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Abstract: Cognitive research points towards cultural differences in the way people perceive and express scenes.
Whereas people from Western cultures focus more on focal objects, those from East Asia have been shown to
focus on the surrounding context. This paper examines whether these cultural differences are expressed in
complex multimodal media such as comics. We compared annotated panels across comics from six countries to
examine how backgrounds convey contextual information of scenes in explicit or implicit ways. Compared to
Western comics from the United States and Spain, East Asian comics from Japan and China expressed the context
of scenesmore implicitly. In addition, Nigerian comicsmoderately emulated American comics in background use,
while Russian comics emulated Japanese manga, consistent with their visual styles. The six countries grouped
together based on whether they employed more explicit strategies such as detailed, depicted backgrounds, or
implicit strategies such as leaving the background empty. These cultural differences in background use can be
attributed to both cognitive patterns of attention and comics’ graphic styles. Altogether, this study provides
support for cultural differences in attention manifesting in visual narratives, and elucidates how spatial re-
lationships are depicted in visual narratives across cultures.
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1 Introduction

Research on human cognition has shown cultural variation in the way humans perceive scenes and environ-
ments, i.e., scene perception (Masuda 2017; Võ 2021).Whereas people fromNorth America and Europe fixatemore
on focal objects in scenes, those from Asia focus more on the surrounding scene in the background (Chua et al.
2005;Masuda 2017). Similarly, while people fromWestern countries focusmore on salient objects, those fromEast
Asia focus more on the relationship between these objects and background elements (Boduroglu et al. 2009), and
describe events with more references to the context than people from the United States (Masuda and Nisbett
2001). Consequently, these patterns of visual attention can shape esthetic preferences and artistic expression in
cultural products; tangible representations of a culture’s dominant meaning system (Masuda 2017; Senzaki et al.
2014; Wang et al. 2012). For instance, East Asian paintings, drawings, and pictures depict more contextual
information such as trees and clouds, while Western paintings and pictures further emphasize faces and figures
(Masuda et al. 2008). In addition, aesthetically, people from the United States prefer pictures with small back-
grounds and large figures, while those from East Asia prefer the opposite (Masuda et al. 2008). This extant
research has thus suggested that people fromWestern cultures aremore object-orientedwith visual scenes, while
those from East Asia are more context-oriented.
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While cognitive studies havemainly examined cultural differences in standalone visual scenes such as single
drawings and photographs, such differences may also extend to complex sequential scenes in visual narratives
such as comics (Cohn 2020). In comics, scenes are typically presented as units of “panels”, with focal characters
and objects in the foreground, and contextual information about environments in the background. Yet, because of
their sequential nature, spatial and environmental information is not only conveyed by individual panels but also
constructed and shifted across sequences of images. This interplay between individual panels and their sequence
therefore makes visual narratives such as comics a promising medium to examine cognitive and linguistic
processes, such as the construction of space through graphics. This is evident from the variety of approaches to
visual narrative comprehension and creation, with theories based on psycholinguistics (Cohn 2020), multimodal
discourse (Bateman and Wildfeuer 2014), scene perception (Loschky et al. 2020), and even computational
modeling (Chen and Jhala 2021; Martens et al. 2020).

Some of these more cognitive approaches have already incorporated cultural differences in visual narrative
processing (Cohn 2020; Loschky et al. 2020). Similar to research on visual attention, visual narrative research
beganwith comparisons between American comics and Japanesemanga, as these are popular comics originating
from a Western and Asian culture, respectively, and both have spread to have worldwide influence. American
comics and Japanese manga differ in several dimensions. For instance, mainstream American comics are often
published in full color, while Japanese comics are generally published in black and white. American comics are
read from left to right, while Japanese comics are read from right to left, and they differ in the properties of their
layouts (Cohn et al. 2019), their storytelling (Klomberg et al. 2022), and their perspective taking (Cohn et al. 2022).
These and other differences have suggested that comics do not use universal structures but are created using
distinctive “visual languages” that may differ across cultures (Cohn 2018, 2024).

Comics also differ cross-culturally in how they convey information in scenes, aligning with cultural patterns
of visual attention. Several studies have now shown that American and Japanese comics frame aspects of a scene
in different ways (Cohn 2011, 2020, 2024; Cohn et al. 2012). Panels were categorized depending on the number of
“active entities”, i.e., characters or objects of primary focus in a scene. American and European comics had more
panels depicting multiple active entities, while Japanese and Chinese comics used more panels with one indi-
vidual active entity, close-ups of an active entity, or panels with no active entities, often depicting only a landscape
or environment. A possible explanation for this difference in framing is that Japanese comics tend to break up a
larger environment by highlighting smaller, detailed parts of that environment inmultiple separate panels (Cohn
2015; Cohn et al. 2012; McCloud 1993). This interpretation would be in line with prior research on cross-cultural
attention, as distributing a scene across panelsmay simulate theway that readers’ eyes fixate on different aspects
of a scene, forcing readers to piece the parts together to form the whole environment (Cohn 2011).

