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Abstract 

Which stimulus and person characteristics determine aesthetic appreciation? For many 

centuries, philosophers and scientists have been trying to solve this complex puzzle. Through 

the ages, order, complexity, and the balance between order and complexity have frequently 

been considered as an answer to this question. The literature on the topic, however, both 

theoretically and empirically speaking, is rather diffuse and contradictory. In this review, we 

give an overview of the main theories and empirical findings relating order, complexity, and 

their interplay to aesthetic appreciation, focusing on research concerning the visual modality. 

Additionally, we propose our own view on the interplay between order and complexity, in line 

with the reviewed theories and findings. Besides general relations, also individual differences 

in order, complexity, aesthetic appreciation, and their interrelations are discussed. With this 

review, we hope to conceptually clarify the literature and point to new roads for investigation 

in the field of human aesthetics.    

Keywords: aesthetics, order, complexity, individual differences 
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Order, Complexity, and Aesthetic Appreciation 

Complexity without order produces confusion. Order without complexity causes 

boredom. (Arnheim, 1966, p. 124) 

We must ultimately be able to account for the most basic fact of aesthetic experience, 

the fact that delight lies somewhere between boredom and confusion. (Gombrich, 

1984/1992, p. 9) 

 

Which stimulus and person characteristics determine aesthetic appreciation? For many 

centuries, philosophers and scientists have been trying to solve this complex puzzle. Order, 

complexity, and the balance between order and complexity have frequently been considered as 

an answer to this question. In a first part of this review, we focus on the main theories and 

findings concerning the general relations between (a) complexity and aesthetic appreciation; 

(b) order and aesthetic appreciation; and (c) the balance between order and complexity and 

aesthetic appreciation. In a second part, we focus on theories and findings concerning (d) 

individual variability in the interplay between order, complexity, and aesthetic appreciation. 

Finally, we give (e) some considerations for future research. 

Complexity and Aesthetic Appreciation  

 As will become clear in our review of the literature on this topic, the term complexity 

has been used to refer to a whole plethora of different stimulus aspects and has been defined 

in very diverse ways (for an extensive review of visual complexity, see Donderi, 2006a). We 

will define (stimulus) complexity as those aspects related to the quantity and variety of 

information (in a stimulus).  

Differential relationships between complexity and aesthetic appreciation. 

Although a lot of studies support the importance of complexity in shaping aesthetic 

preferences (e.g., Jacobsen & Höfel, 2002; Jacobsen, Schubotz, Höfel, & von Cramon, 2006; 

Tinio & Leder, 2009), studies do not agree on the type and direction of the relationship 

(Nadal, Munar, Marty, & Cela-Conde, 2010). Berlyne (1971) predicted that stimuli with a 

moderate level of complexity would be preferred above those with low or high levels of 

complexity. Many studies support Berlyne’s hypothesis of an inverted U-shaped relationship 

between complexity and aesthetic preference, with highest preference for stimuli with an 

intermediate level of complexity (e.g., for music: North & Hargreaves, 1995; Gordon & 

Gridley, 2013; for line drawings of house facades: Imamoglu, 2000; for language sequences 

and random shapes: Munsinger & Kessen, 1964; for a recent review on the inverted U-curve 
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in preference for music, see Chmiel & Schubert, 2017). However, other studies reported a 

positive linear (e.g., for snowflakes: Adkins & Norman, 2016; for texture patterns: 

Friedenberg & Liby, 2016), or even a non-inverted U-shaped relationship (e.g., for solid 

objects: Adkins & Norman, 2016; Phillips, Norman, & Beers, 2010) between complexity and 

aesthetic appreciation.  

The contradictory findings seem to result from several theoretical and empirical 

difficulties (Nadal et al., 2010). Not only do studies differ enormously in the type, number and 

ecological validity of the stimuli they used (Marin & Leder, 2013), but also the way in which 

complexity was defined, measured, and manipulated varied between studies (Nadal et al., 

2010). Additionally, the effects of complexity on aesthetic appreciation might be subject to 

individual differences (e.g., Aitken, 1974; Güçlütürk et al., 2016; Jacobsen & Höfel, 2002; 

Tinio & Leder, 2009).  

Objective and subjective complexity. One important distinction between different 

types and operationalizations of complexity is the distinction between subjective and 

objective complexity. Objective complexity refers to the amount or degree of complexity that 

is physically present in a certain stimulus. This is opposed to subjective complexity, which 

entails the subjects’ perception of the complexity of the stimulus in question. Objective 

measures of complexity are computed based on the properties of the stimulus itself. Whereas 

some objective measures are based on statistical image properties, image compression 

techniques, or edge detection algorithms, others are based on more directly visible stimulus 

dimensions (for an overview of definitions and examples of studies using them, see Table 1).  

Objective complexity measures. Commonly used examples of statistical image 

properties related to complexity are the measures of self-similarity, complexity, and 

anisotropy based on the Pyramid of Histograms of Orientation Gradients (PHOG) as well as 

the measures of Fourier slope and fractal dimension (e.g., Braun, Amirshahi, Denzler, & 

Redies, 2013; Mather, 2014). Self-similarity indicates how similar the image as a whole is to 

its parts (Lyssenko, Redies, & Hayn-Leichsenring, 2016). It is closely related to scale 

invariance and fractal dimension, and earlier studies have found museum paintings to be 

highly self-similar (e.g., Redies, Amirshahi, Koch, & Denzler, 2012). HOG-based complexity 

is defined as the mean magnitude of changes in luminance or color in an image. The higher 

the value of this measure, the more objectively complex the image is (Redies et al., 2012). 

Anisotropy measures the difference in magnitude of changes in luminance or color across 

orientations in an image (Braun et al., 2013). Low anisotropy indicates that the strength of the 

changes is similar across orientations, whereas high anisotropy indicates that some 
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orientations are more prominent than others in the image. In previous research, museum 

paintings and graphic artworks were characterized by a low degree of anisotropy (e.g., Redies 

et al., 2012).  

Fourier slope is an indicator of the strength of low spatial frequencies (representing 

coarse detail) relative to high spatial frequencies (representing fine detail) in the image 

(Redies, Brachmann, & Hayn-Leichsenring, 2015). A slope value of -2 indicates that the 

image has fractal-like, scale-invariant properties, which means that the relative strength of 

low and high spatial frequencies stays constant when zooming in or out of the image. In 

images with a shallower slope (values higher than -2), high spatial frequencies are more 

prominent than in image with a slope of -2. In images with a steeper slope (values lower than 

-2), low spatial frequencies are more important (Redies et al., 2014). For images of Western 

graphic art and natural scenes, the Fourier slope was found to be around -2, indicating scale-

invariant properties (e.g., Redies, Hasenstein, & Denzler, 2007). Fractal dimension indicates 

how ‘fractal’ or self-similar an image is (Hagerhall, Purcell, & Taylor, 2004). Fractals are 

shapes that show the same structures or patterns when zooming in or out of the image 

(Hagerhall et al., 2004). For two-dimensional images, the fractal dimension values are 

between 1 and 2, with values closer to 2 indicating more complex and intricate images 

(Mureika & Taylor, 2013). In previous research, humans preferred intermediate values for the 

fractal dimension, ranging from 1.3–1.5, although individual differences exist: Different 

subgroups of participants show an inverted-U, a positive linear, or a negative linear 

relationship between preference and fractal dimension (Spehar, Clifford, Newell, & Taylor, 

2003; Spehar, Walker, & Taylor, 2016; Street, Forsythe, Reilly, Taylor, & Helmy, 2016; 

Taylor, Spehar, Van Donkelaar, & Hagerhall, 2011).  

Although the relations between the different statistical image properties seem to 

depend on the type of images analyzed (C. Redies, personal communication, July 2, 2016), 

earlier research consistently found a relatively high correlation between HOG complexity and 

fractal dimension (e.g., r = .82, p < .001 in Braun et al., 2013). The other correlations seemed 

more variable (see Table 6 in Braun et al., 2013). Fourier slope and HOG complexity are 

somewhat related because a more shallow Fourier slope indicates more high frequencies 

(representing fine detail) in the image, which can make the image more complex. Anisotropy 

does only relate to complexity in some cases, for example in the most complex and self-

similar natural images (which have low anisotropy; C. Redies, personal communication, July 

2, 2016). 
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Other objective measures for complexity are making use of image compression 

techniques (for a rationale, see Machado et al., 2015), including amongst others GIF 

(Graphics Interchange Format; e.g., Forsythe, Nadal, Sheehy, Cela-Conde, & Sawey, 2011; 

Friedenberg & Liby, 2016; Marin & Leder, 2013) and JPEG (Joint Photographic Expert 

Group; e.g., Chikhman, Bondarko, Danilova, Goluzina, & Shelepin, 2012; Marin & Leder, 

2013). Another alternative method to calculate objective measures for complexity relies on 

edge detection algorithms, for instance, perimeter detection and Canny edge detection 

(Forsythe, Mulhern, & Sawey, 2008; for a rationale, see Machado et al., 2015).   

Objective complexity measures based on more directly visible characteristics of the 

stimulus include different measures of the number and variety of elements or colors in the 

stimulus (e.g., number of individual elements; Tinio & Leder, 2009; number of independent 

turns in polygonal shapes; Munsinger & Kessen, 1964). 

Name of measure Definition of measure Example studies 

Statistical image properties  

PHOG self-similarity the median similarity value 

between the Histogram of 

Oriented Gradients (HOG) 

features for subsections of an 

image and the HOG feature of a 

larger section of the image (or the 

complete image); indicates how 

similar the image as a whole is to 

its parts; method explained in 

Braun et al. (2013) 

Braun et al. (2013); 

Lyssenko et al. (2016); 

Redies et al. (2012); 

Redies et al. (2015) 

HOG complexity the mean magnitude of changes 

in luminance or color in an 

image; method explained in 

Braun et al. (2013) 

Braun et al. (2013); 

Lyssenko et al. (2016); 

Redies et al. (2012); 

Redies et al. (2015) 

PHOG anisotropy the difference in magnitude of 

changes in luminance or color 

across orientations in an image; 

method explained in Braun et al. 

