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I. Introduction 

 Perception is one of the oldest fields in the realm of psychology, often 

described as the process of attaining, deciphering, and finally organizing information 

gathered by the sensory organs (ie. smell, taste, touch, sight, and sound).  Out of 

these five senses, the visual system is often considered as one of the most valuable 

senses for information retrieval.  The average human eye has a bandwidth of 8.75 

megabits per second (Reilly), the speed of an Ethernet connection with 20/20 visual 

acuity (0 logMAR) (Carlson).  Clearly the human visual system far surpasses the 

most complex man-made supercomputers in its ability to quickly observe and 

process visual cues, in the case of this research, abstract artwork. 

 The dictionary definition of the word “abstract” reads, to epitomize or 

summarize, to draw attention away from, or remove.  In the art world abstractions 

are compositions which have an intellectual and affective artistic content that 

depends solely on intrinsic form rather than on narrative content or pictorial 

representation (T. Avital).  In the years following the dawn of the 20th century, 

abstractions emerged as an art form that emphasized lines, colors, generalized or 

geometrical forms with reference to their relationship to one another.  From these 

definitions, one can draw that abstract art in its purest state is art that has been 

reduced to its simplest form and does not rely on any sort of pictorial representation 

or symbol system (Avital). 

 In almost all pieces of artwork, a phenomenon called “balance” exists.  One of 

the main factors contributing to the appealing nature on a piece of artwork, balance 

is the state in which the various forces (visual weights) acting upon the body 

compensate for one another and every finite visual pattern has an identifiable center 

of gravity (focal point).  The most basic example of balance in painting is symmetry, 

in which objects on either side of a focal point correspond in size, shape, or 
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composition (however, this is not to say that artwork lacking symmetry is inherently 

not balanced).  As previously mentioned, visual weight is similar to weight 

experienced in the real world, which is described by as the force of gravity pulling 

downward.  However, in artwork, visual weight is the psychological force which pulls 

in any direction based on the placement of images or objects within the composition.  

Although many factors contribute to visual weight, such as relative location, shape, 

and size, the primary focus of this experiment is the role played by color in balance 

found in abstract artwork.  According to Rudolf Arnheim, author of the acclaimed Art 

and Visual Perception, the balance between colors is directly found within the 

proportions of one area of color to another.  In order to test how well abstract artists 

are able to create balanced pieces, the experiment draws on simplified versions of 

paintings by the painter Mark Rothko, each of which feature two large rectangular 

areas of color which compliment one another.  This study is being performed not 

only from a scientific, but an artistic point of view, to further not only the study of 

perception but the fine arts as well. 

 This researcher’s interest in the topic began with a series of selected abstracts 

(Selected Abstracts) on aesthetic perception from the Journal of Conscious Studies 

(the source of many future publications), circa 1999 (UK).  Of the several abstracts, 

one written by Professors Ramachandran and Hirstein which described the 

rudimentary studies of “human aesthetic experience,” was particularly intriguing.  

This led the researcher to a full article by both authors entitled The Science of Art: A 

Neurological and Aesthetic Experience.  In it, it attempted to isolate and identify 8 

“aesthetic laws” of visual perception, and introduced the researcher to the concept of 

“peak shift affect”.  The next article was written by Dr.’s Ghirlanda and Enquist (The 

Geometry of Stimulus Control) which delved more into the peak shift and 

generalization phenomena, shown through the reactions of animals through 

modifications of familiar stimuli.  The article Is the Visual World a Grand Illusion? 
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(Noe) then raised the idea that the human visual experience is largely unimpressive 

and even illusionary, based on the fact the vision conceived by the eye is 

fragmented.  Although fascinating, and providing much insight into the world of 

vision and perception, it did not deal with aesthetics, unless it was stating that they 

essentially “did not exist.”  Next, Art and the Brain (Goguen), was a referendum to 

several previously published articles on the subject of visual perception of art, and to 

the growing knowledge base of the psychology behind the perception of aesthetics.   

 Interested in perception of aesthetics, the research topic narrowed, aided by 

an article by Tsion Avital (Figurative Art Versus Abstract Art: Levels of Connectivity).  

In this article, the author establishes a boundary between what is considered 

figurative vs. abstract art, a definition which is invaluable to this study, which deals 

with abstract artwork almost exclusively.  In his paper, Avital claimed that abstract 

artwork is characterized by a lack of a symbol system, and can be attributed to what 

he refers to as “mindprints,” (the fundamental attributes of the mind).  This 

generated the researcher’s interest in visual perception of abstract art exclusively.  