Previous studies on framing attention focused on the amount of information in a panel, rather than the
spatial representation of the scene. Such contextual information about the location and environment is
commonly depicted through the background. Backgrounds have been largely neglected in research on visual
narratives, despite constituting a large proportion of space in panels. As such, little is known about how back-
grounds convey information about the environment, location, and other spaces a narrative takes place in. This
raises questions such as whether backgrounds convey spatial information in alignment with a culture’s atten-
tional orientation as object- or context-oriented. For instance, if Japanese manga truly distribute spatial infor-
mation across panels, with fewer focal characters or objects in general (Cohn 2015; Cohn et al. 2012;McCloud 1993),
would panels retain drawn backgrounds with detailed spatial information when focal characters or objects are
present?

Moreover, sequences of panels can construct notions of scenes, as the background in each panel reveals
details about the location or environment of the narrative. Therefore, it is also important to understand how
backgrounds are used across multiple panels to convey contextual information. In their analysis of scene
perception in visual narratives, Loschky et al. (2020) suggest that American comics reduce the need for readers to
actively track scenes across panels byfirst establishing the environment in full, and then leaving out backgrounds
entirely in the following panels. In films, research has already found that new environments tend to be shown for
the first time with more background information over a longer duration (Cutting and Iricinschi 2015).
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Empirical evidence for this pattern in comics has yet to be presented, includingwhether American comics are
unique in this regard. Participants from East Asia have been found to not only attend but also remember more
background information than those from the United States (Masuda and Nisbett 2001; Nisbett and Miyamoto
2005). Accordingly, East Asian comics might not need to convey the context or environment of a scene as often as
American comics to their readers, consequently conveying less spatial information through background scenery.
Addressing these questions requires empirical investigation into how often backgrounds communicate contex-
tual and environmental information explicitly, with information that helps readers directly recognize a location
within the narrative.

In order to answer the questions raised above, this study examines how comics convey contextual infor-
mation about the spatial location and environment of a scene, referred to as the spatial context in this paper.
Specifically, we study (1) how backgrounds are used to convey the spatial context, and (2) how often the spatial
context is conveyed explicitly. Furthermore, to examine whether it is truly a culture’s attention orientation that
shapes background use, we compared comics from six countries that varied in their crossing of visual attention
styles and comic graphic styles. Comics from two East Asian countries, Japan and China, were included due to the
similar patterns of visual attention frompeople in those countries (Masuda et al. 2008; Ueda andKomiya 2012), but
use of different graphic styles in their comics. These were further contrasted with ‘manga’ from Russia, which
emulated the Japanese manga style, while originating from a distinct culture amidst Western and Asian
(Baranovsky 2000; O’Loughlin and Talbot 2005; Varnum et al. 2008). Likewise, we included comics from two
Western countries with similar attention orientation, the United States and Spain (San Martin et al. 2019). These
were contrasted with Nigerian comics resembling American superhero comics in style, while the visual attention
of Nigerians has been shown to be more context-oriented, closer to East Asian countries (San Martin et al. 2019).
These contrasts allow us to compare whether background use is related to human attention orientation or comic
graphic style.

If comics depict backgrounds in line with cognitive research showing that people from East Asia are more
context-oriented than those fromWestern countries (Masuda 2017), we hypothesize that comics from East Asian
countries (Japan and China) will contain more backgrounds that show the spatial context in detail than Western
comics (America and Spain).While Russian andNigerian comics emulate the graphic style of Japan and the United
States, respectively, we do not expect them to use backgrounds similarly to comics from the countries they
emulate. To this end, we hypothesize that graphic style is a more superficial structure while the expression of
attentional orientation connects to more subtle structures of visual narration.

2 Methods

2.1 Data collection

We collected a sample of 60 comics from the TINTIN Corpus (Supplementary Material 1; www.visuallanguagelab.
com/tintin). Comics from six different countries matching the aforementioned graphical styles were chosen
through convenience sampling. All comicswere provided by online sources, comic creators, publishers, and other
collaborators. Our sample analyzed 10 comics each from Japan, China, Russia, Nigeria, Spain, and the United
States, together adding up to a total of 6,716 panels across 1,274 pages (Table 1).