(2013) 

Braun et al. (2013); 

Lyssenko et al. (2016); 

Redies et al. (2012); 

Redies et al. (2015) 
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Fourier slope the strength of low spatial 

frequencies (representing coarse 

detail) relative to high spatial 

frequencies (representing fine 

detail) in the image; method 

explained in Redies, Hänisch, 

Blickhan, & Denzler (2007) 

Braun et al. (2013); 

Redies, Hänisch, et al. 

(2007); Mather (2018); 

Redies et al. (2015) 

fractal dimension the density of edges in binarized 

images (Mureika & Taylor, 

2013); method explained in 

Braun et al. (2013) and Mather 

(2018) 

Braun et al. (2013); 

Forsythe et al. (2011); 

Mather (2018); Redies et 

al. (2015) 

entropy the variation in intensity values in 

an image 

Marin & Leder (2013) 

Shannon entropy (a) the degree to which patterns 

or spatial forms vary 

unpredictably or randomly across 

an image; the number of bits 

required to encode an image; 

method explained in Mather 

(2018) 

Mather (2018) 

 (b) the uniformity of the 

histogram of orientations of all 

edge elements; method explained 

in Redies, Brachmann, & 

Wagemans (2017) 

Redies et al. (2017) 

Zipf rank and size 

frequency 

methods explained in Machado et 

al. (2015) 

Machado et al. (2015); in 

musical domain: Manaris 

et al. (2003) 

Image compression 

techniques 

file length of the compressed file 

(or reduction in file length 

compared to original), using, for 

example: 
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 (a) Joint Photographic Expert 

Group (JPEG) compression, a 

method of lossy (i.e., irreversible) 

compression;  

Chikhman et al. (2012); 

Donderi (2006b); 

Forsythe et al. (2008, 

2011); Gartus & Leder 

(2017); Machado & 

Cardoso (1998); Marin & 

Leder (2013) 

 (b) Graphics Interchange Format 

(GIF) compression, a method of 

lossless (i.e., reversible) 

compression; 

Forsythe et al. (2008, 

2011); Friedenberg & 

Liby (2016); Gartus & 

Leder (2017); Marin & 

Leder (2013); Palumbo, 

Ogden, Makin, & 

Bertamini (2014) 

 (c) zip (lossless) compression; Donderi (2006b) 

 (d) Portable Network Graphics 

(PNG; lossless) compression; 

Gartus & Leder (2017); 

Marin & Leder (2013) 

 (e) Tagged Image File Format 

(TIFF; lossless) compression 

Gartus & Leder (2017); 

Marin & Leder (2013) 

 (f) fractal (lossy) image 

compression; method explained 

in Fisher (1995) 

Machado & Cardoso 

(1998); Machado et al. 

(2015) 

Edge detection algorithms the changes in intensity at the 

edges of an image, using for 

example:   

 

 (a) perimeter detection;  Forsythe et al. (2008, 

2011); Gartus & Leder 

(2017); Marin & Leder 

(2013) 

 (b) Canny edge detection; Forsythe et al. (2008); 

Gartus & Leder (2017); 

Marin & Leder (2013) 
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 (c) Root Mean Square (RMS) 

contrast; method explained in 

Cavalcante et al. (2011); 

Cavalcante et al. (2011); 

Gartus & Leder (2017); 

Marin & Leder (2013) 

 (d) phase congruency; method 

explained in Kovesi (2003) 

Gartus & Leder (2017); 

Marin & Leder (2013) 

 (e) Sobel edge detection Machado et al. (2015) 

Directly visible characteristics 

number of individual elements Tinio & Leder (2009) 

number of independent turns in polygonal shapes Munsinger & Kessen 

(1964) 

number of corners, crossing lines, lines, and turns Chikhman et al. (2012) 

Table 1. Objective measures of complexity. 

Subjective complexity measures. Measures of subjective complexity take the observer 

into account, but vary in how much importance they give to individual differences (i.e., 

averaging over participants or using the separate scores of each individual participant). 

Examples of how subjective complexity can be measured include two-alternative forced-

choice (2AFC) tasks (e.g., Chipman & Mendelson, 1979) and rating scales (e.g., Marin & 

Leder, 2013). 

Aspects of objective complexity determining subjective complexity. Several 

researchers have tried to determine the physical and statistical (i.e., objective) aspects of the 

stimulus that help to predict subjective complexity (e.g., Attneave, 1957; Corchs, Ciocca, 

Bricolo, & Gasparini, 2016). In previous studies, statistical image properties like self-

similarity and HOG complexity showed strong positive correlations with subjective ratings of 

complexity (e.g., r = .56 and r = .68, ps < .001, respectively, in Lyssenko et al., 2016). 

Anisotropy showed a negative correlation with subjective complexity (r = – .39, p < .001 in 

Lyssenko et al., 2016). For patterns varying in fractal scaling properties, perceived complexity 

increased almost linearly with fractal dimension within each image type (Spehar et al., 2016). 

Also the objective complexity measures based on JPEG and GIF compression techniques, as 

well as those measures based on perimeter detection and Canny edge detection, were found to 

correlate positively with subjective judgments of complexity (Forsythe, Mulhern, & Sawey, 

2008; Forsythe et al., 2011; Palumbo, Ogden, Makin, & Bertamini, 2014).  

Subjective complexity is not reducible to aspects of objective complexity, however 

(Arnheim, 1954/2004; Attneave, 1957). For example, individual differences exist in which 



ORDER, COMPLEXITY, AND AESTHETIC APPRECIATION 10 
 

aspects of objective complexity determine an individual’s perceived complexity and to what 

extent (cf. “Individual differences in the perception of order and complexity”). Furthermore, 

the importance of different aspects of objective complexity for subjective complexity may 

vary depending on the type of stimuli selected (e.g., Chikhman et al., 2012: Marin & Leder, 

2013) or on the definition of complexity given to the participants (e.g., Oliva, Mack, Shrestha, 

& Peeper, 2004).  

Other researchers have specified a number of dimensions to categorize the different 

objective complexity factors influencing subjective complexity (e.g., Berlyne et al., 1968; 

Nadal et al., 2010). According to Berlyne (1960), the subjective complexity of a stimulus is 

positively related to the number of distinguishable elements and the dissimilarity between 

those elements. Additionally, he postulated a negative relation between perceived complexity 

and the degree to which several elements are responded to as a unit (Berlyne, 1960). A factor 

analysis conducted by Berlyne, Ogilvie, and Parham (1968) indicated two main factors 

determining subjective complexity: (a) the number of independently selected component 

elements, which they called an ‘information content’ dimension; and (b) a dimension they 

called ‘unitariness vs. articulation into easily recognizable parts’. With this concept, they refer 

to the degree in which the elements are grouped together as indistinguishable units in a cluster 

relative to a form of hierarchical organization in which the elements retain an important role 

as natural parts of a larger whole (for more discussion of different kinds of grouping, see 

Wagemans, 2018).  

In line with this, Chipman (1977) distinguished between quantitative and structural 

variables influencing perceived complexity. She argued that where the quantitative variables 

set the upper limit for the amount of perceived complexity, the detection of psychologically 

relevant organization (i.e., the structural variables) can reduce subjective complexity. Nadal et 

al. (2010) later differentiated between three different forms of visual complexity that 

influenced people’s perception of complexity: subjective complexity related to (a) the amount 

and variety of elements, (b) the ways those elements are organized, and (c) asymmetry1. They 

also reported preliminary evidence for differential relationships between these three factors 

determining subjective complexity and aesthetic appreciation. Whereas the amount and 

variety of elements had a positive linear relationship with aesthetic appreciation, a descending 

U-shaped relation was found for complexity in the ways the elements in a stimulus are 

                                                 
1 Although the work of Nadal et al. (2010) is an important theoretical contribution for distinguishing 

between and structuring of the different uses of the term complexity in the existing literature, we will 

reinterpret these different types of complexity below in terms of order and complexity.   
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organized. Furthermore, asymmetry showed an inverted U-shaped relationship with aesthetic 

appreciation. 

Complexity as a multidimensional concept. Besides Berlyne et al. (1968), Chipman 

(1977), and Nadal et al. (2010), other authors have also noted that visual complexity is a 

multidimensional concept (e.g., Kreitler, Zigler, & Kreitler, 1974; Rump, 1968). Rump (1968) 

reported that individuals’ preferences for different aspects of objective complexity did not 

correlate with each other. This means that individuals’ preference for a specific type of 

objective complexity did not reflect whether they also preferred other types of objective 

complexity. Kreitler et al. (1974) did find some correlations between the preferences for 

different complexity dimensions they examined, but the correlations were very low. However, 

most research on complexity and aesthetic appreciation has used complexity as a 

unidimensional concept, not distinguishing between different aspects of complexity (Nadal, 

2007). As mentioned earlier, various operationalizations of complexity have been used, which 

may be one of the reasons why differential relationships between complexity and aesthetic 

appreciation have been found (Nadal, 2007). As Nadal et al. (2010) found preliminary support 

for differential relationships between the types of complexity they distinguished and aesthetic 

appreciation, it appears that acknowledging the multidimensionality of complexity may be a 

fruitful approach in the search for more consistent relationships between complexity and 

aesthetic appreciation. 

Subjective complexity resulting from objective complexity and order. The 

literature reviewed above (e.g., Berlyne et al., 1968; Chipman, 1977; Nadal et al., 2010) 

defined subjective complexity as dependent on aspects related to the quantity and variety of 

elements in a stimulus as well as aspects related to the structure and organization in the 

stimulus. We agree with the authors mentioned above that subjective complexity may be 

defined based on these different dimensions. However, we will define objective complexity as 

only containing those aspects related to the quantity and variety of information in a stimulus, 

very similar to the first dimension mentioned by Berlyne et al. (1968) and Nadal et al. (2010). 