However, still needing to expand the base of knowledge, the researcher read 

Gustave Caillebotte, French Impressionism and Mere Exposure (Cutting), and Mere 

Exposure, Reproduction, and the Impressionist Canon in order to gain an 

understanding of testing methods.  In his experiment, he tests the concept of mere 

exposure through image displays in the Cornell University Library.  After gaining an 

insight to this method of research, the researcher contacted him for more reading 

material He instead referred the researcher to a NYU Melissa Carrasco, a professor in 

the Neurology Department of NYU who then referred the researcher to Professor 

Denis Pelli, also the Neurology Department of NYU.  After meeting with Mr. Pelli, he 

suggested that the researcher read two of his articles: Covert Attention Enhances 

Letter Identification Without Affecting Channel Tuning (Pelli, Talgar, Carrasco) and  

Are Faces Processed Like Words?  A Diagnostic Test for Recognition By Parts (Pelli, 
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Martelli, Majaj), in order to gain a better understanding of how and what type of 

research is being conducted in his lab.   

 Nonetheless, the bulk of the research has been derived from Art and Visual 

Perception: A Psychology of the Creative Eye, by Rudolf Arnheim.  In this book, 

Arnheim discusses the many aspects of how artwork relates to visual thinking and 

the modern study of psychology.  It was here that the researcher was first 

introduced to the concepts of balance and visual weight, in which Arnheim states 

that balance is the state achieved when all of the individual forces acting upon an 

object compensate for one another.  According to Arnheim, various forces or “visual 

weights” were responsible for this, such as size, shape, color, and location relative to 

other forces.  However, what was only vaguely mentioned was how to test whether 

or not a painting was indeed “balanced,” which has become the thesis for the 

research. 

 

II Hypothesis and Research Objectives 

 In this study, two research questions are posed.  The first of these asks “are 

abstract painters such as Mark Rothko able to intuitively express balance through the 

equilibrium between visual weights of colors without having any measured values of 

said weights of colors?”  According to the premises put forward by Arnheim in Art 

and Visual Perception, the data should provide evidence that balance can indeed be 

expressed through the colors used in abstract painting.  The second expands on the 

first, questioning the plausibility in creating a scale of the weights of colors in 

relationship to one another from the resulting data.  This researcher intends to gain 

more insight on the use of balanced colors in abstract artwork, and also how they 

balance one another as directly related to area. 
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III. Methods 

In order to test how color affects balance in painting, it was necessary to first 

design a research paradigm to resemble actual paintings by the Abstract 

Expressionist, Mark Rothko.  Because the study involves the relationship between 

colors in abstract artwork, the six paradigms were based on actual paintings by the 

artist (Figure 1).   

 

 

 

 

 

 

 

 

 

 

             Reproduced Paradigm                   Actual Painting (Orange and Yellow, 

                                                                        Oil on Canvas, 1956) 

(Figure 1) 

For each of the six original paintings, a set of seven slides was created. The seven 

“paintings” were composed of two solid areas of colors, in which the top color 

increases in area as proportional to the bottom color, which decreases in area 

(Figure 2).  Within the seven paintings, one is modeled after the original painting.  

Using the paradigms created, the first stage of testing began, using the slideshow 

program Microsoft PowerPoint.  
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Experiment I 

Experiment I of the research project sought to test how individuals with varying 

knowledge of the arts chose the replicas of actual paintings among each of series of 

slides.  With the data collected, the researcher hoped to find a strong correlation 

between the paintings chosen by viewers and the actual paintings, with the 

assumption that paintings picked with the greatest frequency exemplified balance.   

 

1                             2                             3                             4 

 

 

 

 

        

       5                            6                              7 

(Figure 2) 

Six sets of paintings were created on a computer based graphic generator 

using the colors as follows  

-Set 1: Yellow (Top), Red (Bottom), Orange (Background) 

-Set 2: White (Top), Red (Bottom), Pink (Background) 

-Set 3: White (Top), Blue (Bottom), Indigo (Background) 

-Set 4: Indigo (Top), Canary Yellow (Bottom), Orange (Background) 

-Set 5: Teal (Top), Grey 50% (Bottom), Grey 25% (Background) 

-Set 6: Magenta (Top), Grey 75% (Bottom), Grey 50% (Background) 
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Participants were men and women over the age of eighteen.  Prior to the 

experiment, the subject would be given a Data Collection form and are asked to read 

an introduction which explained the premise of the study which reads as follows. 