2.2 Data annotation

Each comic was annotated using theMultimodal Annotation Software Tool (MAST, version 0.8; Cardoso and Cohn
2022), which facilitates the annotation of specified regions in multimodal documents. The documents we analyze
in this study feature a single region per panel, each annotated both as a panel and according to the type of its
depicted background (Figure 1).
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A framework of background types was developed based on the explicitness of contextual information
conveyed (Klomberg 2022). The most explicit manner of conveying the spatial context we identified was by
depicting a recognizable environment or location in the background. Such explicit backgrounds can be accom-
panied by a (main) character or object in the foreground as the focus of the narrative. Thesewere termed depicted
backgrounds. However, backgrounds can also be explicit when no such active entities are present (Cohn et al.
2012), termed amorphic backgrounds. A further distinction was made for panels that show active entities in the
foreground but convey no recognizable space from the narrative in the background, hence conveying the spatial
context more implicitly. For instance, in Japanese manga, pictorial patterns in the background can be used to
convey the emotional state of characters (Cohn and Ehly 2016; Shinohara and Matsunaka 2009), e.g., flowers
behind a character in love or thunder behind angry characters. These were called “Backfix” backgrounds,
because they are visual “affixes” that are set in the spatial background of the scene. Furthermore, it is possible that
no spatial information is drawn at all, but instead, the space around the active entities is left empty orfilledwith a
single color or gradient. We refer to such cases as “Empty” backgrounds.1 Finally, some panels show an object or
body part zoomed in so far that it completely fills the panel (Cohn et al. 2012). In these panels, there is no room for
any background to be drawn, and thus our framework categorizes these as “Impossible” backgrounds.

2.3 Data analysis

Two quantitative dependent variables were operationalized per comic using Python (v3.9). First, to measure the
use of backgrounds, we calculated a proportion for each background type by dividing the number of panels
containing each background type by the total number of panels in each comic. Second, to assess how often
sequences conveyed the context explicitly, we derived the “re-establishing length”. Here, we averaged the
number of panels between instances of one explicit background (Amorphic or Depicted) and the next explicit
background in the sequence. The lengths of such “gaps” with only implicit backgrounds (Empty, Backfix,
Impossible) were additionally explored and plotted.

Table : Aggregated information of included comics from each country. For detailed information about each comic, see the full list of titles
in Supplementary Material .

Country Total comics Total pages Total panels Panels per page

Japan   , .
China   , .
Russia    .
Nigeria    .
Spain   , .
United States   , .
Grand total  , , .

Figure 1: Possible background
types within a panel. Panels 1–3
sourced from Eden: It’s an Endless
World! by Hiroki Endo, panels
4 and 5 from Naruto by Masashi
Kishimoto.

1 Empty backgrounds are named ‘No’ backgrounds in the original annotation scheme (Klomberg 2022).
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JASP (v0.16.3) was used to statistically test for differences in each dependent variable within and between
countries. To examine how different backgrounds are used to convey the spatial context, mixed model ANOVAs
were performed with country as a between-subjects factor and background as a within-subjects factor on
background proportions. Follow-up simple effects analyses were performed per country and background type
using one-way ANOVAs. To examine how often the spatial context is conveyed explicitly, a one-way ANOVA with
country as a between-subjects factor was run on the re-establishing length. Post-hoc tests were performed to
compare groups pairwise with the conservative Bonferroni correction applied to adjust the p-values for multiple
comparisons to reduce the risk of type I errors. A Greenhouse-Geisser correction was used when Mauchly’s test
indicated that the assumption of Sphericity was violated. A Welch ANOVA followed by Games-Howell post-hoc
tests was employed where Levene’s test indicated the assumption of homogeneity of variances was violated.

3 Results

3.1 Background use

We first analyzed the frequency differences between background types, which differed from each other, F(1.82,
98.33) = 416.24, p < 0.001, ηp2 = 0.89. Post-hoc tests showed that depicted backgrounds were used more than every
other background type (Figure 2). In addition, empty backgrounds were more frequent than amorphic, backfix,
and impossible backgrounds, which in turn did not differ in their proportions. It appears that globally, depicted
backgrounds aremost frequently used, followed by empty backgrounds. The complete list of post-hoc statistics for
the pairwise comparisons can be found in Supplementary Material 2. There was no main effect of country,
F(5, 54) < 0.01, p = 1, ηp2 < 0.01. This is expected as the ANOVA averages the proportions of all background types and
thus each country’s mean background proportion was 0.20.

Most relevant to this study, an interaction arose between country and background type F(9.11, 98.33) = 5.81,
p < 0.001, ηp2 = 0.35, which was followed up by simple effects analyses for each country and background type. As
the number of tests was extensive, only main effects and significant pairwise comparisons are reported, with
detailed statistics available in the Appendix.