Objective order will be used to refer to aspects related to the structure and organization of the 

information in the stimulus (cf. the second dimension of Berlyne et al., 1968, and the second 

and third dimension of Nadal et al., 2010). 

Order and Aesthetic Appreciation 

Besides complexity, the order or organization present in a stimulus is also generally 

accepted to influence aesthetic appreciation. Although Nadal et al. (2010) described how the 

elements in the stimulus are organized and the symmetry present in the stimulus as aspects of 



ORDER, COMPLEXITY, AND AESTHETIC APPRECIATION 12 
 

complexity, we will regard them as aspects of order instead. We thus define (stimulus) order 

as those aspects related to the structure and organization of information (in the stimulus). 

 

Figure 1. Order and complexity on different stimulus dimensions in images of neatly 

organized compositions. Figure licensed under CC BY 4.0 by the authors. Retrieved from 

https://doi.org/10.6084/m9.figshare.6144233. 

Simplicity versus order. It is important to clarify that we distinguish order from 

simplicity (and complexity from disorder). In what follows, simplicity is defined as opposite 

to complexity, indicating the quantity and variety of information content in a stimulus 

(varying from low to high). In contrast, order refers to how the elements in the stimulus are 

organized or structured, and how well this is the case, without taking into account the number 

or variety of elements present in the stimulus. Of course, the degree of order or disorder that 

can be present on a certain stimulus dimension will depend on the degree of complexity 

present on that dimension, in the sense that there is more room for an effect of order versus 

disorder when the number or variety of elements is larger. A stimulus that is complex on a 

certain stimulus dimension (e.g., showing a lot of variety in the size of its elements; see 

Figures 1A and 1B) can also be very ordered, both on the same dimension (e.g., a systematic 

gradient in sizes can be presented; see Figure 1A) and/or on other stimulus dimensions (e.g., 

together the elements can form an ordered configuration such as a circle; see Figure 1A). On 
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the other hand, a stimulus that is very simple on a certain stimulus dimension (e.g., all 

elements in the stimulus have the same size; see Figure 1C) usually cannot be very disordered 

on the same dimension, but the stimulus can be very disordered on other stimulus dimensions 

(e.g., different orientations of the elements in the stimulus; see Figure 1D). So, there is a lot of 

room for interactions between order and complexity to take place, but it is better to keep the 

concepts distinct at the level of the definitions.  

As was the case with complexity, different conceptualizations of order have been used 

in the literature. However, less systematic research appears to have been done about the 

different conceptualizations and operationalizations of order than those of complexity (for 

some objective measures and examples of their use, see Table 2). Furthermore, whereas the 

distinction between objective and subjective order would make sense, it has not typically been 

used in the literature. Objective order refers to the structure and organization that is physically 

present in a certain stimulus (e.g., symmetry, iteration, alignment). This is opposed to 

subjective order, which entails the subjects’ perception of the order of the stimulus in 

question. Lyssenko et al. (2016) found that participants’ evaluation of structure in a set of 

abstract artworks correlated negatively with objective, statistical image properties like PHOG 

self-similarity (r = − .24; p < 0.001) and HOG complexity (r = − .29; p < 0.001), and 

negatively with anisotropy (r = .22; p < 0.001). Marković and Radonjić (2008) investigated 

correlations between implicit (i.e., subjective) and explicit (i.e., objective) features of 

paintings and found judgments concerning the implicit feature of regularity (e.g., arranged, 

precise, regular) to correlate positively with judgments concerning explicit features of form 

(e.g., precise, neat, salient form) and space (e.g., voluminosity, spatial depth, oval contours). 

One aspect of order that did get considerable attention in the empirical research 

literature on aesthetic appreciation is symmetry. One of the reasons that other aspects of order 

have remained understudied may be that those aspects seem less straightforward to measure in 

a purely objective way than symmetry or aspects of complexity. Arnheim (1954/2004, p. 19), 

for example, indicated that “[e]xcept for the most regular shapes, no known method of 

rational calculation can replace the eye’s intuitive sense of balance”. Furthermore, some 

aspects of order have been studied under the label of complexity (which has added to the 

confusion in the literature).  

  



ORDER, COMPLEXITY, AND AESTHETIC APPRECIATION 14 
 

Name of measure Definition of measure Example studies 

Symmetry   

mirror symmetry similarity of pixel values on both 

sides of a reflection axis; method 

explained in Hübner & Fillinger 

(2016) 

Gartus & Leder (2017); 

Hübner & Fillinger 

(2016) 

parallelism similarity of orientation of 

different edges in the image; 

method explained in Redies et al. 

(2017) 

Redies et al. (2017) 

homogeneity (relative 

entropy) 

similarity of number of black 

pixels in different subsections of 

a binarized image; method 

explained in Hübner & Fillinger 

(2016) 

Gartus & Leder (2017); 

Hübner & Fillinger 

(2016) 

Perceptual balance        

objective overall balance 

score  

the average of eight measures of 

symmetry; method explained in 

Wilson & Chatterjee (2005) 

Gartus & Leder (2017); 

Hübner & Fillinger 

(2016); Wilson & 

Chatterjee (2005) 

deviation of the center of 

“mass” (DCM) 

the Euclidian distance of the two-

dimensional center of “mass” to 

the picture’s geometrical center; 

method explained in Hübner & 

Fillinger (2016) 

Gartus & Leder (2017); 

Hübner & Fillinger 

(2016) 

rule of thirds (ROT) metric saliency map-based measure 

indicating to which extent the 

rule of thirds was present in an 

image; method explained in 

Amirshahi et al. (2014) 

Amirshahi et al. (2014) 

Table 2. Objective measures of order. 

Order as a multidimensional concept. Like complexity, order can be viewed as a 

multidimensional concept. Different types of order exist (e.g., similarity grouping, symmetry, 
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alternation/iteration, systematic alteration/gradient, etc.) and order can occur with respect to 

different dimensions (e.g., orientation, color, size, shape, spatial composition/configuration, 

etc.). Below some important components of order and their relation to aesthetic appreciation 

will be highlighted. 

Perceptual grouping principles. Gestalt psychologists formulated different grouping 

laws (Arnheim, 1954/2004; for a review, see Wagemans et al., 2012) including the principles 

of similarity (e.g., in orientation, color, size, shape), proximity (i.e., similar spatial location), 

common fate (i.e., similar direction or speed), symmetry and parallelism, continuity, and 

closure. The most general Gestalt law is the law of Prägnanz, which states that objects within 

the perceptual field (and the perceptual field in itself) will be organized in the simplest and 

most encompassing way possible given the current conditions (Wagemans et al., 2012). In his 

book “Art and Visual Perception”, Arnheim (1954/2004) described the close relationship 

between the Gestalt principles and the arts: “at no time could a work of art have been made or 

understood by a mind unable to conceive the integrated structure of a whole” (p. 5) and “All 

works of art have to be looked at ‘from above,’ that is, with a primary grasp of the total 

organization. At the same time, however, relations among the parts often play an important 

compositional role” (p. 88). 

Some authors hypothesized that aesthetic appreciation is generated from being able to 

group elements together and to detect the properties that bring order and unity to them (Post et 

al., 2016; Ramachandran & Hirstein, 1999). Also Koffka already described a link between 

Gestalt psychology and aesthetic appreciation (Koffka, 1940; recently revisited by Spehar & 

van Tonder, 2017). However, somewhat surprisingly perhaps, not much empirical research 

has systematically investigated the specific role of the grouping principles in relation to 

aesthetic appreciation. 

Symmetry. One grouping principle for which evidence does exist, is symmetry, a 

higher-order regularity to which the human visual system is highly sensitive (for reviews, see 

Bertamini, Silvanto, Norcia, Makin, & Wagemans, 2018; Wagemans, 1997). In the study of 

Jacobsen and Höfel (2002), symmetry was found to be the most important factor in the 

aesthetic appreciation of graphic patterns. Most studies argue that people prefer symmetry 

above non-symmetry (e.g., Cárdenas & Harris, 2006; Eisenman & Rappaport, 1967; Jacobsen 

et al., 2006; Munsinger & Kessen, 1964; Westphal-Fitch, Huber, Gómez, & Fitch, 2012). 

Cárdenas and Harris (2006) showed that participants preferred symmetrical designs above 

asymmetrical designs. Westphal-Fitch et al. (2012) used the method of production and found 

that people spontaneously produced highly ordered, often symmetrical, visual patterns, 
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without being instructed to do so. However, some other investigations point to a preference 

for slight asymmetry, for example when comparing Mondrian’s paintings to symmetrical 

alternatives (Swami & Furnham, 2012). A recent study found that symmetrical patterns were 

preferred over asymmetrical ones in both implicit and explicit evaluative tasks 

(Weichselbaum et al., 2018). Explicit beauty ratings for asymmetrical patterns increased with 

art expertise, however.  

Perceptual balance and the rule of thirds. Symmetry can be seen as the simplest type 

of visual or perceptual balance (Arnheim, 1954/2004; Wilson & Chatterjee, 2005). Besides 

for the importance of symmetry, there is evidence for the importance of dynamic balance in 

determining aesthetic appreciation. Dynamic balance arises from a stimulus in which the 

visual forces of the different elements compensate each other (Arnheim, 1954/2004; Wilson 

& Chatterjee, 2005). An objective measure of dynamic balance accounted for considerable 

amounts of the variance in preference ratings for images with circles, hexagons, and squares 

(R² between .44 and .78; Wilson & Chatterjee, 2005). Also Hübner and Fillinger (2016) found 

perceptual balance to be a predictor for ratings of aesthetic appreciation. Locher and 

colleagues (Locher, Cornelis, Wagemans, & Stappers, 2001; Locher, Stappers, & Overbeeke, 

1998) asked participants to create visual designs themselves. For most participants, the center 

of the design was very near to the geometric center of the display field, indicating perceptual 

balance.  

