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ABSTRACT 

Synesthesia, or the ability to sense experiences 

in one modality and experience consistent imagery in 

another modality, has been systematically studied for over 

100 years without yielding much information regarding the 

synesthete, the person reporting such a phenomenon. A 

group of 503 college students were sampled to determine 

the prevalence of reported synesthesia. Twenty-eight 

reported synesthetes were then matched by age, sex, major, 

and hand preference to people reporting never experiencing 

synesthesia. Both groups were then administered the 

Concept Mastery Test (Terman, 1947, 1950); the Betts 

Questionnaire Upon Mental Imagery--Sheehan Revision 

(Betts, 1909; Sheehan, 1967); the Individual Differences 

Questionnaire (Paivio, 1971); and the Adjective Check List 

(Gough, 1960). Finally, a synesthesia-reporting subject 

not used in the previous two studies was administered a 

wide range of personality tests to determine personality 

characteristics that might be of interest for future 

studies. Similarly, Spearman Rank-Order coefficients were 

obtained on an 18 month test-retest of her reported 

synesthesia. 

The results of the first study indicate that 7% of 

the sample of 503 volunteer college students in an 

ix 



introductory psychology course report consistent and spon

taneous synesthetic experiences. Another 18% report simi

lar experiences that eit~er lack spontaneity and/or 

consistency or were influenced by a hallucinogenic drug. 

These results are consistent with research done on various 

populations by Calkins (1895), Rose (1909), and Bleuler 

and Lehmann (1881), but the frequencies are much lower and 

do not show the same gender differences as Marks' (1975) 

reporting of Uhlich's (1957) data showing 14% of male and 

31% of females having synesthetic abilities. These dif

ferences may be due to different sampling techniques, 

differences in cultures, or differences in the definition 

of synesthesia. The results of the first experiment also 

indicated no significant correlation between reported 

synesthesia and gender, major field of study, handedness, 

or age. 

The results also indicated that the frequency, 

vividness, and extent of synesthesia were variable across 

the population of people reporting synesthetic experi

ences, suggesting that synesthetic ability is a continuous 

rather than the discrete binary phenomenon that is manu

factured in scientific studies to produce the clearest 

results. 

The results of the second experiment indicated 

that reported synesthesia is strongly positively 

,x 



correlated with scores on the CMT, the Verbal and Visual 

scales on the IDQ, and the Visual Imagery scale on the 

Betts Questionnaire (p .001). The research also 

indicated a positive relationship between reported syn

esthesia and the Creative Personality Scale on the ACL 

(p < .02), the Auditory Imagery Scale of the Bettis Ques

tionnaire (p < .01), and the total imagery scale on the 

Betts Questionnaire (p < .01). utilizing the score on the 

CMT, the scores on the IDQ, the total imagery score on the 

Bettis Questionnaire, and the A1 scale on the ACL in a 

weighted formula, prediction of reported synesthesia was 

made with an 80% accuracy. 

The results of the third experiment indicated that 

although significant test-retest reliability coefficients 

were obtained on a case study basis o~ synesthesia, the 

results do not approach the 100% reliability figures as 

cited in previous case studies in the literature. Further 

studies of such nature must be more carefully controlled 

to allow better interpretation of the findings. 

In conclusion, a portion of the adult population 

reports synesthetic perception. These people have higher 

CMT scores, use imagery and verbal abilities more in their 

life (as measured by the IDQ), and report more vivid 

visual imagery (as measured by the Betts). 
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INTRODUCTION & HISTORY 

If Jean-Paul Sarte's (1961) philosophy that "per

ception is consciousness" is taken literally, differences 

of perceptions take on special meaning for the psychol

ogist. Different perceptions of the world tell us of 

different conceptual realities, and the understanding of 

these perceptions can yield information about human func

tioning. Individual differences in perception have always 

fascinated psychologists and form the basis of many "curi

osities" of the mind, not the least of which is synes

thesia, the translation of one sense modality into a 

secondary sense. In fact, Galton (1883) states that 

synesthesia helps us recognize these differences, and 

shows us "how impossible it is for one man to lay his mind 

strictly along that of another." Common 1inquistic 

phrases such as "I see what you're saying," "It is a blue 

Monday," "That is a loud color," or the famous "The dawn 

comes up like thunder," suggest that synesthetic percep

tions may influence our language. Even more pronounced 

crossing or mixing of sense occurs with some people under 

drugs such as hashish or LSD, where tastes form colors, 

colors form sounds, and even days of the week or people 

conjure up specific colors (Barber, 1970). Roughly 5 to 15% 
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of the adult populations does this without drugs, giving 

reliable answers over decades (Calkins, 1893; Marks, 1975). 

The most prevalent form of synesthesia is "colored

hearing," where sounds take on specific colors. For 

example, many artists and musicians claim to see synesthetic 

connections as useful in determining the "harmony" of 

sounds or colors in their work. Connections between color 

and form, letters, words, days of the week, taste, smells, 

temperature, pressure, and pain are also commonly reported. 

For example, one of the most frequently reported forms of 

synesthesia that will be discussed later is the ability to 

see colors associated with vowels. Less common, but still 

with an abundance of case histories, are synesthesias 

across sound and tastes, form, pressure, temperature and 

pain. Even less common, but more bizarre, are synes

thesias across colors and people, theoretical ideas, etc. 

