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Abstract:
Human communication is notable both for its precision and flexibility (Krauss, 2002). By following a mutually shared
set of signs and rules, meaning can be conveyed from one entity to another. In doing so, human communication allows
to formulate an “unlimited number of meaningful novel messages that are not tied to the immediate present” (Krauss,
2002, p.1). Human language in particular allows to refer to and think about both concrete objects and abstractions, past
events and experiences, remote both in space and time, or which exist only in the imagination (Keates, 1996). The same
applies to visual communication. However, despite their similarities, maps are unlike language. Its elements are unlike
words, but independent associative symbols with a reference fixed by convention but not by a single, nor unequivocal
reference (Bertin, 1974; Langer, 1953; Wood, 2010; MacEachren, 1982).
At the same time, humans constantly respond to their environments and the stimuli therein, responding differently in
respect to the type and characteristics of the stimuli exposed to (Russell, 1980; Russell & Feldman Barrett, 1999).
Applying this perspective to cartography indicates that the choices on how to depict and express data will affect how a
map is perceived and interpreted (Monmonier, 1996). Thus, cartographic elements and their visual parameters (e.g. shape,
color, hue, size, texture, and orientation) must be carefully elected to adequately represent and correspond with the
particular aspect of information to be communicated (Bertin, 1974). The variety of methods available for representing
information through cartographic representations allow to create strikingly different results created from a single set of
data (Thompson, Lindsay, & Gaillard, 2011). And yet, while a map may be designed to convey a single dataset of interest,
it does not convey a single universal message (Thompson et al., 2011). Chandler even claims that “changing the form of
the signifier while keeping the same signified can generate different connotations. Changes of style or tone may involve
different connotations, such as when using different typefaces for exactly the same text, or changing from sharp focus to
soft focus when taking a photograph” (Chandler, 2007, p.143).
In cartography, semiotic rules (Bertin, 1974) provide a framework to adequately select between the type of visual
variables in correspondence to the characteristics of information to be communicated, such as when to represent
information by shape, color, or size. These rules, however, do not further differentiate within each type of visual variable,
such as regarding the effects of different signifiers in maps on the map readers’ associations and interpretations, such as
the effect of depicting information by particular shape or color. In other words, while semiotics provides a shared set of
signs and rules, it does not address how choices for or the composition of graphic variables may lead to different
connotations, interpretations or judgments.
Recent research in cartography has begun to empirically study such effects of design decisions on the map reader’s
responses. Findings support the notion that changes in visual map styles can influence the map readers’ responses, such
as towards altering emotional responses, trust, liking, recall, efficiency, and effectiveness (Fabrikant, Christophe,
Papastefanou, & Maggi, 2012; Garlandini & Fabrikant, 2009; Jenny et al., 2018; Muehlenhaus, 2012). However,
empirical findings are still scarce.
This research is therefore dedicated to further disclosing the impact of visual variables on the map reader’s responses.
Following Chandler’s claim (Chandler, 2007), it is tested whether varying the signifier on a map while keeping the same
signified will lead to different responses towards the map. Among the most prevalently used visual signifiers in thematic
cartographic representations, geometric shapes (e.g. circle, triangles, squares) are a common means to indicate spatiotemporal occurrences. Yet, their significance and effect on map interpretation has not been explored. Hence, this research
focusses on two profound questions, i.e. firstly, what are the unique qualities geometric shapes are imbued with?, and
secondly, to which extent do cartographic representations, which are altered merely according to their geometric
signifiers, involve different affective and cognitive responses towards the map? We claim that the choice of signifier
matters, such as the choice for a circular shape (as opposed to a sextant) may influence the map viewer’s responses due
to the signifier’s inherent qualities. Figure 1 illustrates a set of signifiers used in the empirical studies of the present
research.
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Figure 1. Example of stimuli used in the empirical user studies of this research, comprising of 12 geometric shapes.
Empirical studies have been designed and conducted to identify the particular qualities of basic geometric shapes (e.g.
qualities of activation, potency, and valence) from a user perspective as well as to identify and quantify (dis)similarities
of geometric shape stimuli, commonly used in visual communication and in particular in thematic cartographic
representations. The concept of similarity is of crucial importance to theories in cognitive sciences, revealing part of the
stimuli’ cognitive structures and relatedness. In a second step of this research, further empirical studies have been
conducted to test the impact of the previously identified shape qualities and (dis)similarities on map interpretation and
map related judgments. Current findings strongly support the notion that even basic geometric shapes imbue particular
qualities, affecting map connotations, associations, and judgments.
By unravelling hidden communication effects and cognitive structures of graphic variables, this research indicates
significant implications in the context of cartography and beyond. In research and practice, it is particularly beneficial to
appropriately discriminate between stimuli in order to take informed choices. This research aims to contribute to a more
holistic understanding concerning the effects of design decisions and to contribute to more effectively communicating
messages by deliberately applying visual variables with distinct qualities.
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