One specific type of visual balance can emerge when an image follows the rule of 

thirds. The rule of thirds (ROT) is a well-known rule for composition in two-dimensional 

visual art like paintings and photographs, which indicates that the focus point of an image 

should be located along one of the third lines, or on one of the four intersections of the third 

lines, to be perceived as aesthetically pleasing (Amirshahi, Hayn-Leichsenring, Denzler, & 

Redies, 2014). When cropping photographs, the saliency center-of-mass was closer to the 

geometrical center for details selected than for details avoided by participants (Abeln et al., 

2016). For a large set of photographs, however, aesthetic ratings correlated only weakly with 

subjective ROT and not at all with objective ROT measures (Amirshahi et al., 2014).  

Conceptual Dimensions of Order and Complexity  

Order and complexity can also occur on conceptual or semantic dimensions (i.e., 

dimensions relating to concepts or ideas or to meaning). Birkhoff (1933) distinguished formal 

and connotative elements of order. Formal elements of order (e.g., repetition, similarity, 

contrast, equality, symmetry, balance, and sequence) involve a reference to a simple physical 

property of the aesthetic stimulus. Connotative elements of order involve all properties of the 
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stimulus that are not of this simple formal type. Nicki and Moss (1975) distinguished between 

perceptual and conceptual complexity, the first being related to the number of stimulus 

elements and the degree of irregularity in their arrangement and the second factor being 

related to the cognitive labels or associations evoked by the stimulus.  

The fact that most studies in aesthetics have focused either on form (i.e., perceptual 

dimensions) or on content (i.e., conceptual or semantic dimensions) was mentioned by 

Berlyne (1960) as one of the problems with the aesthetics research of his time. Phillips et al. 

(2010) suggested that the interaction of ‘denotative’ and ‘connotative’ properties of artworks 

could drive the contrasting findings in the aesthetics literature in the sense that the 

connotations given to an artwork can be very peculiar for each observer, possibly leading to 

large individual differences. Additionally, although visual complexity correlated negatively 

with perceived presentation duration for stimuli containing semantic content (Cardaci, Di 

Gesù, Petrou, & Tabacchi, 2009), visual complexity did not relate to perceived duration of 

images lacking semantic content (Palumbo et al., 2014).  

Some studies found conceptual or semantic factors to be the most important ones in 

determining aesthetic appreciation (e.g., Martindale, Moore, & Borkum, 1990). In addition, 

some studies found evidence for a preference for less conceptual ambiguity. Stephens and 

Hoffman (2016) reported that textures with fewer descriptions (i.e., fewer possible conceptual 

organizations of the stimulus content) were liked better. Taylor and Franklin (2012) observed 

the same for colors: Colors associated with fewer objects were liked better than colors 

associated with many objects.    

Recent work emphasized the importance of insight (i.e., Aha experience) and how it 

reduced ambiguity (i.e., by increasing conceptual order) in increasing aesthetic appreciation 

(e.g., Muth & Carbon, 2013). Furthermore, also the anticipation of insight already led to an 

increase in aesthetic appreciation (e.g., Muth, Raab, & Carbon, 2015). Although this 

(anticipated) reduction of semantic instability was found to increase aesthetic appreciation in 

general, further research will be needed to specify how different types of semantic instability 

relate to aesthetic appreciation under different circumstances (e.g., individual and contextual 

differences; Muth & Carbon, 2016).  

Whereas the results of Munsinger and Kessen (1964) supported the inverted U-shaped 

function between variability (i.e., complexity) and aesthetic appreciation, they found 

unexpectedly high preference for extremely simple and extremely complex figures. The 

preferences for extremely complex figures could be accounted for by effects of 

meaningfulness: The extremely complex figures were judged much more meaningful than the 
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figures with intermediate complexity. In sum, also conceptual or semantic aspects of order 

and complexity seem to influence aesthetic appreciation.  

Aesthetic Appreciation and the Balance Between Order and Complexity  

 Both order and complexity are thus important in determining aesthetic appreciation. 

One additional reason for the contrasting findings in both fields of study could be that effects 

order and complexity are intertwined, and that it is the balance between the two that 

influences aesthetic appreciation (see Figure 2).  

 

Figure 2. Order, complexity, and their interplay in relation to aesthetic appreciation. The blue 

dotted and orange continuous arrows indicate the possibility of order and complexity as 

independent or interacting factors influencing aesthetic appreciation, respectively. Figure 

licensed under CC BY 4.0 by the authors. Retrieved from 

https://doi.org/10.6084/m9.figshare.6144383. 

 Early ideas. Throughout history, the importance of an appropriate balance between 

order (also referred to as unity, uniformity, synthesis, harmony, lawfulness, and organization) 

and complexity (also variety, diversity, or multiplicity are used) in explaining aesthetic 

appreciation has been suggested by many different philosophers, including Philo, Plotinus, 

Descartes, Hutcheson, Baumgarten and Moses Mendelssohn (Gilbert & Kuhn, 1953/1972; 

Rist, 1967). By introducing an aesthetics “from below”2, Fechner’s (1876) work represented a 

transformation from more deductive and theoretical to more inductive and experimental 

                                                 
2 This is used in contrast to the philosophical aesthetics “from above” and not used in contrast to the 

earlier mentioned “from above” in the section about perceptual grouping principles.  
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methods in the field of aesthetics (Cupchik, 1986). With his formal principle of unified 

connection of the manifold (Gilbert & Kuhn, 1953/1972), Fechner proposed that stimuli that 

are experienced as pleasing must provide an adequate balance between order (i.e., ‘unified 

connection’) and complexity (i.e., ‘the manifold’; Cupchik, 1986). Furthermore, he argued 

that people will tolerate a moderate level of arousal more frequently and for a longer time 

than a very low or very high level, as this would cause under- or overstimulation, respectively 

(his ‘principle of the aesthetic middle’; Cupchik, 1986).  

Based on Wundt’s (1874) inverted-U curve showing that pleasantness is perceived as 

highest for medium stimulus intensities, Berlyne proposed a similar association between 

pleasure and arousal potential: “moderate arousal potential will be maximally rewarding” 

(Berlyne, 1960, p. 201). However, this optimal level of arousal is supposed to depend on a 

large number of different factors, including collative (related to the viewer’s expectations), 

psychophysical (related to the sensory dimensions of the stimulus), and ecological variables 

(related to the meaningfulness and associations to environmental objects; Palmer et al., 2013). 

When applying his arousal theory to aesthetic appreciation, also Berlyne (1960) discusses the 

principle of unity in diversity. He relates diversity to two factors that constitute complexity 

(i.e., heterogeneity and numerosity of elements), but argues that diversity can also entail 

novelty, ambiguity, and surprise. In contrast, the principle of unity is proposed to moderate or 

diminish arousal levels (Berlyne, 1960).  

Clarifying the relation between order and complexity. As long as no clear 

definition of unity (i.e., order), diversity (i.e., complexity), or their relation (i.e., balance) is 

given, we cannot really do anything with this theoretical proposal of a balance between order 

and complexity influencing aesthetic appreciation (Eysenck, 1942). Birkhoff (1933), a 

mathematician, was the first who tried to define these concepts and their relation in a more 

exact way (Eysenck, 1942). His theory of aesthetic preference (M = O/C) stated that a 

measure of aesthetic preference (M) should vary positively with the amount of order (O) and 

negatively with complexity (C; Boselie & Leeuwenberg, 1985; Palmer et al., 2013)3. Birkhoff 

specified in detail how he defined order and complexity by identifying different stimulus 

properties that could be seen as different manifestations of order and complexity for a series 

of different object classes, including polygons and melodies (Boselie & Leeuwenberg, 1985). 

                                                 
3 A similar formula has been proposed in the context of a more general theory about the perception of 

regularity. Indeed, the key formula of Van der Helm and Leeuwenberg’s (1996) holographic approach 

to the goodness or weight (W) of regularity is: W = E/N, in which E is evidence for regularity (i.e., 

order) and N the total amount of information (i.e., complexity).    
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He argued that the elements determining order and complexity should be identified for each 

class of objects separately (Eysenck, 1942). No convincing empirical evidence was found to 

support Birkhoff’s formula, however (Boselie & Leeuwenberg, 1985; Palmer et al., 2013).  

Eysenck (1942) acknowledged Birkhoff’s contributions, but pointed out that 

subsequent steps to take were (a) to identify the elements that determine order and complexity 

empirically (instead of via deductive reasoning); and (b) to derive a general formula to 

represent the relation between order and complexity in an experimental way. Therefore, 

Eysenck (1941) developed an empirical aesthetic formula to predict the preference of humans 

for simple polygons (Boselie & Leeuwenberg, 1985; Nadal, 2007). In Eysenck’s measure (M 

= O x C) both order and complexity could positively contribute to aesthetic preference, 

whereas Birkhoff’s measure predicted complexity to be negatively correlated with liking. 

Eysenck predicted that his measure would apply to aesthetic preference in any set of visual 

stimuli (Nadal, 2007), although he believed that the final formula would inevitably be more 

complicated than his simple proposal (Eysenck, 1942).  

Arnheim postulated an antagonistic but also a complementary relationship between 

both concepts. More specifically, he stated that although order tends to reduce complexity and 

complexity tends to reduce order, order and complexity also need each other: “Complexity 

without order produces confusion. Order without complexity causes boredom.” (Arnheim, 

1966, p. 124). Gombrich (1984/1992) later stated: “We must ultimately be able to account for 

the most basic fact of aesthetic experience, the fact that delight lies somewhere between 

boredom and confusion.” (Gombrich, 1984/1992, p. 9). In later work, Arnheim referred to 

what he previously called order as orderliness, and describes the balance between orderliness 

and complexity as order. “A structure can be more or less orderly at any level of complexity. 