Shindell (1980) reports on a synesthete who saw specific 

discrete colors for everyone that she met, and she claimed 

that people with colors sim~lar on dimensions of hue, 

saturation, and brightness were similar along personality 

dimensions. Karwoski and Odbert (1938) summarize the 

various reported colors appearing to a synesthete as 

looking like: 

1. A colored cloud, film, or veil; 

2. Spreading sheets of color which may overlap 

with each other; 



3. Points or limited areas of color which may 

expand or contract: 

4. Bands or ribbons of singular or mixed colors; 

5. Complex patterns in the whole visual field; or 

6. Meaningful images in some dominant color. 

Research on synesthesia has been carried out since 
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Pythagoras first studied "The Music of the Spheres" in the 

sixth century B.C. (Marks, 1975). The first scientific 

reference to synesthesia is in a medical journal (Castel, 

1735--reported in Marks, 1975), and concerns a report of 

synesthesia discovered by an English opthalmologist named 

T. Woolhouse. This and similar journal articles strength

ened the belief that synesthesia is only a physiological 

anomaly that occurs in rare cases. Research by Galton 

(1883) a century later strengthened the belief that syn

esthesia is an inborn trait common to a number of people. 

Fechner (1876), Bleuler and Lehmann (1881) (both reported 

in Marks, 1975) and Marks (1975) strived to show that 

there exists a regularity in cross-modal matches which is 

consistent in synesthetes and non-synesthetes. Synes

thesia is also well known as an art form, in fact, mixed 

and multi-modal concerts combining colors, sounds, and 

even odors were very popular in the late 1800's. The 

composer Alexander Scriabin; a synesthete himself, wrote 

many symphonies for piano, chorus, and color organ. In 

literature also, correspondences similar to synesthesia 



were very popular in this period. For example, Arthur 

Rimbaud's "Sonnet of the Vowels" begins: 

A black, E white, I red, U green, 0 blue; vowels 
One day will tell of your latent birth. 

The literary use of synesthesia is abundant from 

this time period into the present, and well summarized in 

Mark's (1978) recent book. He quotes another author's 

description of synesthesia in the following poem by 

Baudelaire (1860): 

Sounds cloak themselves in colors, 
and colors in music. 
This, one will say, 

is only natural, 
and every poet's brain, 

in its normal and healthy state, 
comprehends these analogies with ease. 

Luria (1968) furnished a case study of a man with 

both synesthesia and eidetic imagery and the apparent 

connections between these two phenomena. This person's 

remarkable imagery allowed him to memorize large lists of 

random numbers, passages of foreign languages, etc., as 

well as attach a synesthetic response to each of these 

stimuli. These synesthesias, which included auditory, 

visual, gustatory, olfactory, and tactile sensations, 

apparently acted as a mnemonic aid at times, while at 

other times they seemed to be completely independent of 

memory. 

Numerous other researchers including Aristotle, 

John Locke, Isaac Newton, Ermus Darwin, Wundt, Hall, 

4 
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Binet, Calkins, and Osgood have studied this phenomenon 

achieving little more than a compilation of numerous 

interesting case studies with no inclusive basic under

standing tying them together. In fact, much of the 

research died out in the 1920s after over 533 books and 

articles on the subject failed to shed light toward a 

comprehensive theory that could survive the dominance of 

behaviorism, which disallowed research on non-observable 

phenomena. One of the final battles between intro

spectionists and behaviorists occurred between Titchener, 

who possessed robust imaging abilities, and the behavior

ist J. B. Watson, who not only did not possess this 

faculty, but refused to include it as an appropriate field 

of study that could be objectively studied (Sommer, 1978). 

After roughly forty years of hibernation bordering on 

near-death, the study of imagery (including synesthesia) 

re-entered mainstream psychological research in 1964 with 

Holt's paper entitled "Imagery: The return of the 

ostracized." 

Prevalence 

How prevalent is synesthesia in the general popula

tion? Reports vary per definitions of synesthesia, and 

tabulating techniques. Marks (1975) argues that all of us 

are capable of synesthesia, and that we have just forgotten 
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how to use it, just as some people forget how to remember 

dreams. Other people, such as Wicker and Holahan (1978) 

maintain that analogies and synesthesia are equivalent, 

thus they are just associations available to everyone, 

special to none. Calkins (1895) reports that in her. 

survey of Wellesley undergraduate~ roughly 9 to 15% 

experienced "strong synesthetic experiences." This is 

consistent with Bleuler and Lehmann's (1881) figure of 

12.7%, and Rose's (1909) estimate of 9.1%. Uhlich 

(1957--reported in Marks, 1975) states in his study of 

college students that roughly 14% of males and 31% of 

females have synesthesia abilities. The literature 

reports that children are reported to have a greater 

incidence of synesthesia. G. Stanley Hall (1883) reported 

that 39.6% of children in his study gave colors for 

various musical instruments. Revesz (1923) estimated that 

50% of children are capable of synesthesia. Gardner 

(1978) reports an identical figure from his more recent 

research. Wheeler (1920) found that approximately 25% of 

adolescents and 80% of preadolescents have synesthetic 

abilities. The dividing line between associations and 

synesthesia does not seem to exist with uniformity among 

the researchers, and thus no consistent accounts of 

prevalence have been recorded. Using a number of more 

specific definitions would be necessary to clear up the 

ambiguity between associations and synesthesia. 
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Definition 

The definition used in this study is relatively 

restricted in order to insure separation of synestnesia 

from ordinary associations. The definition is as follows: 

Synesthesia is the pairing of non-tangible sense 

percepts with the presence or the imagined presence of 

a stimulus. This stimulus most often occurs in another 

separate sense modality, such as a specific tone being 

reliably paired with a specific color. Although not 

common, this stimulus can take a more complex form however, 

such as in the case of a person pairing specific colors 

to people. 