Instructions:  First, please take the time to completely fill out Part I on 

the Data Collection Form, directly below.  Then, please look at Part II.  

During this study, you will be observing six separate slide shows.  Each 

slide show contains seven images, which consist of one large, solid 

colored rectangle.  Within said rectangle are two other rectangles of 

[differing] solid colors, whose sizes increase and decrease in relation 

to one another throughout the show.  As the viewer, you will be asked 

to record which out of the seven slides you find to be most visually 

appealing.  When you are ready, the slide show will begins.  Each slide 

will be shown for eight seconds and will continue until the end of the 

show.  At that time, please mark in Part II under the corresponding 

show, which slide number you believe to be most visually appealing.  

This process will be repeated five more times. 

 

After reading the instructions, the subject would fill out the mandatory information 

on the Data Collection Form including gender, age (in ten year margins), occupation, 

and whether or not they wore corrective lenses.  Subsequently, they would proceed 

to view the slide show which contained seven paintings.  Each painting was only 

present on screen for eight seconds before the next was shown, and the subject 

could not re-view the slide show after it had finished.  As they watched, they were 

asked to fill out in Part II of the Data Collection Form, the numbers for the painting 

in each set they found to be most visually appealing.  The process was done again 

for the remaining five sets of paintings.  After completing the experiment, the 

subject was asked to sign their name and therefore give their consent for the data to 

be used.  However, every individual study was anonymous, instead being given a 

number for organizational purposes. 

Experiment II 

 After running the first experiment on twenty-five subjects, this researcher 

was not entirely satisfied with the results that had been collected.  Although they did 

exhibit certain patterns, this researcher felt that with further work, more apparent 

correlations could be found.  With this in mind, Experiment II was designed in order 
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to include factors that were limited in Experiment I, most notably in the 

responsibility given to the viewer.  However, the subject is still asked to complete 

Experiment I in order to more readily compare the results from the two.  In 

Experiment II, the viewer is given an additional page with instructions which read as 

follows. 

Instructions: At this time, you will be given a sheet with the slides you 

saw in the first part of the study.  Please look at the sheet and in the 

spaces below, write the number for each slide in each set that is most 

visually appealing.  Please refrain from simply re-marking the choices 

made in the previous study; instead try to re-evaluate which slide is 

most visually appealing.  After completing this section, please sign 

your name on the attached from. 

 

 The viewer is then given all of the paintings in order from the previous 

experiment on 1 page, and is allowed to compare them to one another.  However, 

they are given no time constraints on their viewing period, and may compare various 

paintings from the same set to one another. 

 

IV. Results 

 In total, thirty-seven subjects completed the study, twenty five of which 

completed only Experiment I while the remaining twelve completed both Experiment 

I and II.  The subjects were drawn from three different pools, A, B, and C 

respectively: Briarcliff High School (the local high school), Leon Henry Incorporated 

(a graphic design and direct marketing firm), and Other (which include various other 

subjects willing to sit for the experiment).  The information and results of both tests 

were compiled in two spreadsheets, Experiment I and II which were both then put 

into respective graphs which compared the over all frequency of paintings chosen.  

 The data obtained from the first and second experiments represented a fairly 

obvious dichotomy between the two testing methods.  The 37 subjects in Experiment 

I represented all three pools, eleven subjects from pool A, eleven from pool B, and 
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fifteen from pool C.  Out of the 37, 27 wore some sort of corrective lenses to aid 

their vision.  In Experiment II, all three pools were once again present, this time with 

five from pool five A, one from pool B, and six from pool C.  Ten of these twelve 

subjects wore corrective lenses to aid their vision.  This “personal” information was 

matched with data from Experiments I and II as seen below. 