The level of ordered complexity is the level of order” (Arnheim, 1971, p. 51). Arnheim 

regarded ‘order’ (i.e., the balance between orderliness and complexity) as a necessary but not 

a sufficient condition for aesthetic appreciation (Arnheim, 1971). 

The balance between order and complexity was nicely demonstrated in a study by 

Eisenman and Gellens (1968), in which they simultaneously varied symmetry and complexity 

(in this case, the number of vertices of the figures). Participants showed a strong preference 

for complex symmetric figures over the other three possible combinations (i.e., simple 

symmetric, simple asymmetric, and complex asymmetric figures). The balance between order 

and complexity has also been discussed in many other research fields and application 

contexts, including acoustics (e.g., Fletcher, 2012), webpage design (e.g., Deng & Poole, 

2012; Post, Nguyen, & Hekkert, 2017), environmental aesthetics (e.g., Nasar, 1994), fashion 
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(e.g., Gray, Schmitt, Strohminger, & Kassam, 2014), and product design (e.g., Post et al., 

2016).  

Post et al. (2016) defined the principle of unity-in-variety as “the maximization of both 

unity and variety, in order to achieve a balance that offers the greatest aesthetic appreciation” 

(p. 142). They argued that unity is the dominant factor in the relationship between unity and 

variety, and that unity (i.e., order) facilitates the appreciation of variety (i.e., complexity). 

They tested this idea of unity and variety being partial opposites while simultaneously 

contributing to aesthetic appreciation in the field of product design. They found an 

asymmetrical relationship between unity and variety, in the sense that the appreciation of 

variety was dependent on the presence of unity, whereas unity can be appreciated 

independently of variety (Post et al., 2016). From a study on webpage aesthetics, Post et al. 

(2017) concluded that “both unity and variety independently and positively influence aesthetic 

appreciation” (p. 48) and that “simultaneously maximizing unity and variety leads to an 

optimal balance where aesthetic appreciation is highest” (p. 48).  

Revisiting the various relationships. Although the principle of balancing order and 

complexity (i.e., unity in variety) has been regarded as one of the fundamental principles of 

aesthetics since ancient times, very few empirical studies have investigated the balance 

between order and complexity in a direct way (Post et al., 2016). As Eysenck (1942) 

indicated, we need clear definitions of the aspects involved, which are order and complexity, 

but also their relation, before this idea of balance can be useful in explaining human aesthetic 

appreciation. Based on the literature reviewed above, we will now present our own, more 

integrative view on the relation between order and complexity in determining aesthetic 

appreciation. We follow Arnheim (1966) in that the relationship between order and 

complexity is both antagonistic and complementary. On the one hand, order and complexity 

can be seen as partial opposites: Complexity reduces order, order reduces complexity 

(Arnheim, 1966). On the other hand, we expect order and complexity to complement each 

other. Whereas order needs complexity to show its structuring and clarifying potential, 

complexity needs order to be understood and appreciated.  

Order and complexity as partial opposites. Although a lot of different types of order 

exist, we will use the example of similarity here. Similarity is a form of order (i.e., a way in 

which the information in a stimulus is structured or organized), but it can also be seen as 

indicating a low level of complexity (i.e., a smaller amount and variety of information: 

simplicity). For example, noticing that all elements in the stimulus shown in Figures 1C and 

1D have the same size cannot only make this image look less complex than other images, it is 
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also a way to perceive the shown elements as a coherent whole. The similar size becomes a 

form of order or organization. This is one reason why we think order and complexity are 

interrelated and need to be studied together.  

 

Figure 3. Illustration of order and complexity as partial complements. Order needs 

complexity to show its possibilities, complexity needs order to be appreciated. Figure licensed 

under CC BY 4.0 by the authors. Retrieved from 

https://doi.org/10.6084/m9.figshare.6144380.  

Order and complexity as partial complements. A second reason is that order and 

complexity also need each other. On the one hand, order needs complexity to be able to show 

its possibilities. With more complexity (i.e., larger number and variety of elements present in 

the stimulus), more possibilities arise for ordering or not ordering these elements. When 

complexity is low on a certain dimension, there are fewer possibilities to order the stimulus on 

that dimension than when complexity is high on that dimension (e.g., Figure 3A versus 3B–

D). We expect the degree of complexity present in a stimulus to determine the order or 

disorder that can be present in that stimulus, both quantitatively and qualitatively. That is, 

compared to stimuli with lower levels of complexity (e.g., Figure 3A), stimuli with higher 

levels of complexity can show a broader range of quantitatively different (dis)order levels. For 

instance, Figure 3B is much less ordered than Figures 3C and 3D. Moreover, they can show a 
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broader range of qualitatively different orderings, even with similar levels of order. For 

instance, Figures 3C and 3D are both quite ordered but in very different ways: grouped by 

size in decreasing order in Figure 3C and in order of increasing versus decreasing size in 

Figure 3D (giving rise to a more symmetric arrangement). Furthermore, ordered stimuli that 

lack complexity may be perceived as boring.  

On the other hand, complexity also needs order. Stimuli that are highly complex (i.e., 

contain a large amount and variety of information) can only be ‘understood’ and aesthetically 

appreciated when the information is sufficiently structured. Completely unstructured or 

disordered stimuli may require too much energy or processing capacity and may be perceived 

as confusing. This is in line with the ideas of Post et al. (2016), who argued that unity (i.e., 

order) facilitates the appreciation of variety (i.e., complexity).   

We summarize our ideas on the balance between order and complexity with the words 

of Moore (1917, p. 145):  

“Real art demands that we put forth a vigorous effort to comprehend a manifold of 

impressions in a single scheme of thought. When this effort is severe but successful, 

aesthetic joy is at its very pitch; when only a listless effort is called forth, the aesthetic 

work is trivial; when the effort demanded exceeds our powers of mental activity, or 

when there is violent thwarting of the powers called into play, we experience the 

painful shock of ugliness.”  

In conclusion, it seems clear that order and complexity interact in how they influence 

aesthetic appreciation. While on the one hand contrasting each other, order and complexity 

also depend on each other’s presence to optimize appreciation. However, individuals can vary 

in the amount of order they prefer relative to the amount of complexity that is present. In 

other words, individuals can vary in their preferred level of balance between order and 

complexity.  

Alternative Accounts of Aesthetic Appreciation 

In our review so far, we have focused on the balance between order and complexity as 

a fundamental factor for aesthetic appreciation. However, other theories and principles of 

aesthetic appreciation have been proposed and used in empirical aesthetics too. Here we 

briefly discuss some of the important theories of aesthetic appreciation and demonstrate how 

they can be related to the perspective of balancing order and complexity as well. It is our aim 

to show the complementarity of the different theories regarding their views on how order and 

complexity relate to aesthetic appreciation rather than to pinpoint which theory should be 

preferred over the others. 
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Processing fluency and aesthetic appreciation. Reber and colleagues (e.g., Reber, 

Schwarz, & Winkielman, 2004) proposed processing fluency as a crucial determinant of 

aesthetic appreciation. In their fluency theory, they state that the more fluently a stimulus is 

processed, the more the stimulus will be preferred. Although it can explain many different 

phenomena in the field of experimental aesthetics (cf. Palmer et al., 2013), it would predict a 

linear decrease in preference with increasing complexity, as increased complexity is expected 

to require increased processing and complex stimuli would thus be processed less fluently 

than simpler ones. Several attempts have been made to reconcile preferences for complexity 

and the framework of processing fluency (e.g., Belke et al., 2015). Recently, Joye, Steg, Ünal, 

and Pals (2016) found evidence that some highly complex types of stimuli characterized by 

high internal repetition (e.g., fractals) can be processed fluently despite their visual 

complexity. More specifically, they asked participants to solve some puzzles while being 

exposed (or after being exposed) to either high-fractal or low-fractal stimuli. They found that 

participants solved the puzzles that were presented in combination with the high-fractal 

stimuli in less time and more accurately than puzzles presented in combination with the low-

fractal stimuli. Furthermore, participants perceived the puzzles associated with the high-

fractal stimuli as easier than the ones associated with the low-fractal stimuli.  

By showing that processing fluency and complexity are not always negatively related, 

these findings are a first step in the reconciliation of the ideas and findings of fluency theory 

on the one hand and theories predicting a non-negative (positive or curvilinear) relation 

between aesthetic appreciation and complexity on the other hand. More specifically, the 

internal order present in a stimulus of high complexity (in the study of Joye and colleagues in 

the form of internal repetition) is expected to promote higher processing fluency and 

consequently also higher aesthetic appreciation. Within the framework of a balance between 

order and complexity, the high level of order (internal repetition) is considered to compensate 

for high level of complexity in the high-fractal stimuli, leading to higher aesthetic 

appreciation.  

Predictive coding account of visual art. Van de Cruys and Wagemans (2011) 

proposed to look at aesthetic appreciation from a predictive coding perspective. From this 

perspective, individuals constantly make predictions about what to expect in the (visual) 

environment. These predictions are compared to the incoming sensory input. When 

predictions and input do not match, prediction errors occur. The predictive coding account of 

visual art proposes that aesthetic appreciation is related to successful reduction of these 

prediction errors. Similar to the perspective of balancing order and complexity, this account 
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predicts interindividual differences in an optimal point (see next section): It predicts that each 

individual has its own optimal, preferred amount of unpredictability. Too much 

unpredictability will lead to unpleasantness or confusion, whereas too much predictability will 

lead to boredom (note the similarity to Arnheim, 1966). We believe that this approach is in 

accordance with the perspective of balancing order and complexity. If unpredictability is 

viewed as influenced by both order and complexity (i.e., order increasing predictability, 

complexity decreasing predictability), then the two views are equivalent in their predictions. 