The criteria that are used to separate synesthesia 

from ordinary associations are: 

1. Reliability - the synesthesia must be reproduc

ible over extended periods of time and have remained 

unchanged, to the best of the person's knowledge, through

out the duration of the synesthetic experiences. 

2. Specificity - the association percept must 

be specific within the confines of the dimensions of 

that modality. For example, a person reporting synesLhesia 

in the form of perceived colors to presented sounds would 

need to be able to identify a specific color so that 

if requested, that color could be identified along the 

dimensions of hue, saturation, and brightness. 
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3. Robustness - the subject must be able to pro

duce this ability across a wide range of stimuli. For 

example, a person would report synesthesia to a number of 

letters of the alphabet, or a scale of various notes, or 

to various other series of stimuli. 

4. Drug or Fatigue Effects - the synesthesia 

should occur independent from drugs or fatigue. 

Theories 

Eight major views have attempted to account for 

the synesthetic experience, ranging from operant learning 

models to theories that explain synesthesia as a common, 

but unattended supplement to ordinary perception that 

follows similar psychophysical laws. Although many of the 

theories do not adequ~te~y explain enough of the param

eters of the phenomenon of synesthesia to further sci

entific investigation, composite theories, such as the so 

called "Unity of the Senses" theory proposed by Von 

Hornbostel (1931) and later further developed by Marks 

(1978) are able to provide the framework of a scientific 

model so as to allow further research. The predominant 

theories of synesthesia are: 

1. The Degeneracy Theory (Deutsch, 1954; Holt, 

1960) 

The degeneracy theory views synesthesia as an 

aberration of personality in which the individual relies 



9 

on a more pr£mitive, regressed stage of differentiation of 

sense. Deutsch (1954) and Holt (1960) view synesthesia as 

a pathological sign of regression, such as is found in 

schizophrenia. However, synesthetes are described in most 

case studies as being more intelligent and sensitive than 

the average population. Galton (1883) states: "Synes

thetes are apt to be imaginative, introspective, shy, and 

sensitive. They frequently have talents along musical and 

artistic lines. In a surprising number of cases the sub

ject is described as very intelligent." So far as this 

writer has determined, only one case of synesthesia 

appearing in a regressed, psychotic patient has been 

reported (Shindell, 1980). Although the lack of evidence 

showing a connection between psychological disturbances 

does not refute the degeneracy theory, the notion that the 

degeneracy theory explains the "pathologic" nature of 

synesthesia can be discounted. 

Another rebuttal against the degeneracy theory 

is that synesthesia is defined by its acute differentiation 

and definition over a very specific cognitive space. 

A degenerative theory would propose more of a undiffer

entiated mass of co-sensations (Ortmann, 1933). 

2. The Compensation Theory (Phillipe, 1893) 

The proponents of the compensation theory 

propose that synesthesia is a physiological defense that 
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allows an individual to shift to a superior auxiliary 

sense when a defective avenue cannot adequately handle the 

stimulus. The compensation theory bases much of its 

structure on the fact that researchers such as Phillipe 

(1893--reported in Marks, 1975) reported that 20% of his 

blind subjects had colored hearing, and many developed 

this ability after the loss of their eyesight. People 

with both synesthesia and intact sensory systems are more 

common, however; many people with very developed senses 

(musicians, etc.) are reported to have synesthesia. Also, 

as Ortmann (1933) and others point out, synesthesia most 

often deteriorates with age, with a much higher percentage 

of children having synesthesia than adults. If synes

thesia is simply learned or otherwise supportive, practice 

would strengthen the bond across the sensory dimensions. 

3. The Vibration Theory (Newton, 1704; Halpern, 

1980) 

The vibration theorists state that the vibra

tional patterns of colors are simply mathematically 

related to the auditory sound waves. Thus, one tonal 

frequency would relate to its mathematical multiple 

frequency of the visual spectrum. Isaac Newton (1704) 

proposed such a theory relating to color and sound in his 

famous treatise on optics. Halpern (1980) also appears to 

have based much of his music/color "theory" on a similar 



11 

premise of a direct mathematical relationship between 

sound and color. Unfortunately, synesthetes do not 

usually agree well enough concerning what color goes with 

which stimulus to warrant such an exact matching of 

senses, and synesthesia occurs with various other stimuli 

that do not possess vibrations (e.g., days of the week, 

etc. ) • 

DeGrazia (1945) lists various musical experts' 

views on the association of colors with sound (see Table 

1). One can see from this table that agreement among 

musical experts is hardly uniform, and a strict vibra

tional theory would have difficulty explaining this 

variance. 

