
out of hole between two
boards.

Causal
consequence

An event unfolding
Fox shown in full, front leg The mouse sees the fox,
from the current event stretched toward mouse,
and then drops the cheese.
which holds the cheese in
front paws.

Character
dialogue

A character’s
utterances

Close-up on fox's face,
tongue hanging out.

The fox says, “I got you!”

Character
emotions

The feelings
experienced by a
character in response
to an event

Close-up on mouse's face.

The mouse is scared.

Mouse is out of burrow,
nose to the ground. Fox
appears larger, and
standing.

Mouse in foreground,
reclining against the tree
with half-eaten cheese on
the ground. Fox in
background still at base of
wall, head in paws.
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Place

Mentioning place or
setting

Fox standing up against
wall, mouth open near a
block of cheese.
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The fox is getting cheese
from the farm.
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Appendix F

Teachers’ Ratings of Students’ Reading
Adapted from van Kraayenoord and Paris (1996)
Dear,
My name is Colin Johnson and I am a graduate student at Tufts University. I am
currently conducting research about children's comprehension of wordless picture
book narratives. As part of this research, I am including information about
children's general reading and comprehension abilities, and you have consented to
help provide information about children’s emergent reading abilities.
The parents of ______________________ have given consent to use information
you provide. Please fill out the form for this child, and return it to the marked
envelope in your school’s lobby as soon as you are able.
Child's name: _______________________ Form completed
by:_________________________
Date________________________
Listed below are 6 dimensions of literacy that will help determine children's
reading ability. I have also included a brief description of each dimension. The
form is adapted from a study by van Kraayenoord and Paris (1996). I recognize
that ratings scales such as this do not always provide a perfect picture of a child's
development, but please answer to the best of your knowledge using the ratings
given. This form will be used to describe children's ability from ages 4 to 7 years,
so not all examples given in the descriptions will apply. Next to each item, fill in
the corresponding rating that best describes the child's reading ability.
Evaluation Scale (relative to typical age expectations)
1

2

Bottom 10% Below Average

3

4

5

Average

Above Average

Top 10%
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Comprehension—The ability to construct meaning while reading, listening to, or
viewing a story using appropriate skills independently and flexibly, depending on
the type of text and the purpose for reading (i.e. the learning goal).
Rating__________
Awareness—Understanding of concepts about print, mechanics of literacy,
variety of genre, and reading strategies.
Rating__________
Effort—Showing initiative and persistence, especially when confronted with new
or difficult reading experiences, independently or when read to by an adult.
Rating__________
Self-Confidence—Displays positive feelings about own reading ability and
understanding of stories. Has appropriate expectations for success, and takes pride
in accomplishments and seeks challenges.
Rating__________
Interests/Experiences—Shows interest in reading various genres and topics;
seeks new kind of reading; has a rich variety of reading experiences in and out of
school.
Rating__________
Storytelling—Shows understanding of basic narrative structure and can tell a
story with beginning, middle, and end. Awareness of other aspects such as
characters, setting, and theme.
Rating__________
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Please return to the marked envelope in your child’s school lobby. Thank you so
much for your participation!
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Appendix G
Media Experience Survey

Children's past experience with picture books and other media may have an
influence on how much they think about new ones. In order to account for that
experience, I want to make sure that the groups reading each version have similar
knowledge of books and other media. This is no way an assessment of how well
your child reads, only a way to understand their experience outside of school.
Please fill out this quick survey (about 5 minutes) to the best of your knowledge
by simply placing a check or X in the appropriate box for each question, and then
return this with the signed consent form. Thank you!