Other authors have specified similar ideas concerning insights leading to aesthetic 

appreciation (e.g., Chetverikov & Kristjánsson, 2016; Consoli, 2016; Kesner, 2014; Muth & 

Carbon, 2013, 2016).  

Pleasure-Interest Model of Aesthetic Liking. The Pleasure-Interest Model of 

Aesthetic Liking (PIA model; Graf & Landwehr, 2015) distinguishes between pleasure-based 

and interest-based liking. It suggests a dual-process perspective on aesthetics, in which the 

first is stimulus-driven automatic processing and the second is perceiver-driven controlled 

processing. Immediate automatic processing is hypothesized to relate to pleasure, driven by a 

“gut-level fluency experience”, similar to the processing fluency perspective presented above. 

Perceiver-driven controlled processing is hypothesized to relate to evaluations of interest, 

triggered by a disfluency reduction. In a recent addition to the theory, Graf and Landwehr 

(2017) suggested that both pleasure and interest mediate the relationship between stimulus 

fluency and aesthetic liking.  

Considering the relation between the PIA model and the principle of the balance 

between order and complexity, we suggest that evaluations of interest (for rather complex, 

disfluent stimuli) only occur under perceiver-driven controlled processing because the ‘order’ 

resulting from the controlled processing (i.e., disfluency reduction) is necessary to 

counterbalance the complexity level of the stimulus. In contrast, evaluations of pleasure (for 

rather simple, fluent stimuli) do not ask for as much counterbalancing order, and thus proceed 

automatically and pleasure can be appreciated immediately. This division between 

spontaneous first impressions and later evaluative categorization is supported by 

electrophysiological evidence in research by Jacobsen and Höfel (2003; see als Höfel & 

Jacobsen, 2007).    

More comprehensive models of aesthetic appreciation. Also more comprehensive 

theories of aesthetic appreciation include order and complexity in their models. In the model 

of aesthetic appreciation and aesthetic judgments by Leder, Belke, Oeberst, and Augustin 

(2004), the principles of complexity and order are mentioned in the perceptual analysis of the 
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stimulus (the first processing stage). Furthermore, the more conceptual and semantic types of 

order and complexity could play a role in later stages of the model (e.g., explicit 

classification, cognitive mastering), although this is not explicitly mentioned by Leder et al. 

(2004). More recently, a new model of art perception was proposed: The Vienna Integrated 

Model of Art Perception (VIMAP; Pelowski, Markey, Forster, Gerger, & Leder, 2017). In 

VIMAP, order and complexity are first detected in the second processing stage (i.e., 

perceptual analysis) but further processed in the third stage of the model (i.e., implicit 

memory integration). In neither of these more comprehensive models a specific relation 

between order and complexity is proposed.  

Individual Differences in Aesthetic Appreciation, Order, and Complexity  

Individual differences do not only play an important role in determining aesthetic 

appreciation as such (e.g., Güçlütürk et al., 2016; Jacobsen, 2004; Vessel & Rubin, 2010); 

they may also affect the perception of order and complexity, and in that way also affect 

aesthetic appreciation (see Figure 4). Furthermore, the type and strength of relationships 

between different aspects of order, complexity, and aesthetic appreciation may be subject to 

individual differences (e.g., Nadal, 2007).  

 

Figure 4. Schematic representation of possible individual differences in aesthetic 

appreciation, order, and complexity. Figure licensed under CC BY 4.0 by the authors. 

Retrieved from https://doi.org/10.6084/m9.figshare.6144410. 

 Individual differences in aesthetic appreciation. Eysenck (1942) already specified 

four types of individual difference factors influencing aesthetic appreciation. He proposed two 

general factors and two ‘unique’ factors (i.e., peculiar to each observer). The first general 

factor, the ‘T’-factor (originally referring to good ‘T’aste), was conceptualized as an innate 

factor of aesthetic appreciation (Eysenck, 1942). It has some resemblance to the general 

intelligence factor ‘g’, in the sense that individuals vary in their ‘ability’ for aesthetic 

appreciation. The second general factor, the ‘K’-factor, distinguished people preferring simple 

and ordered stimuli from people preferring more complex and less ordered stimuli (Nadal, 
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2007). Eysenck (1942) related the ‘K’-factor to the personality dimension of introversion 

(preferring simply, highly unified stimuli) versus extraversion (preferring complex, more 

diversified stimuli). Regarding the two ‘unique’ factors (i.e., peculiar to each observer), 

Eysenck (1942) distinguished ‘specific’ and ‘error’ factors. Specific factors include those 

based on private associations and experiences, while ‘error’ factors indicate those that show 

intraindividual variability.  

In what follows, we will focus on interindividual differences related to (the balance 

between) order and complexity. Besides showing evidence that large individual differences in 

the perception and aesthetic appreciation of order and/or complexity exist, we will discuss 

some factors that may explain these individual differences (see also Table 3). Of course, we 

acknowledge that some of the factors mentioned under this section can also have an influence 

on aesthetic appreciation in general (e.g., Openness to Experience, art expertise).   

Individual difference factor Example studies 

Individual difference factors related to the … 

… aesthetic appreciation of complexity 

perceptual and processing ability Chevrier & Delorme (1980); Munsinger & Kessen 

(1964); Sherman, Grabowecky, & Suzuki (2015) 

Big Five personality traits Chamorro-Premuzic, Burke, Hsu, & Swami (2010); 

Rentfrow & Gosling (2003) 

need for cognitive structuring Bardi, Guerra, & Ramdeny (2009); Berenbaum, 

Bredemeier, & Thompson (2008); Buhr & Dugas 

(2006); Neuberg & Newsom (1993) 

level of education Francès (1976) 

expertise Munsinger & Kessen (1964); Nadal (2007); Orr & 

Ohlsson (2005) 

creativity Barron & Welsh (1952); Eisenman & Grove 

(1972); Taylor & Eisenman (1964) 

personality disorders King, Villeneuve, Post, Flowers, & Moonshine 

(1995) 

… aesthetic appreciation of order  

expertise Palmer & Griscom (2013) 

obsessive-compulsive tendencies Radomsky & Rachman (2004) 

… perception or order and complexity 
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age Chipman & Mendelson (1979) 

gender Nadal (2007) 

definitions of order and complexity Oliva et al. (2004) 

Table 3. Relations between individual differences in personality and in order and complexity. 

  Individual differences in the aesthetic appreciation of complexity. Large individual 

differences in the aesthetic appreciation of complexity have been found in several studies 

(e.g., Aitken, 1974; Güçlütürk et al., 2016; Jacobsen & Höfel, 2002; Tinio & Leder, 2009). 

When no individual differences were taken into account and only average relations were 

examined, Aitken (1974) found an inverted U-shaped relationship between complexity of 

random polygons and judgments of pleasingness. However, when looking at the individual 

participants, very diverse patterns emerged. In the same vein, Güçlütürk et al. (2016) argued 

that the inverted U-shaped function between complexity and liking is the result of averaging 

very different individual functions between complexity and liking. Whereas one group of 

participants showed a negative relationship between complexity ratings for several digitally 

generated grayscale images and liking, another group of participants demonstrated a positive 

relationship. Although these studies support the existence of individual differences in the 

aesthetic appreciation of complexity, they do not specify individual difference factors that 

could explain these diverging patterns. Below we discuss some personality and other 

individual difference variables that have been found to be important in the aesthetic 

appreciation of complexity. We do not claim this to be an exhaustive list of all factors that are 

possibly involved. 

Perceptual ability and processing ability. Chevrier and Delorme (1980) related 

individual differences in the aesthetic appreciation of complexity to individual differences in 

perceptual ability. They reported that children scoring high on an overlapping figures test and 

an embedded figures test preferred stimuli of a higher level of complexity than low scoring 

children. Sherman, Grabowecky, and Suzuki (2015) found evidence that aesthetic 

appreciation is higher for artworks of a level of visual complexity that is compatible with the 

individual’s working memory capacity. More specifically, they showed that individuals with 

lower visual working memory capacity tended to prefer artworks of a lower level of visual 

complexity than individuals with higher visual working memory capacity. Munsinger and 

Kessen (1964) reported that participants preferred an amount of cognitive uncertainty that 

matched their processing ability. Taken together, both differences in perceptual ability and 
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processing ability seem to be related to aesthetic preferences for different levels of 

complexity.  

Big Five personality traits. Besides individual differences in abilities, also individual 

differences in personality may relate to aesthetic preferences. Openness to Experience is not 

only related to a preference for art in general (Chamorro-Premuzic, Burke, Hsu, & Swami, 

2010), it is also the Big Five trait that is most consistently found to relate to aesthetic 

preferences for complexity (e.g., in music: Rentfrow & Gosling, 2003; in works of art: 

Chamorro-Premuzic et al., 2010). Chamorro-Premuzic et al. (2010) additionally found a 

negative association between Conscientiousness and a preference for subjectively complex 

paintings (i.e., paintings that were perceived as containing many sophisticated and 

interconnected elements). Although Chamorro-Premuzic et al. (2010) predicted a positive 

association between Extraversion and preference for complexity and a negative association 

between Neuroticism and preference for complexity, their results did not support these last 

two hypotheses.   

Need for cognitive structuring. A personality trait that seemed possibly more closely 

related to an individual’s preferred level of complexity than the very general Big Five 

personality traits, is an individual’s desire for closure. The need for cognitive closure is 

defined by Kruglanski (1990) as a desire for an answer, no matter which answer, in contrast to 

staying in a confused or ambiguous state. Cognitive closure allows individuals to predict 

future situations and to act based on these predictions. Related concepts are intolerance of 

ambiguity and intolerance of uncertainty. Intolerance of ambiguity refers to the tendency of 

an individual to interpret a present situation that is ambiguous (e.g., novel, complex, 

insoluble, unpredictable, uncertain) as a threat or a source of discomfort (Grenier, Barrette, & 

Ladouceur, 2005). Previous studies reported a negative correlation of ambiguity intolerance 

with Openness to Experience (Bardi, Guerra, & Ramdeny, 2009) and with self-oriented 

perfectionism (Buhr & Dugas, 2006). Intolerance of uncertainty resembles the concept of 

intolerance of ambiguity but is more oriented toward future situations (Dugas et al., 2005). 