4. The Emotional-tone Theory (Calkins, 1893) 

In this theory, emotions are associated with 

colors according to the person's own like or dislike of 

that color. Thus, if a person liked red, he/she would be 

more apt to associate red with other things which he/she 

liked. Calkins (1893) says "Color associations with music 

are often accounted for by an emotional middle term. When 

I hear that which produces pleasurable emotion, I imme

diately prolong this by seeing those colors which would 

produce the same emotion." Although this appears to 

account for some synesthesia that borders on color prefer

ence, the majority of synesthesias have little connection 

with dimensions of like/dislike. Many researchers including 



Note 

C 
C# 
D 
D# 
E 
F 
F# 
G 
G# 
A 
A# 
B 

Table 1 

Various Musical Experts' Views of the Association 
of Color with Sound 

Castel Remington Klein 

blue deep red deep red 
blue-green crimson red 
green orange red-orange 
yellow-green orange orange 
yellow yellow yellow 
yellow-orange yellow-green yellow-green 
orange green green 
red blue-green blue-green 
crimson blue-green blue 
violet indigo blue-violet 
pale violet deep blue violet 
indigo violet dark violet 

Source: DeGrazia (1945) 

Scriabin 

red 
violet 
yellow 
steel 
blue 
dark red 
bright blue 
rosy orange 
purple 
green 
steel 
blue 

I-' 
N 
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Calkins (1893), Collins (1929), and Luria (1968) have 

included various examples of synesthetes reporting letters, 

numbers, vowels, vowel sounds, and days of the week as 

having extremely specific colors. Stimuli such as vowel 

sounds or letters are not easily put on a preference 

dimension, and there is no evidence to suggest that syn

esthetes are attending to their own biases or preferences. 

5. Learning Theories (Binet, 1892, 1693; Kelly, 

1934; Osgood, 1953) 

These theories postulate that synesthesia is 

merely a learned response acquired early in life. Binet 

(1892, 1893--reported in Marks, 1975) repeatedly asso

ciated letters to sounds in order to teach himself syn

esthesia. At the end of his training he was as proficient 

as natural synesthetes and he hypothesized that chance 

pairings of sounds and colors would produce synesthesia. 

Kelly (1934) attempted to do what Binet had suggested, by 

trying to train synesthesia by conditioned reflex 

conditioning. After 320 paired color-tones he was 'not 

able to elicit synesthesia in any of his 18 subjects. 

Howells (1944) undertook a similar experiment using an 

operant or reinforcement conditioning model. Although he 

showed statistically significant results, the great 

lengths to which he was obliged to go in order to develop 

the synesthesia, combined with the lack of evidence for 

comparable learning in the real world, raise serious 
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doubts as to whether the operant conditioning model totally 

explains synesthesia. Another learning model is described 

by Osgood (1953) in which synesthesia acts as a mediator 

or IIshort-cut ll between two stimuli. Thus a tone would 

elicit mediators shared with mediators for a color, pro

ducing the color response. This IIlearned symbolismll 

is discussed in the next section. 

6. The Color-Symbolism Theory (Reichard, Jakobson, 

& Werth, 1949) 

Many studies have been performed on the psycho

logical experience of color. Hundreds of studies have 

yielded almost nothing in terms of understanding the 

field of color preference alone. Other tests, including 

the Rorschach Inkblot Test, the Kohs block designs, and 

the Color Pyramid Test use color as one of the diagnostic 

variables with varying results. If any layperson were 

asked about the importance of colors he/she could probably 

report dozens of examples of its importance; in fact, 

whole industries are geared around what color will be 

lIinll next year. Unfortunately, psychology has not as 

of yet discovered any basic laws governing the psychologi

cal response to color. Since an individual's perception 

interacts with a large number of variables, it is safer 

to hypothesize that the imp~ct of color is large and our 

expertise in studying our response to color is small, 
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rather than the inverse. Simplistic explanations are 

often proposed, however, such as Baxter (1980), who states 

to his clients who suffer from chronic pain: 

You will be given an introduction to the value of 
color in your emotional and physical well-being, 
experience how color affects your attitudes and 
be given guidelines on how to use the colors to 
influence your consciousness. 

Although exciting, this and many other "quick 

remedies" utilizing color have so far failed to survive 

the rigors of scientific investigation. 

~ouwer (1949) excellently summarizes much of 

the work on the linguistic origin of color-names in 

various cultures. He treats apparent cues each culture 

seems to have utilized in determining their names and 

associations. For example, he states that the first 

color name to develop in most cultures is what we call 

red, and he deduces from the names for red that the first 

association is to blood. One of his interesting observa-

tions is of a South American tribe that has the same 

word for cinnamon-reci, emerald-green, and aquamarine-blue; 

and he notes that the members of that tribe would laugh 

at any attempts to differentiate those hues, just as 

we would be bewildered if asked to separate shades of 

yellow into different colors. This baffled the researchers 

until they traced the translation of the word for the 

color, which meant "parrot-like." 
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Various cultures have specific colors for 

specific directions, moods, etc. For example, in China 

there is a classification in which the colors are combined 

with several aspects of life (see Table 2). 