One-way ANOVAs revealed a simple main effect of background type on proportions for Japanese, Chinese,
Russian, Nigerian, Spanish, and American comics (Table 2). Post-hoc tests revealed similar patterns to those
mentioned above for the global average (Supplementary Material 2). In all six countries, depicted backgrounds
were used more than every other type. Furthermore, Japanese, Russian, Chinese, and American comics used
empty backgrounds more than impossible and backfix backgrounds. Japanese and Russian comics also used
empty backgrounds more than amorphic backgrounds. In contrast, Nigerian and Spanish comics showed no
significant differences between any of these four background types.
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Figure 2: Mean proportion of background types across all 60
comics.
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One-way repeated measures ANOVAs also showed significant simple main effects of country on the pro-
portions of depicted, amorphic, and backfix backgrounds (Table 3). As illustrated in Figure 3, Chinese comics used
amorphic backgrounds more than Spanish and American comics. Spanish comics used depicted backgrounds
more often than Chinese, Japanese, and Russian comics, while American comics only used them more than
Japanese. Finally, both Japanese and Russian comics used empty backgrounds more than Nigerian and Spanish
comics. No main effect of country appeared for impossible or backfix backgrounds, thus no country comparisons
were made.

3.2 Re-establishing length

The re-establishing length – the average number of panels between those with explicit backgrounds – was
explored first. Globally, the 60 comics together had an average re-establishing length of 0.45 panels (SD = 0.36),
ranging from 0 at minimum to a maximum average of 1.67 panels. A re-establishing length of 0 indicates there

Table : Simple main effect of background type on proportions for each country as shown by a separate RM ANOVA. Mauchly’s test
indicated that the assumption of sphericity was violated for each country (p < .), hence a Greenhouse-Geisser correction was used.

Country Sum of squares df Mean square F p ηp
2

Japan . ., . . . <. .
China . ., . . . <. .
Russia . ., . . . <. .
Nigeria . ., . . . <. .
Spain . ., . . . <. .
USA . ., . . . <. .

Table : Simple main effect of country on each background type’s proportion as shown by a separate one-way ANOVA.

Background type Homogeneity correction Sum of squares df Mean square F p ηp
2

Depicted None . ,  . . <. .
Amorphic Welch . , . . . . .
Empty None . ,  . . <. .
Backfix Welch . , . . . . .
Impossible None . ,  <. . . .
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country’s comics.

184 Atilla et al.



were comics that conveyed the context explicitly in every panel using amorphic or depicted backgrounds, never
using any of the three implicit background types. On the other extreme end, one comic solely showed implicit
backgrounds for 1.67 panels on average after conveying the spatial context explicitly. Looking at the frequency of
all possible re-establishing lengths across the corpus of comics, the most frequent length was 0 (Figure 4).

Figure 4 further shows the frequency of re-establishing lengths for comics from each country. All countries
most often had a re-establishing length of 0 in their sequences, followed by gaps of 1, 2, and so forth, successively
decreasing in frequencywith longer lengths. The frequencies of lengths for each country appear to follow a power
law distribution, where a small number of items, in our case lengths, appear most frequently.

Despite the consistency of these length by frequency relationships across all countries in the sample, comics
from varying countries differed in their average re-establishing lengths. We found amain effect of country on the
average re-establishing length, F(5, 54) = 3.88, p = 0.004, ηp2 = 0.26. Both Japanese and Russian comics took
significantly longer than Spanish comics to re-establish the context (Figure 5). No other comparisons differed
significantly in their average establishing length (Table 11 in Supplementary Material 2).

4 Discussion

This study examined cross-cultural differences in the use of backgrounds to convey the spatial context in scenes
through analyses of a corpus of 60 annotated comics from six different countries (10 per country). In line with
cognitive research on attention and other cross-cultural studies on comics (Cohn 2018, 2020; Masuda 2017), cross-
cultural differences arose in the use of backgrounds to convey the spatial context. Specifically, comics were found
to group along their use of either explicit or implicit strategies to convey the spatial context through backgrounds.
Comics from the United States, Spain, and Nigeria conveyed the context more often by explicitly depicting
recognizable locations and environments in the background. Implicit strategies on the other handwere employed
by comics from Japan, China, and Russia, which more often omitted recognizable spaces in the background,
leaving it up to readers to infer the spatial context.