Uncertainty intolerance correlated positively with ambiguity intolerance, several aspects of 

the need for cognitive closure, Neuroticism, and Conscientiousness (Berenbaum, Bredemeier, 

& Thompson, 2008; Buhr & Dugas, 2006). 
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Cognitive structuring, described by Neuberg and Newsom (1993) as a way to reduce 

informational quantity and complexity, is one way to reach cognitive closure4. By creating 

and using abstract mental generalizations of previous experiences, individuals can understand 

the world without spending too much of their cognitive resources. The concept of a personal 

need for structure taps into the preference for structure and clarity as well as into reactions 

related to the absence of structure and clarity (Thompson, Naccarato, Parker, & Moskowitz, 

2001). Neuberg and Newsom (1993) found that individuals scoring high on a measure of the 

personal need for structure tend to organize both social and non-social information in less 

complex ways than low scoring individuals. Furthermore, a person’s need for structure related 

to a preference for predictability (Webster & Kruglanski, 1994) and to several Big Five 

factors. Neuberg and Newsom (1993) reported that a personal need for structure correlated 

negatively with Openness to Experience. Furthermore, the aspect related to a desire and 

preference for structure was positively associated with Conscientiousness, whereas the aspect 

related to negative reactions towards a lack of structure was positively associated with 

Neuroticism and negatively associated with Extraversion (Neuberg & Newsom, 1993).  

Education level. When examining aesthetic preferences of students and manual 

workers, Francès (1976) found that students preferred complex stimuli over simple ones, 

whereas preferences for manual workers were reversed. When Francès (1976) looked at 

specific aspects determining aesthetic preferences, there were no differences between the 

groups for the preferred number of elements or the preferred level of heterogeneity of 

elements. However, differences between groups were significant for four other aspects of 

complexity. Francès (1976) argued that these differences could be explained based on the 

long-term novelty principle: Manual workers may not have had enough experience with the 

more complex types of stimuli to be able to aesthetically appreciate them in a positive way.  

Expertise. “The more energetic and masterful the mind, the more it will demand that 

the material of its art be really complex” (Moore, 1917, p. 135). Orr and Ohlsson (2005) 

found relationships between complexity and aesthetic appreciation of jazz and bluegrass 

improvisations for non-experts but not for expert musicians in the field. Munsinger and 

Kessen (1964) reported influences of experience on the relation between complexity and 

aesthetic appreciation, both when resulting from specific professional training and when 

induced experimentally. In general, most studies found positive associations between art 

                                                 
4 Another way to reach cognitive closure that Neuberg and Newsom (1993) described is avoiding 

encountering new information.  
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training and preferences for complexity (for a review, see Nadal, 2007). Furthermore, it has 

been suggested that art expertise may be positively associated with certain personality traits 

(e.g., Openness to Experience, need for cognition, and ambiguity tolerance; Belke, Leder, & 

Carbon, 2015).  

Creativity. Taylor and Eisenman (1964) compared how more and less creative art 

students responded to polygons of varying complexity. As was predicted, more creative 

participants preferred polygons of a greater level of complexity, and also judged more 

complex stimuli as the most meaningful, than less creative participants. Furthermore, more 

creative students produced more complex designs than their less creative peers. Interestingly, 

self-ratings of creativity correlated inversely with a preference for complexity (i.e., a high 

score on the question “How creative are you?” related positively with a dislike of complexity,  

r = .34, p < .01, and a liking of simplicity, r = .25, p < .05), whereas self-report about the 

number of instances of creative behaviors correlated slightly positive with liking complexity 

and disliking simplicity (Eisenman & Grove, 1972). Barron and Welsh (1952) compared 

artists and non-artists and found evidence for artists liking complex-asymmetrical figures and 

disliking simple-symmetrical ones.  

Personality disorders. Some personality disorders have been related to the 

appreciation of complexity. King, Villeneuve, Post, Flowers, and Moonshine (1995) found 

positive associations between the narcissistic and borderline personality disorders and the 

aesthetic appreciation of complexity, whereas dependent personality disorder was negatively 

related to the appreciation of complexity.  

Individual differences in the aesthetic appreciation of order (harmony). Although no 

studies have examined individual differences in the aesthetic appreciation of order directly, as 

far as we know, Palmer and Griscom (2013) examined the preference for harmonious stimuli 

(i.e., in the sense of being “good Gestalts”) on four different dimensions (i.e., color, shape, 

spatial location, and music). They found strong correlations across the different domains. In 

other words, individuals with a high preference for harmony on the color dimension also 

tended to prefer more harmony on the other dimensions than individuals with a lower 

preference for harmony. Specific training in a domain (i.e., spatial harmony for art training or 

musical harmony for music training) seemed to be related negatively to preference for 

harmony scores in that domain (Palmer & Griscom, 2013). Additionally, Palmer and Griscom 

(2013) argued that whether and how individual differences in the preference for harmony and 

complexity might be related could be an important aspect for further research. Below we list 
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some individual difference factors that could influence an individual’s aesthetic appreciation 

of order. 

Obsessive-compulsive tendencies. As obsessive-compulsive personality disorder 

(OCPD) is related to perfectionism and a preoccupation with details, order, and organization 

(American Psychiatric Association [APA], 2013 in Crego, Samuel, & Widiger, 2015) and 

compulsive ordering and arranging is one of the symptoms of obsessive-compulsive disorder 

(OCD; Radomsky & Rachman, 2004), it is hypothesized that obsessive-compulsive 

tendencies could be related to an aesthetic preference for order. Also Radomsky and Rachman 

(2004) argued that compulsive ordering and a drive for symmetry in OCD could be seen as 

extreme instances of a common preference for order and symmetry5. Obsessions and 

compulsions are known to occur in non-clinical populations (Gibbs, 1996). Radomsky and 

Rachman (2004) showed that the strength of the preference for pictures of orderly 

environments above pictures of disorderly environments correlated strongly positive with a 

measure of symmetry, ordering, and arranging behavior.   

In a review of research on OCD in non-clinical populations, Gibbs (1996) reported 

positive correlations between obsessive-compulsive symptoms and personality traits as 

neuroticism, introversion, and the need for control. Crego et al. (2015) found support for the 

statement that OCPD might be seen as a maladaptive variant of conscientiousness. 

Individual differences in the perception of order and complexity. Individuals 

cannot only differ in how much they aesthetically appreciate a certain level of order, 

complexity, or the balance between order and complexity, they can also differ in their 

perception of order and complexity as such. This could be influenced by several factors, 

including age, gender, or the definitions of order and complexity used by the individual. 

Age. Chipman and Mendelson (1979) reported that sensitivity for different types of 

organization developed at different ages. They concluded that the type of organization present 

in a stimulus is important in understanding age-related differences in the perception of 

complexity. In other words, because young children do not pay attention yet to all types of 

organization, their perceived complexity scores may in some cases be determined more 

heavily by quantitative variables (rather than structural variables) than the scores of adults.   

Gender. Nadal (2007) found that men and women differed in which aspects of 

complexity had the most influence on their perceived complexity ratings, at least for some 

                                                 
5 Furthermore, they did not expect any differences in ordering and arranging behavior in OCD and 

OCPD, although it might have different functions in both disorders (Radomsky & Rachman, 2004). 
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types of stimuli (not for abstract decorative stimuli). Complexity scores given by men were 

best predicted by the number of elements in the stimuli and the variety of elements in the 

stimuli. The complexity scores given by women were best predicted by women’s ratings of 

the number of elements in the stimuli and the variety of colours in the stimuli.  

Definitions of order and complexity. Oliva et al. (2004) asked participants to 

hierarchically group images of real-world indoor scenes based on visual complexity. At each 

grouping stage participants had to describe the criteria they used for the categorization. When 

visual complexity was defined as related to how difficult it would be to remember the image 

and to give a verbal description of the image, participants reported criteria related to the 

number and variety of elements in the images. When visual complexity was defined as related 

to the structure of the scene image, participants gave more weight to dimensions related to 

order (i.e., clutter, symmetry, open space, and organization). Consequently, it could be that 

different individuals use different standard definitions of order and complexity, influencing 

their subjective ratings of the concepts (and possibly aesthetic appreciation).  

Conclusions 

 Throughout history, order (i.e., aspects related to the structure and organization of 

information in a stimulus), complexity (i.e., aspects related to the quantity and variety of 

information in a stimulus), and the balance between order and complexity have often been 

proposed as determinants or indicators of aesthetic appreciation. Although it became clear that 

there is a relationship of those constructs with appreciation, the nature and type of this 

relationship are less clear. This could be due to several factors, including differences in how 

order, complexity, their interplay, and aesthetic appreciation are defined and operationalized, 

not taking into account the multidimensionality of the concepts involved, not controlling for 

differences in order in studies on complexity (or the other way around), and/or the specific 

stimuli and participants used in each study. In addition, individuals can differ in various ways, 

including how they perceive order and complexity, but also how their perceptions of order 

and complexity relate to their feelings of aesthetic appreciation. To go beyond the diversity in 

results depending on many theoretical and methodological choices, as well as randomly 

emerging differences between studies, we propose an integrative view on the theoretical and 

empirical literature concerning this topic.  