Reichard, Jakobson, and Werth (1949) showed 

that people of various languages associate the same vowel 

sounds with colors, and took this as evidence of a 

IInatural symbolism. 1I Jungian theory is also based a 

great deal on these "natural symbols,1I although the rela

tion of the "natural symbolismll with synesthesia is unclear. 

However, Jones (1967) found a weak but statistically 

significant positive correlation between scores of her 

synesthesia questionnaires and ability on a figure-symbol 

task. 

Osgood (1953) felt that verbal metaphors and 

synesthesia are due to a IIshort-cut" in relationships 

between two sensory modalities that allow temporary 

"crossing ll of the senses. For example, the word IIdownll 

is thought of as being dark, heavy, and thick in Anglo, 

Japanese, and Navajo cultures. This universal synesthesia 

is a symbolism or metaphor according to Osgood and allows 

us to communicate many attributes of a stimuli with a 

word in one sense modality. This learning model of sym

bolism attempts to incorporate learning methodologies 
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Table 2 

Chinese Classification of Colors 

blue red yellow white black 

East South Center West North 

spring Summer Autumn ~iinter 

sind heat dampness drought cold 

wood fire earth metal water 

sour bitter sweet pungent salty 

liver heart spleen lungs kidney 

eyes ears mouth nose anus 

Source: Kouwer (1949) 



with symbolism apparent in various cultures, and in the 

process can yield an explanation of synesthesia. 

Williams (1976) found that certain pathways 

are open for linguistic synesthesia in the English 

language, while others did not appear at all. Sche

matically, the pathways he found are illustrated in 

Figure 1. 

Thus, we can say something is a loud color 

(sound-color) but we do not go from taste to color. 

Further, research would be very enlightening to see if 

these patterns hold for other languages, and whether 

these boundaries also exist for the highly developed 

synesthesia that certain individuals seem to possess. 

7. The Neuronal Theory 

18 

This theory, commonly called the "cross

circuiting theory," gets its impetus from Titchener (1921), 

who felt that synesthesia was caused by unusual elasticity 

of the walls of the cerebral arteries. A surge of blood 

to the auditory center was thought to possibly affect 

the visual cortex, resulting in colored-hearing. Unfor

tunately for Titchener, the blood vessels are not that 

elastic, and the changes in blood pressure are much too 

'slow (Kelly, 1934). Hasebroeck (1933--reported in Ortmann, 

1933) attempted to use Planck's quantum theory to explain 

an anatomical juxaposition of the auditory and visual 
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I /COIOr 
touch-taste--+ smell dimension I 

IL ----!:============')=s sound 

Figure 1: Linguistic pathways of synesthesia (Williams, 
1976) 
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areas of the cortex. Nikiforovki (1937--also reported in 

Ortmann, 1933) expanded this by adding that a high level 

of functional differentiation of the cortex combined with 

the ability to lock separate cortical areas together 

causes synesthesia. Bachem (1949) felt a mediating factor 

such as drowsiness could reduce cortical control in order 

to allow a sensory "irradiation" caused by spreading nerve 

impulses from the sensory systems. Ortmann (1933) 

proposed a sensory-ref lex-arc that naturally occurs over 

various senses simultaneously. Butters and Brody (1968) 

described the effects of strokes in the left posterior 

parietal lobe as including not only difficulties with 

language, but also problems with intermodal matching, such 

as the inability to tactually respond correctly to a 

visual stimulus. This is unlike the effects of other 

types of brain damage, where intramodal tasks usually 

are found to be harder than intermodal matching. Gordon 

(1973) showed in an anatomical study that many cells in 

the brain respond to a number of stimuli. For example, 

80% of the cells in the deep layers of the superior 

colliculus, a portion of the visual system, respond to 

light, sound, and touch. Thus there exists the potential 

for multi-modal neuronal connections in the brain. Reitan 

(1980) feels that an increase in interhemispheric com

munication by way of the commissure could account 
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for synesthesia. Further, synesthesia can be induced by 

drugs, such as LSD and hashish (Tart, 1971), that disturb 

neuronal synapses. Although past research concerning the 

neuronal theory contains many untestable or tangential 

hypotheses, the potential for a neuronal answer of 

synesthesia exists. While no clear evidence has been 

found concerning the location or physiology of such a 

process, inferences can be made from the brain's inter

modal capabilities. This theory can also co-exist with 

many other theories, such as the theory of a unity of the 

senses, and may in the future playa larger part of 

synesthesia as our abilities increase in the study of the 

brain. 

8. Unity of Senses Theory (Marks, 1975, 1978) 

The unity of the senses doctrine states that 

there exists common dimensions upon which all· senses 

exist. Von Hornbostel (1931) was one of the first to 

describe these dimensions, and in his experiment he studied 

the utility of the dimension of "brightness" over the 

visual, auditory, and olfactory senses. Unfortunately, 

Cohen (19-34) was not able to replicate Von Hornbostel's 

data. There exist over a hundred articles correlating 

pitch and brightness and there are still major attempts 

to define the basic dimensions of the sensory systems. 

Marks (1975, 1978) has done a great deal of work on 

this subject and has found that these relationships are 



the same for synesthetes and non-synesthetes. For 

example, he found that as the loudness of a tone is 

increased, the brightness of the color that people 

associated to the tone is also inc~eased. Some other 

possible relations are laid out schematically by Graham 

(1975) as shown in Figure 2. 