Experiment 2 

Experiment 

I         

   Set 1 Set 2 Set 3 Set 4 Set 5 Set 6 

Number Pool 

Corrective 

Lenses       

1 A L 6 5 4 3 2 2 

2 A L 7 4 1 7 4 2 

3 A L 6 1 6 6 1 6 

4 B L 4 4 4 4 4 4 

5 B L 2 1 1 7 5 1 

6 B L 1 1 1 7 7 7 

7 B L 4 1 4 7 4 6 

8 B L 4 2 1 2 2 7 

9 B L 2 7 5 4 1 4 

10 B L 3 2 1 2 2 2 

11 B L 2 1 3 6 2 5 

12 B L 4 5 7 3 6 2 

13 B L 1 1 1 7 5 3 

14 C L 3 2 1 5 4 6 

15 C  1 5 2 6 6 6 

16 C L 3 2 2 5 6 4 

17 C  1 7 1 7 7 7 

18 C  1 3 3 5 3 5 

19 C L 1 5 5 4 7 7 

20 C  1 2 4 7 2 5 

21 C L 1 1 6 2 2 4 

22 C  4 2 1 6 7 5 

23 A  2 2 2 2 2 2 

24 A  1 3 2 7 6 6 

25 A  1 1 5 3 6 4 

26 A L 4 4 4 4 4 4 

27 A L 2 3 3 5 5 5 

28 A L 7 4 4 4 4 4 

29 A L 1 3 2 4 6 6 

30 C L 3 3 5 5 6 3 

31 C  2 2 5 5 5 3 

32 A L 4 2 6 6 6 2 

32 C L 3 4 4 5 4 3 

34 C  1 2 3 4 6 4 
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35 B L 3 2 1 3 7 3 

36 C L 3 3 5 6 6 3 

37 C l 4 5 5 5 6 4 

 

Experiment 2 

         

   Set 1 Set 2 Set 3 Set 4 Set 5 Set 6 

Number Pool 

Corrective 

Lenses       

1b A L 3 3 5 3 4 4 

2b A L 3 3 3 5 5 5 

3b A L 3 2 5 5 6 5 

4b A L 2 1 4 3 5 6 

5b C L 4 2 5 4 6 4 

6b C  3 2 5 5 6 4 

7b A L 3 3 6 5 4 3 

8b C L 3 1 4 6 7 4 

9b C  2 2 5 4 6 3 

10b B L 1 2 3 5 5 4 

11b C L 4 3 5 6 6 4 

12b C L 3 2 5 5 6 5 

 

V. Discussion and Conclusion 

 From the data collected, this researcher was able to extrapolate several 

conclusions after creating a series of bar graphs to match the data collected in the 

spreadsheets.  Most notably was the difference in results collected between 

Experiment I and II.  In Experiment I, the researcher observed trends that focused 

towards the actual paintings present in each set of slides which were as follows… 

-Set 1: Slide 3 

 -Set 2: Slide 2 

 -Set 3: Slide 5 

 -Set 4: Slide 5 

 -Set 5: Slide 6 

 -Set 6: Slide 4 

In Sets Five and Six, these trends were the most obvious; Set Five had a 30% rate 

of frequency on the correct painting, and a 54% rate of frequency within one slide of 

the correct painting.  Set Six has a 25% rate of frequency on the correct painting 

and a 57% rate of frequency within one slide of the correct painting.  However 
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several anomalies were noticed in Sets One, Two, and Three, as well as Set Four.  In 

the first three sets, Slide One was picked with abnormally high frequency, 

introducing and unknown into the experiment.  Why was Slide One chosen with such 

high frequency?  In Sets One and Two, Slide One is not far from the correct painting; 

in fact it is within one slide in Set Two, and two slides in Set One, a relatively small 

dichotomy.  In Set Three however, the correct painting was Slide Five, not within the 

same realm of frequency.  An explanation for this may be that unlike the other five 

sets, Set 3 seems to go against the traditional rules as expressed in Art and Visual 

Perception (Arnheim), in that the brightest area (white) was actually the larger area 

in the correct painting.  The high frequency may actually prove that brighter colors 

due in fact hold a higher visual weight, although that cannot be fully gleaned from 

this one Set. 

 Because of these anomalies and inconstancies in the data, Experiment II was 

put in place in order to revise Experiment I.  By allowing the viewer to compare each 

of the seven paintings in each set to one another, the experiment became much less 

subjective, and gave the viewer more of a basis for why they chose each painting.  

As seen in the graphs of the results, the frequency on the correct painting was much 

higher than it was in Experiment I.  In every instance, the correct painting was 

chosen with a frequency of at least 50%, while the other 50% or so was within one 

to two sets of the correct painting.  From these results, it seems clear that the visual 

weights of colors do indeed play a major role in balance in abstract artwork.  Using 

several paintings done by Mark Rothko, the researcher was able to re-enforce the 

hypothesis, that it is very likely that painters such as Rothko are able to convey 

balance through the use of color in their paintings.  However, due to the nature of 

the colors shown in relation to one another, it seems doubtful that a quantitative list 

of the visual weights of colors can be created. 
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Experiment I 
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Experiment II 
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