We propose that both order and complexity are important in determining, or at least 

predicting, aesthetic appreciation. As order and complexity can be viewed as both 

complementary and antagonistic, it is important to study their relation to aesthetic 

appreciation together, not separately. The combination of or balance between order and 
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complexity (i.e., either additive or interactive) is expected to influence aesthetic appreciation 

following an optimal point perspective: When the balance between order and complexity is 

optimal, aesthetic appreciation will be highest. Appreciation will be lower when the amount 

of order relative to the amount of complexity is either too low or too high. Alternatively, there 

could be two separate optimal points: one for order and one for complexity. This could be the 

case when order and complexity would be additive rather than interactive. In addition, we 

believe that this optimal point of balance can be subject to individual differences, which can 

at least partly be explained by (or correlated with) other individual differences like, for 

example, perceptual abilities, processing abilities, or expertise.   

The view we propose, or at least the predictions resulting from this view, can be 

related to several other theoretical views on aesthetic appreciation, and reconciled with them. 

Furthermore, many questions are still open for further investigation and reflection. Some of 

these considerations will be pointed out below.  

Testing the Relations Between Order, Complexity, and Appreciation 

Order and complexity as partial opposites. One can empirically test whether order 

reduces complexity by systematically varying levels of order in a stimulus while keeping the 

level of complexity constant (at low, intermediate, and high levels of complexity) and 

investigating whether perceived complexity scores decrease when order is high. Equivalently, 

it can be tested whether complexity reduces order by varying complexity levels while keeping 

the order level constant (at low, intermediate, and high levels) and investigating whether 

perceived order scores decrease when complexity is high. Furthermore, it is important to take 

into account the multidimensionality of order and complexity here: both the structure and 

organization in the stimulus as well as the quantity and variety of information in the stimulus 

can be varied in multiple ways, and different aspects of order and complexity can relate in 

different ways.  

Order and complexity as partial complements. That order needs complexity to 

show its potential can be tested by investigating whether more complex stimuli show a 

broader range of quantitatively different (dis)order levels than less complex stimuli. That 

complexity needs order to be understood and appreciated can be tested by asking participants 

to indicate their appreciation for stimuli of varying levels of order while keeping the 

complexity level constant. 

The balance between order and complexity as important factor for appreciation. 

That both order and complexity are important for aesthetic appreciation can be tested by 

investigating whether a model including both factors can predict participants’ aesthetics 
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scores better than a model including only order or complexity. The same strategy can be taken 

for determining whether the interaction between order and complexity is important in 

predicting appreciation: compare whether a model including the interaction predicts aesthetic 

ratings better than a model without the interaction. As indicated before, however, it is 

important that the possible added value of the interaction term can depend on which stimuli 

and which operationalizations of order and complexity are used. 

Future Considerations in Relating Order, Complexity, and Aesthetic Appreciation 

 Factors influencing subjective order and complexity. If we assume that aesthetic 

appreciation is at least partially dependent on subjective order and complexity, the next 

question to ask is which factors subjective order and complexity are dependent on (e.g., 

objective order and complexity factors), and how this differs between individuals. In future 

studies, it is therefore worthwhile to further investigate the founding factors underlying 

subjective reports of order and complexity. 

Subjective order and complexity as cause or correlate of aesthetic appreciation? 

In addition, one could consider whether subjective order and complexity are the basic 

building stones influencing aesthetic appreciation, or whether subjective order, subjective 

complexity, and aesthetic appreciation are all direct consequences of a common underlying 

process based on the current conditions (e.g., stimulus conditions like objective order and 

complexity factors). The latter would imply that those measures only differ in how they 

combine or balance those different objective factors; the former would imply that aesthetic 

appreciation is on a ‘higher’ processing level than perceptions of order and complexity. In 

future studies, it is therefore worthwhile to try to discriminate between those possibilities. 

Nevertheless, regardless of whether subjective order and complexity are the cause or only a 

correlate of aesthetic appreciation, they can be very useful in predicting aesthetic 

appreciation.  

 Combination of or balance between (subjective) order and complexity? Based on 

the literature, the relation between order and complexity seems to be both complementary and 

antagonistic. This could make correlations between order and complexity very dependent on 

the specific type and specific set of stimuli used. What is unclear at the moment, is whether 

order and complexity have independent relations with aesthetic appreciation or instead 

interact in their relation to aesthetic appreciation. In other words, it is unclear whether it is 

necessary to specify a balance between order and complexity, or whether good predictions 

can be made based on the separate effects of order and complexity. In future studies, it is 
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therefore worthwhile to further investigate whether the relations of order and complexity with 

aesthetic appreciation are (in)dependent from each other.  

 Different types of aesthetic appreciation. Just like order and complexity, aesthetic 

appreciation is not a one-dimensional construct. As in the PIA model (Graf & Landwehr, 

2015, 2017), some types of aesthetic appreciation could be related more closely to pleasure, 

whereas others could be more closely related to interest. In future studies, it is therefore 

worthwhile to distinguish clearly between different types of aesthetic appreciation and their 

distinct relations to order and complexity. 

 Different theories of aesthetic appreciation. As indicated, very diverse theories of 

aesthetic appreciation include (the balance between) order and complexity in some way. From 

several of these theories, similar predictions can be made. One additional challenge for the 

future will be to propose studies that are able to distinguish between the different theoretical 

proposals, by refining how they differ and how differential predictions can be derived.  

 Aesthetics involves both stimulus and person. Research in experimental psycho-

aesthetics can focus on either stimulus or person properties determining aesthetic preferences 

(Wagemans, 2011), but an adequate theory of aesthetic preferences must include both, from 

an interactionist perspective (Mather, 2014). Although most studies of aesthetic preference 

aim to find stimulus properties influencing preferences of all individuals in the same way 

(Vessel & Rubin, 2010), the influence of individual differences in aesthetic preference must 

not be neglected. Previous research has shown that individual differences in aesthetic 

preferences can be strong and that ignoring these by averaging over participants can lead to an 

inadequate representation or an incomplete interpretation of the acquired data (Güçlütürk, 

Jacobs, & van Lier, 2016; Jacobsen, 2004; Vessel & Rubin, 2010). We hope that based on this 

review and previous work (e.g., Vessel & Rubin, 2010), it becomes clear that individual 

differences are important to take into account to come to better explanations of and 

predictions for aesthetic appreciation. In future studies, it is therefore worthwhile to 

investigate how both stimulus and person properties, and especially their interaction, 

influence or relate to aesthetic appreciation.  

Clear specification of conditions and carefully testing generalizations. In general, 

we believe that a lot more specification of the prevailing context or conditions is necessary to 

learn in a consistent way about human aesthetics. Aesthetic appreciation relates to the whole 

context present rather than to the sum of separate parts of the experience or context (i.e., the 

‘Gestalt nightmare’; Arnheim, 1954/2004; Makin, 2017). Consequently, experiments 

manipulating one specific stimulus dimension do this within a specific context, and results of 
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the study can be very specifically tied to that context. This, however, should not prevent 

researchers of making generalizations based on the theoretical and empirical literature, and 

carefully testing these generalizations in new studies. In future studies, it is therefore 

worthwhile to specify clearly the conditions under which the study took place, and to 

generalize findings on both theoretical and empirical grounds instead of only taking into 

account the results of the current study.  

Aesthetics and arousal. In Berlyne’s (1971) account, optimal arousal level is the key 

factor in determining aesthetic appreciation. It is not clear however whether arousal level 

indeed plays a crucial role in the formation of aesthetic experiences, and if so, how it would 

do so. Traditionally, it was suggested that complexity increases arousal whereas order reduces 

it. Research by Bertamini, Makin and Rampone (2013) at least questions this assumed 

relationship. They found an implicit association between symmetrical (i.e., ordered) patterns 

and words high in arousal, and between random (i.e., less ordered) patterns and words low in 

arousal. Before making strong predictions on how order and complexity would relate to 

arousal level, it seems necessary to clarify (a) what a low or high arousal level ‘means’ or 

signals for an organism; (b) how arousal level relates to aesthetic appreciation; and (c) why it 

would relate to appreciation in a certain way.  

Dynamics over time. Although most work on aesthetics looks at stable relations 

between order, complexity, and aesthetic appreciation, each of them as well as their 

interaction can vary over time. As Muth and Carbon (2016, p. 173) indicated, it is necessary 

“to include temporal […] dynamics of perception and appreciation in our conception”. These 

temporal dynamics can in their turn add to our understanding of aesthetic appreciation and its 

relation to order and complexity.  

Balancing ecological validity and experimental control. Research in experimental 

psycho-aesthetics often struggles with the challenge of balancing the needs for ecological 

validity and experimental control. In studies investigating the influence of order and 

complexity on aesthetic appreciation, maximizing experimental control by using simple 

stimuli has long been the dominant approach (Wagemans, 2011). This approach gives 

researchers the possibility to precisely control which factor is manipulated and it thereby 

enables them to determine which factor is responsible for the difference in aesthetic 

appreciation. However, the stimuli used are often that simple that they are not very relevant to 

aesthetic objects and images encountered in daily life, and could therefore neglect important 

determinants of real aesthetic behavior (Nadal, 2007). In contrast, other studies try to 

maximize ecological validity by using existing aesthetic stimuli, like art works or design 
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objects (Wagemans, 2011). Although this increases ecological validity, it also diminishes 

experimental control and thereby the possibility to precisely determine the crucial differences 

between the different stimuli presented (Nadal, 2007). In future studies, it is therefore 

worthwhile to consider several convergent methodological approaches, varying in their 

position on the dimension ecological validity – experimental control.  

Take Home Message 

This review suggests that both order, related to the structure and organization of 

information (an individual perceives) in a stimulus, and complexity, related to the quantity and 

variety of information (an individual perceives) in a stimulus, are important in predicting 

aesthetic appreciation. Although order and complexity need each other to be appreciated—

order without complexity is too boring and complexity without order too confusing—, they also 

reduce each other’s strength. Therefore, it is important to study their relation to aesthetic 

appreciation together, not separately.  
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