Figure 4: Frequencies (on a log
scale y-axis) of re-establishing
lengths in comics for each
country.
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Figure 5: Average number of panels it takes to re-establish
the context in comics from each country.
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Globally, different types of backgrounds were used to varying degrees to convey the spatial context of comic
scenes. Comics most often depicted the background in detail behind an active entity to convey the spatial context
(i.e., depicted backgrounds), followed by entirely omitting spatial information by showing a single color or
gradient behind a character in the foreground (i.e., empty backgrounds). Other types of backgrounds (amorphic,
impossible, and backfix) were used less often. This pattern is not unexpected, as depicted and empty backgrounds
have active entities in the foreground, which comics are expected to have formost of their panels in order to tell a
story (matching Cohn et al.’s (2012)macro ormono framing). The remaining three backgrounds could then be used
in more targeted ways: amorphic backgrounds to purely convey contextual and environmental information as
the focus, aligning with prior findings about amorphic framing (Cohn 2020; Cohn et al. 2012), impossible back-
grounds to fully focus on “micro” framing of an active entity, and lastly, backfixes to convey the emotions and
mood of a scene.

Looking at background use in comics from specific countries, Japanese, Chinese, Russian, Nigerian, Spanish,
and American comics all followed the global pattern by using depicted backgrounds most often. Empty back-
grounds were in turn used second most often in all countries except Spain and Nigeria. However, whereas
American and Chinese comics used empty backgrounds more often than impossible and backfix backgrounds,
manga-style comics from Japan and Russia also used themmore often than amorphic backgrounds. This suggests
comics from around the world differ in their use of specific types of backgrounds. This was further confirmed by
the subsequent cross-country comparisons we performed, to be discussed next.

Specifically, the results align with cross-cultural differences in the use of three types of backgrounds. Manga-
style comics from Japan and Russia implied the context using empty backgrounds more often than comics from
Nigeria and Spain. Chinese comics used amorphic backgrounds, entire panels filled with environments without
any focal characters or objects, more often than Spanish and American comics. In contrast, Spanish andAmerican
comics depicted the backgroundmore frequentlywith a focal character or object in the foreground than Japanese
comics. Spanish comics additionally used such backgrounds more than Chinese and Russian comics. While
depicted backgrounds are drawn in away that conveys the context explicitly, empty backgrounds can only convey
the context implicitly. Taken together, thesefindings indicate that Japanese and Russian comics convey the spatial
context less often than American, Nigerian, and Spanish comics. Distinctly, Chinese comics convey the context as
explicitly asWestern comics, but leave out active entities, as characterized by their use of amorphic backgrounds.

Initially, we hypothesized that Japanese manga would convey the spatial context more explicitly due to their
context-oriented attention (Masuda 2017). However, given the results, our reasoning might have been inverted.
Perhaps, conveying the context too explicitly could be distracting for Japanese readers, as they would constantly
allocate attention to the background. This explanation can be further supported by cognitive studies on attention:
people from East Asia not only tend to attend more to the context but also appear to find it more difficult to
separate an object from the field it appears in (Nisbett andMasuda 2003). Therefore, Japanese comicsmight leave
the background empty as a “break” from all the detailed spatial information conveyed by depicted and amorphic
backgrounds. Indeed, even in historical works dating back to the early 20th century, Japanese manga creators
were said to prefer fewer explicitly drawn backgrounds than Americans (Exner 2021). As a result, manga can
more carefully organize whether the focus of a panel is on the environment or on active entities (Cohn et al. 2012;
McCloud 1993). In contrast, the use of depicted backgrounds in American and Spanish comics would require
readers to selectively attend to focal objects and characters in a scene without exhausting their attentional
resources on background information.

These broader differences related to spatial explicitness are further supported by the length it took to re-
establish the spatial context. As only depicted and amorphic backgrounds explicitly convey the spatial context, we
looked at the distance between instances of these panels. Here again, comics from different countries differed in
their re-establishing length in a way suggesting differences between the preferred explicitness of spatial context.
In line with the lower frequency of explicit backgrounds, Japanese and Russian comics took longer to re-establish
the context than Spanish comics. Thus, relative to comics from a Western country, manga-style comics have
longer sequences where the spatial context is not conveyed explicitly.

Across comics from different countries, the length it took to re-establish the spatial context appears to be
distributed according to Zipf’s Law, a well-known power law where the frequency declines sharply for less
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common items (Piantadosi 2014). In written language, this pattern was initially observed in English texts where
few words, such as the and that, appeared proportionally most often (Zipf 1949). Furthermore, our distributions
also follow the Brevity Law, where the frequency declines sharply for items of longer length, e.g., longer words in
linguistics (Corral and Serra 2020). These statistical patterns occur universally in many human communication
systems such as verbal language and music, supposedly reflecting a preference of both speakers and listeners to
minimize communicative efforts (Piantadosi 2014). Our results suggest that such patterns of conveying infor-
mation extend to visual language, where authors and readers minimize the effort to communicate spatial
information. Indeed, similar trade-offs in the frequency of sequential lengths have been shown in a prior corpus
of comics for sequencing of framing types, situational coherence, and the size of rows (Cohn 2024).