The theory of the unity of the senses states 

that: (a) each sense gives us equivalent information 

about the world; (b) there exist analogous attributes 
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and dimensions; (c) there exist correlated physical prop

erties, such as Weber's Law; and (d) the senses act from 

similar or identical physiological mechanisms. Thus, 

our senses are modalities of a more primitive sense, 

and synesthesia is evidence of an incomplete differentia

tion. This primitive sense can either be neurological 

or perceptual. The neuronal primitive-sense theorists 

point to the fact that each of our sense evolved out 

of a primary system~ and in many lower animals (e.g., 

micro-organisms) this differentiation is not complete; 

for example, our visual system evolves developmentally 

from our cells that make up our tactual system. 

Perceptual theorists such as Marks believe 

that synesthesia is a primitive means of making sense 

of the world, much like the way they view eidetic imagery. 

Both of these systems are not "cost effective," they 



size 

loudness 

pitch hue 

timbre 

duration 

Figure 2: Schematic of proposed relationships between 
sound and color (Graham, 1975) 
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are limited either by their memory-space requirements, or, 

in the case of synesthesia, their inability to generate 

over a large cognitive space. Thus, Marks believe that 

synesthesia, eidetic imagery, and other forms of per~ 

ceiving the world disappear in most people with the onset 

of another perceptual processor-language. He sees meta

phor as the last remnants of synesthesia in most people, 

and the few people that retain their synesthesia in later 

life differ in some way that allows them to utilize a 

combination of two perceptual systems in their analysis of 

the world. These differences are unknown, but could 

relate to either physiological or environmental causes. 

Personality Correlates 

To summarize what is reported in the literature 

concerning synesthetes: 

1. Most synesthetes have had such ability since 

childhood. 

2. Synesthetes' answers tend to be very definite 

and discrete in nature. 

3. Synesthesias tend to be unaltered in life, 

except for a diminution as one moves into adulthood. For 

example, Dressler (1903) studied the response of a syn

esthete for eight years without noting any change. Holden 

(1891) found similar results after studying a subject for 

14 years. There is one notable exception to this, however. 
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Whipple (1900) studied a subject that acquired synesthesia 

late in life (at 16 years of age) and found her answers 

to be very erratic. She appeared stable over single 

testing sessions, but varied over weeks or months. This, 

of course, raised speculations that the time of acquisi

tion of synesthesia may have some importance. 

4. Synesthetes do not agree with each other, 

although certain dimensions such as size, brightness, 

and loudness appear to be consistent over various sense 

with synesthetes and non-synesthetes. As an example 

of this disagreement, Lewes (1880) studied a pair of 

synesthetic brothers that argued bitterly over what colors 

went with which stimuli. 

One legitimate avenue of investigation concerns 

the personality correlates, if any, to the emergence 

of synesthesia. Little evidence is available. 

One obvious question is: "Is there a 'type' of 

person more apt to have synesthesia?" Galton (1883) 

stated that synesthesia is more often found in cultured, 

intelligent individuals with a high degree of musical 

and artistic interest. Collins (1929) stated that synes

thetes have "good imaginations." Riggs and Karwoski 

(1934) believed that synesthetes are higher in intelli

gence. Banerji (1930) felt that synesthesia is evidence 

of repression of associations in the unconscious caused 
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either by a psychological stress or psychoanalysis. 

Deutsch (1954) expanded this to say that synesthesia is 

evidence of intrapsychic conflict of an emotionally dis

turbed person. He developed "Analytic Synesthesiology," 

in which he used the intersensory connections as a guide 

to the intactness of the patient's ego. Marinesco (1931) 

thought synesthesia is most often found in hyperemotional 

individuals. Holt and Havel (1960) describe synesthetic 

responses on the Rorschach as evidence of a crude, direct, 

expression of primary process. High musical ability, 

evidence of artistic talent, shy, creative, intelligent, 

cultured, etc., these are all descriptions used to 

describe various synesthetes. Are there personality vari

ables that can accurately predict a synesthete? If so, 

how does this fit with the definitions of these various 

terms? For example, much of creativity consists of view

ing something in a novel way and presenting the object of 

study in a recognizable form by a somewhat different 

sensory mode. This is often called "good" art. A 

symphony will allow us to visualize a battle, a seashore, 

or various settings. An array of colors or shapes can 

convey closeness, injustice, or fear. Andrews (1978) 

speaks of synesthesia as a necessary mediating factor in 

creative thought. Einstein, for example, frequently 

expressed the importance of his polysensory imagination in 

his own abstract thinking. Arnheim (1972) describes the 
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lack of "good sensors" in this country due to our pre

occupation with the visual mode. He feels that in the 

past we utilized our "secondary" senses more in under

standing the world. For example, 50 years ago if one 

asked someone to imagine the ocean Arnheim would hypothe

size that the person would visualize it, hear the roar, 

feel the cold spray, taste the saltiness, and smell the 

odors of the pier. Now he implies that we only remember 

the National Geographic prepackaged visual special on 

television. What implications does this have for creative 

thought? For synesthesia? For basic understanding? 

Maslow (1964) talks of peak experiences as having the 

qualities of sudden understanding, an opening of all 

senses and, for a brief moment, being closer with the 

object of our feelings. Certainly the preponderance 

of sensitivity and encounter groups is testimony to this 

lack of input in our present culture. 