Child's Name: _______________________

Child’s Birthday:

____ / ____ / ____

Form completed by: __________________________

Relationship to child: _____________________________
_______________
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ID # (Researcher purposes only)__________
What language do you speak at home? __________________________
Shared experience
1=not
at all

2

3=a few times
/week

4

5=several
times/ day

How often you or
other parent reads to
child
How often other
(non-parent) adult
reads to child
outside of school
Less than 15
minutes/day

15-45 min/day

More than 45 min/day

Total time per day
that child reads with
adult outside of
school

1=not
at all

Reading alone
2
3=a few
times/week

4

5=several
times/ day

How often your
child reads alone
Less than 15
minutes/day

15-45 min/day

Total time per day
spent reading alone
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Viewing other media
1= not
at all

2

3=a few
times/week

4

5=several
times/ day

How often your
child watches TV, or
sees videos on a
computer, tablet or
smart phone.
Less than 15
minutes/day

15-45 min/day

Total time per day
viewing other media
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Appendix H

Adapted from:
©1996 Mary K. Rothbart,
University of Oregon
All Rights Reserved

Children's Behavior Questionnaire
I am considering children’s emotional reactions to the picture book as a part of
their experience and comprehension. Of course, each child’s unique temperament
influences the way she or he reacts. The following questions will help account for
how much a child’s response is due to their own personality, and how much is due
to the book itself. Not all questions are directly applicable to your child’s reading
of the picture book, though they do help describe children’s typical behavior.
Child’s Name: _______________________________________

Instructions: Please read carefully before starting:
On this page you will see a set of statements that describe children's reactions to a
number of situations. Please mark what your child's reaction is likely to be in
these situations. There are of course no "correct" ways of reacting; children differ
widely in their reactions, and it is these differences I am trying to learn about.
Please read each statement and decide whether it is a "true" or "untrue"
description of your child's reaction within the past six months. Use the following
scale to indicate how well a statement describes your child:
Circle number if the statement is:
l
2
3
4
5
6
7

extremely untrue of your child
quite untrue of your child
slightly untrue of your child
neither true nor false of your child
slightly true of your child
quite true of your child
extremely true of your child

If you cannot answer one of the items because you have never seen the child in
that situation, then circle NA (not applicable).
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ID # (Researcher purposes only)__________
Please be sure to circle a number or NA for every item.
1.

Likes going down high slides or other adventurous activities.
l

2.

2

6

7

NA

2

3

4

5

6

7

NA

2

3

4

5

6

7

NA

Is sometimes shy even around people s/he has known a long time.
l

5.

5

Is good at following instructions.
l

4.

4

Is afraid of burglars or the "boogie man."
l

3.

3

2

3

4

5

6

7

NA

Is quickly aware of some new item in the living room.
l

2

3

4

5

6

7

NA

6.
Sometimes becomes absorbed in a picture book and looks at it for a long
time.
l
7.

2

3

4

5

6

7

NA

7

NA

Is not very upset at minor cuts or bruises.
l

2

3

4

5

6

Please check back to make sure you have completed all items by marking a
number or "NA".
Return to the marked envelope in your child’s school lobby. Thank you so much
for your participation!

100

GRAPHIC STRUCTURES AFFECT VISUAL NARRATIVE COMPREHENSION

Appendix I
Four-Point Scales
Happy Scale

Sad Scale

Scared Scale
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Appendix I
Qualitative Codes
Child Response
Affect change.....marked often by laughter, energy level, volume or tone of voice.
Identification with character.....indicated by adopting a character’s perspective
through imitation, or transformation. Examples were imitating character's face or
actions, or adopting a character's perspective through dialogue or exclamations.
Aesthetic commentary.....or spontaneous vocalizations evaluating the pictures,
(e.g. “These are really good.”)
Evaluative comments.....making qualitative judgments about the story, (e.g. “I
like it.”)

Justification
Background knowledge.....previously learned information applied to the book,
(e.g. “fox's live in the woods.”)
Story knowledge.....references to the plot, events, or elements of the story not
visible on the page, (e.g. “because tried to get the cheese” on a page without
cheese in view).
Text General.....general comments about the text, or the page in view, such as
impressions or references to posture or areas of the page (e.g. “Because the fox
looks like it wants to eat the mouse.”)
Text detail.....details, or particular elements of the text in view (e.g. “Cuz, like his
tongue is out and his eyebrows”)
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