Due to the sequential nature of comics, information is repeated inmultiple panels to convey the continuity of
characters and environments (Klomberg et al. 2022). Loschky et al. (2020) speculated that American comics might
reduce the need for readers to actively track scenes across panels by leaving out backgrounds after establishing
the environment early on. We found this to be the case for all countries to some extent, as approximately after
every two explicit panels there was one implicit panel. Nevertheless, Japanese and Russian comics were most
extreme in this regard, with the greatest distance separating panels with explicit spatial information on average,
consequently forcing their readers to infer the context the most.

Such inferencemight be easier on readers ofmanga-style comics than constantly being exposed to the spatial
context. That is, readers familiar with manga-style comics are already habituated to context inference, and
thereby can actively track spatial information across panels with more ease. Cognitive research has shown that
not only do people fromEast Asia tend to attendmore to background information in visual scenes than those from
North America, but they also remembermore about it (Masuda andNisbett 2001; Nisbett andMiyamoto 2005). The
idea herewould be that by reducing howoften a comic conveys the spatial context, less informationwould need to
be tracked across panels by readers, thereby reducing their memory load. With this, readers would assume
spatial continuity across panels (Klomberg et al. 2022), needing only to detect important shifts in the spatial
context, such as when the narrative moves to another location. More research is required in the future to reveal
how the spatial context continues and shifts across longer sequences of panels.

Overall, the cross-cultural observations suggest two distinguishable groupings related to the conveying of
spatial context: comics from Japan, China, and Russia, which employmore implicit strategies to convey the spatial
context, and comics from the United States, Spain, and Nigeria, which employ more explicit strategies. While not
homogenous, comics from the six countries never differed in their background usewithin their own cultural type.
Of note, Spanish and American comics most often contrasted together from the “implicit” comics, while Nigerian
comics did not. As participants from Spain and America have been shown to have a similar orientation of
attention (SanMartin et al. 2019), but differing graphic styles, and participants fromNigeria and America have the
opposite pattern of attention but similar styles of their comics, this suggests that background use in comics is
related more to visual attention than graphic style.

However, the more implicit comic grouping contradicts this interpretation. Although they came from
different cultural origins, the Russian manga were imitative of the visual language originating from Japanese
manga, grouping together more often than the culturally similar Chinese and Japanese comics, which have
similar context-oriented attention. Is background use in comics then decided more by a country’s attention
orientation or rather the unique style of the comics? Previous studies on other comic properties have suggested a
mix of both playing a role. For instance, Original English Languagemanga are comics in themanga style of Japan,
made in the object-oriented United States. Recent studies have shown these comics to fall between American
comics and Japanese manga in terms of attentional framing and motion events (Cohn 2020; Hacımusaoğlu and
Cohn 2022). Our findings extend this role of both attention orientation and graphic style to background use. In this
study then, the attention to focal objects in American and Spanish comics could dictate background use first,
resulting in the two countries using backgrounds in more similar ways than those from America and Nigeria,
which share a superhero style. Similarly, in Russian manga, the background use would be dictated by the
imitation of Japanese Visual Language, reducing the influence of their culture’s attention orientation.

Overall, these findings should be interpreted with caution given the size and scope of the sample, but future
work can further examine these relationships across a broader cultural scope. Expansion of the TINTIN Corpus is
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currently underwaywith comics from over 140 countries, allowing us to extend our analysis to other cultures and
other aspects of comics. Additional questions persist about the relationship between these corpusfindings and the
actual comprehension of visual narrative sequences. Most theories of the processing of visual narratives
maintain that visual sequences are understood by readers using processingmechanisms assumed to be universal
(Cohn 2020; Loschky et al. 2020). Yet, this work and other corpus analyses suggest that visual narratives differ in
their structures, which raises questions about how such differences may interact with their processing. For
instance, does the amount of (spatial) inference required by readers increase their cognitive load and subse-
quently impact their ability to construct a comprehensible mental representation of the drawn space? In
answering such questions, future studies can further consider cultural identity, as a country’s culture is not
completely homogenous and each person adheres to cultural norms, values, and ideas differently (Matsumoto
et al. 1996).