Another question is whether synesthesia is a dis

crete phenomenon or is common to a lesser degree in most 

people. If a continuum is made with simple associations 

based on extrinsic cues in the middle (such as sky-blue, 

bitter, lemon-yellow, etc.) and synesthesia based on 

intrinsic or unknown cues on the other end (such as color

tones) the question exists whether there is a third popu

lation of people unable to make any meaningful sensory 

crossings. 



One population of people that are defined in part 

by their lack of inter-sensory abilities are people 

afflicted with dyslexia. Shipley (1980) reports on one 

test of dyslexia that involved having the examiner indi

cate a series of hills and valleys by moving his/her 

outstretched hand while asking the examinee to whistle 
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the corresponding musical tune. Similarly, another test 

involves asking the examinee to draw on paper hills and 

valleys while music is playing. Still another test involved 

having the child track an auditory object with a flash

light in a darkened room. According to the author, 

dyslexics invariably do poorly, and the hypothesis is 

that these dyslexics cannot adequately cross information 

from one sense to another. A hypothesis would lead from 

this, and that is that these children would be less apt 

to show both synesthesia and metaphorical thought. Since 

children are more apt to have synesthesia, if this hypo

thesis were true the difference would be glaringly apparent, 

and would have implications for early diagnosis, treat

ment, and rehabilitation of dyslexia. 

In clinical practice, the Sapir-Whorf hypothesis, 

of the theory that people's perceptions are tempered 

by the language, has lately been given much clinical 

attention. According to this hypothesis, language forms 

the boundaries of thinking, rather than the commonly 
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held view that we form languages along our cognitive pre

judices. A new adaptation to this theory proposed by 

Bandler and Grinder (1975), called Neurolinguistic Pro

gramming (NLP), is becoming popular in clinical practice. 

This approach utilizes visualization techniques, hypnosis, 

metaphors, and various communication levels, and attempts 

to focus on the process of human communication in order to 

promote change in basic personality processes. Many of 

the visualization techniques are similar to synesthetic 

experiences reported in the literature. 

Another interesting population involves people who 

are very skilled in discrimination in one sense modality. 

Musicians and artists are most frequently reported in the 

synesthesia literature, and most often this synesthesia is 

of the colored-hearing type. The question arises--are 

other sensory experts, for example winetasters, more apt 

to have synesthesia? Do winemasters see the world in 

terms of Rose and Chablis? Are people skilled in dis

crimination in one sense better than average on discrimina

tion on other tasks? Do people with better tactual 

ability (e.g., woodcrafters, etc.) view the world in 

textual terms? Are people with these highly developed 

sensory modes more apt to follow professions that utilize 

them or vice-versa? Relating again to Bandler and Grinder's 

(1975) neurolinguistic programming hypothesis, is it more 



advantageous to work with these people in their primary 

sense modalities in treatment? 

A final note on this would have to include the 

question of whether or not people who consistently view 

the world in certain sensory modes are similar in other 

respects. How do they cor~espond on personality vari

ables? Are various types of synesthesia indicative of 

various perception strategies and thus different cogni

tive styles as suggested by the Sapir-Whorf hypothesis? 

Relationship to Perceptual Psychology 
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After analyzing the uncertainty surrounding the 

causes of synesthesia, its definition, and characteris

tics, and the characteristics of synesthetes, basic ques

tions still exist concerning even ~he most extreme (and 

thus most easily studied) forms of synesthesia and their 

relationship to other phenomena. For example, in colored

hearing synesthesia, how much of the perception is based 

on sensory reality? Are there negative after-images 

formed with synesthesia? Does color-hearing synesthesia 

follow similar visual and acoustical laws as in the readily 

perceived world? For example, do synesthesias mix? 

Does one color or sound predominate or do they form a 

second combination of stimuli? Is there a "fading" effect 

if a synesthete concentrates on a stimuli for a long 

time? Are they susceptible to other illusionary effects? 
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Relationship to Comparative Psychology 

Another area of interest concerns whether synesthesia 

and/or cross-modal preferences are species specific. All 

of the literature on synesthesia has focused on human 

synesthetes, yet it seems entirely possible that animals 

may possess this faculty. Although the animal world has a 

great variance in the development of sensory organs, the 

simplest animals, out of biological necessity, do not have 

differentiation of sensory organs. More complex animals, 

such as pigeons, have acutely accurate color and auditory 

discrimination, and thus it would be conceivable that they 

may possess these intermodal qualities. Testing could be 

done on color preference by recording which color chips 

the pigeons most often peck at to deliver food. Secondly, 

different tones could be presented to see if this in some 

way altered this relationship. A study similar to this 

was, in fact, done 'by Schiller (1933). In this experi

ment, he trained fish to discriminate between bright and 

dark chambers. Half of his sample was taught to pick the 

lightened chamber, and half was trained to pick the 

darkened one. He then presented them with two smells, 

musk and indol, in an unilluminated chamber. In humans, 

musk is thought of as a "bright" smell and indol is 

considered a "dark" odor. If th~re existed a correlate to 

cross-modal matching in animals, one would hypothesize 



that the fish trained in the dark would choose the indol 

significantly more often, and the ones trained in the 

light would choose musk. This is in fact what happened, 

supporting the notion of primary dimensions that extend 

over various senses and species. 