In sum, this study investigated how comics from different countries convey contextual and environmental
information within scenes of comics using backgrounds. We found that globally, comics convey the spatial
context of scenes most often explicitly, with recognizable environments drawn around the focal characters and
objects. However, as has been shown for other structural properties of the visual languages used in comics (Cohn
2018, 2020), background use is not universal. Across countries,we found that comics from Japan, China, andRussia
convey the spatial context less often in detail compared to comics from the United States, Spain, and Nigeria.
While the latter three countries use more explicit strategies such as frequent, detailed backgrounds with
recognizable environments, the former three countries employ implicit strategies such as leaving the background
empty of any spatial information. These differences can be attributed to a mix of both cognitive patterns of
attention and graphic style. All in all, this work shows that visual narratives provide an informative place to study
various aspects of cognition, including our construction of space.

Acknowledgments:We thank Sharitha van der Gouw and Abe Simons for their assistance in annotating comics,
and the publishers for their generous donation of comics.
Research funding: This project has received funding from the European Research Council (ERC) under the
European Union’s Horizon 2020 research and innovation program (grant agreement No. 850975).
Competing interests: The authors report there are no competing interests to declare.

References

Baranovsky, Vladimir. 2000. Russia: A part of Europe or apart from Europe? International Affairs 76(3). 443–458.
Bateman, John A. & Janina Wildfeuer. 2014. A multimodal discourse theory of visual narrative. Journal of Pragmatics 74. 180–208.
Boduroglu, Aysecan, Priti Shah & Richard E. Nisbett. 2009. Cultural differences in allocation of attention in visual information processing.

Journal of Cross-Cultural Psychology 40(3). 349–360.
Cardoso, Bruno & Neil Cohn. 2022. The Multimodal Annotation Software Tool (MAST). In Proceedings of the Thirteenth Language Resources and

Evaluation Conference, 6822–6828.
Chen Yi-Chun & Jhala Arnav. 2021. A computational model of comprehension in manga style visual narratives. Proceedings of the Annual

Meeting of the Cognitive Science Society 43(43). 1153–1158.
Chua, Hannah Faye, Julie E. Boland & Richard E. Nisbett. 2005. Cultural variation in eyemovements during scene perception. Proceedings of the

National Academy of Sciences 102(35). 12629–12633.
Cohn, Neil. 2011. A different kind of cultural frame: An analysis of panels in American comics and Japanese manga. Image & Narrative 12(1).

120–134.
Cohn, Neil. 2015. Narrative conjunction’s junction function: The interface of narrative grammar and semantics in sequential images. Journal of

Pragmatics 88. 105–132.
Cohn Neil. 2018. Visual language theory and the scientific study of comics. In Dunst Alexander, Laubrock Jochen & Wildfeuer Janina (eds.),

Empirical comics research: Digital, multimodal, and cognitive methods, 305–328. New York: Routledge.
Cohn, Neil. 2020. Who understands comics? Questioning the universality of visual language comprehension. London: Bloomsbury Academic.
Cohn Neil. 2024. The patterns of comics: Visual languages of comics from Asia, Europe, and North America. London: Bloomsbury Academic.
Cohn, Neil, Jessika Axnér, Michaela Diercks, Rebecca Yeh & Kaitlin Pederson. 2019. The cultural pages of comics: Cross-cultural variation in

page layouts. Journal of Graphic Novels and Comics 10(1). 67–86.

188 Atilla et al.



Cohn, Neil & Sean Ehly. 2016. The vocabulary of manga: Visual morphology in dialects of Japanese Visual Language. Journal of Pragmatics 92.
17–29.

CohnNeil, Hacımusaoğlu Irmak&Klomberg Bien. 2022. The framing of subjectivity: Point-of-view in a cross-cultural analysis of comics. Journal
of Graphic Novels and Comics 14(3). 336–350.

Cohn Neil, Taylor-Weiner Amaro & Grossman Suzanne. 2012. Framing attention in Japanese and American comics: Cross-cultural differences
in attentional structure. Frontiers in Psychology 3. 1–12.

Corral, Álvaro & Isabel Serra. 2020. The Brevity law as a scaling law, and a possible origin of Zipf’s law for word frequencies. Entropy 22(2). 224.
Cutting, James & Catalina Iricinschi. 2015. Re-presentations of space in Hollywoodmovies: An event-indexing analysis. Cognitive Science 39(2).

434–456.
Exner Eike. 2021. When Krazy Kat spoke Japanese: Japan’s massive importation of foreign audiovisual comics. In Exner Eike (ed.), Comics and

the origins of manga: A revisionist history, 96–138. New Brunswick: Rutgers University Press.
Hacımusaoğlu, Irmak & Neil Cohn. 2022. Linguistic typology of motion events in visual narratives. Cognitive Semiotics 15(2). 197–222.
Klomberg, Bien. 2022. Visual language theory: Semantics: Continuity scheme, version 5. Visual language lab: MAST resources. Available at:

www.visuallanguagelab.com/mast.
Klomberg, Bien, Irmak Hacımusaoğlu & Neil Cohn. 2022. Running through the who, where, and when: A cross-cultural analysis of situational

changes in comics. Discourse Processes 59(9). 669–684.
Loschky, Lester C., Adam M. Larson, Tim J. Smith & Joseph P. Magliano. 2020. The scene perception & event comprehension theory (SPECT)

applied to visual narratives. Topics in Cognitive Science 12(1). 311–351.
Martens, Chris, Rogelio E. Cardona-Rivera & Neil Cohn. 2020. The visual narrative engine: A computational model of the visual narrative

parallel architecture. In Proceedings of the 8th Annual Conference on Advances in Cognitive Systems.
Masuda, Takahiko. 2017. Culture and attention: Recent empirical findings and new directions in cultural psychology. Social and Personality

Psychology Compass 11(12). e12363.
Masuda, Takahiko, Richard Gonzalez, Letty Kwan & Richard E. Nisbett. 2008. Culture and aesthetic preference: Comparing the attention to

context of East Asians and Americans. Personality and Social Psychology Bulletin 34(9). 1260–1275.
Masuda, Takahiko & Richard E. Nisbett. 2001. Attending holistically versus analytically: Comparing the context sensitivity of Japanese and

Americans. Journal of Personality and Social Psychology 81. 922–934.
Matsumoto, David, Tsutomu Kudoh & Sachiko Takeuchi. 1996. Changing patterns of individualism and collectivism in the United States and

Japan. Culture & Psychology 2(1). 77–107.
McCloud, Scott. 1993. Understanding comics: The invisible art. Northampton, MA: Kitchen Sink Press.
Nisbett, Richard E. & Takahiko Masuda. 2003. Culture and point of view. Proceedings of the National Academy of Sciences 100(19). 11163–11170.
Nisbett, Richard E. & Yuri Miyamoto. 2005. The influence of culture: Holistic versus analytic perception. Trends in Cognitive Sciences 9(10).

467–473.
O’Loughlin, John & Paul F. Talbot. 2005. Where in the world is Russia? Geopolitical perceptions and preferences of ordinary Russians. Eurasian

Geography and Economics 46(1). 23–50.
Piantadosi, Steven T. 2014. Zipf’s word frequency law in natural language: A critical review and future directions. Psychonomic Bulletin & Review

21(5). 1112–1130.
San Martin, Alvaro, Joanna Schug & William W. Maddux. 2019. Relational mobility and cultural differences in analytic and holistic thinking.

Journal of Personality and Social Psychology 116. 495–518.
Senzaki, Sawa, Takahiko Masuda & Kristina Nand. 2014. Holistic versus analytic expressions in artworks: Cross-cultural differences and

similarities in drawings and collages by Canadian and Japanese school-age children. Journal of Cross-Cultural Psychology 45(8). 1297–1316.
Shinohara Kazuko & Matsunaka Yoshihiro. 2009. Pictorial metaphors of emotion in Japanese comics. In Forceville Charles &

Urios-Aparisi Eduardo (eds.), Multimodal metaphor, 265–293. Berlin: Mouton de Gruyter.
Ueda, Yoshiyuki & Asuka Komiya. 2012. Cultural adaptation of visual attention: Calibration of the oculomotor control system in accordance

with cultural scenes. PLoS One 7(11). e50282.
Varnum, Michael, Igor Grossmann, Daniela Katunar, Richard Nisbett & Shinobu Kitayama. 2008. Holism in a European cultural context:

Differences in cognitive style between central and East Europeans and Westerners. Journal of Cognition and Culture 8(3–4). 321–333.
Võ, Melissa Le-Hoa. 2021. The meaning and structure of scenes. Vision Research 181. 10–20.
Wang, Huaitang, Takahiko Masuda, Kenichi Ito & Marghalara Rashid. 2012. How much information? East Asian and North American cultural

products and information search performance. Personality and Social Psychology Bulletin 38(12). 1539–1551.
Zipf, George Kingsley. 1949. Human behavior and the principle of least effort. New York: Addison-Wesley.

Supplementary Material: This article contains supplementary material (https://doi.org/10.1515/mc-2023-0027).

Cultural differences in spatial context of comic scenes 189

http://www.visuallanguagelab.com/mast
https://doi.org/10.1515/mc-2023-0027

	Background check: cross-cultural differences in the spatial context of comic scenes
	1 Introduction
	2 Methods
	2.1 Data collection
	2.2 Data annotation
	2.3 Data analysis

	3 Results
	3.1 Background use
	3.2 Re-establishing length

	4 Discussion
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