Synesthesia Training 
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Along the same lines as Kilner's (1911) unsuccess

ful attempt at training people to be able to see auras, 

the question remains whether synesthesia can be trained or 

elicited. Researchers such as Kelly (1934) did not have 

much luck at training synesthesia by a simple stimulus

response model. Numerous case studies report that 

although almost all synesthetes have had this ability 

since they can remember, many people with synesthesia did 

not realize they did anything different than other people, 

just as color-blind people assume they see the world "as 

it is." Subjects' discovery that they are, in fact, 

different during a study could cause future researchers to 

assume they had trained or elicited an already present and 

accessible phenomenon. Thus, careful studies would need 

to be made to determine whether synesthesia could be 

trained or elicited or whether it was simply an inherited 

trait. 
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Heredity 

Galton (1883) and other researchers have argued 

that synesthesia runs in families (Galton's two daughters 

were synesthetes) but the evidence came at a time when 

the scientific study of heredity was a relatively new 

concept and controlled studies were not done at that 

time, and no attempt was made to control for the effect 

of similar background and environment. A number of cases 

of multiple synesthetes in one family are cited in the 

literature (e.g., Galton, 1883), but it is impossible 

to tell if this is just due to sampling error. Again, 

careful studies would need to be done to verify or dismiss 

this claim. 

Relationship to Eidetic Imagery 

Synesthetes are often described as having excel

lent memories, and in fact, many have eidetic imagery 

which is defined as the ability to perceive especially 

clear and detailed visual images of a previously seen 

event. More interesting is the fact that both of these 

phenomena are more common in children and diminish with 

the onset of age. Furthermore, both use visual imagery 

in their processes. What is the relationship between 

these phenomena? Is one secondary to another or are 

they somehow interrelated with a more basic intermodal 

process intervening; or are they both evidence of a more 
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primitive means ~f perceiving the world? Jones (1967) 

studied this relationship and found no evidence that syn

esthetes were better at memory tasks. 

Relationship to Drugs 

Finally the question is raised of the connection 

of synesthesia and artifically or drug-induced synesthesia 

due to LSD, hashish, or marijuana. Tart (1971) gave ques

tionnaires to 150 marijuana users and found that 57% of 

them often had "sounds [that] have visual images of colors 

associated with them, synchronized with them." He also 

found that synesthesia occured more often with higher 

levels of intoxication and more often with males. 

Unfortunately, there is some overlap with harder drug 

users as much of his sample had sampled other psychedelic 

drugs. Barber (1970) reports that "very few subjects who 

have taken an LSD-type drug spontaneously offer reports 

that stimulation of one sense modality is perceived as a 

sensation in a different modality. It is found, however, 

if elicited." Kelly (1934) produced interactions between 

vision and touch and between vision and pressure, pain, 

and temperature with Mescal. No studies of people with 

previous synesthetic abilities being given hallucinogens 

to compare the responses have been undertaken however, so 

the question remains whether this is a type of synesthesia 

or another imaginal form. The question of a relationship 



between these types of synestheia would no~ only offer 

alternative means of studying these phenomena, but also 

offer some thought to their neurological/psychological 

effects. 

Goals of Study 

The purpose of this study was to: 
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1. Develop a record concerning the prevalence of 

synesthesia in the normal college adult population. The 

most recent study in the united States utilizing self

report questionnaires on a large sample was done almost 

100 years ago (Calkins, 1893). 

2. Determine the relation of synesthesia with 

personality characteristics such as intelligence, creativ

ity, and personality style. A study of this type using a 

large pool of subjects self-reporting synesthesia does not 

appear in the literature at this time. 

3. Determine the relation between synesthesia and 

sex. Uhlich (1957--reported in Marks, 1975) states that 

he found significantly more college females (31%) report

ing synesthesia as compared to males (14%). No replica

tions of this work can be found in the literature at this 

time. 

4. Determine the relation between synesthesia and 

other imagery abilities. Although the trend in the litera

ture has been to assume that this correlation would be 
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highly positive, no attempt has been made thus far to test 

this a priori judgment. 

5. Determine the relation between synesthesia 

and handedness. The variable of hand preference and 

its relationship to synesthesia has not been studied 

before, although people who prefer to use their left 

hand over their right hand have a higher probability 

of experiencing learning and perceptual disorders, such 

as dyslexia (Reitan & Davison, 1974). 

Hypotheses 

Hypothesis One: The prevalence of synesthesia 

in the normal adult college population will approximate 

earlier research findings (e.g., Calkins, 1893) of 5 

to 15%. As measured by our instrument, the distribution 

will be continuous and will not show distinct groups 

of synesthetes and non-synesthetes; rather the results 

will show a gradation of abilities over the population. 

Hypothesis Two: There is a positive correlation 

between intelligence as measured by Concept Mastery Test 

(CMT) scores and reported synesthesia. This and all 

other hypotheses concerning personality variables are 

supported in the literature only by the aforementioned 

anecdotal remarks by researchers. 
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Hypothesis Three: There is a positive correlation 

between creativity as measured by the Adjective Check List 

(ACL) and reported synesthesia. 

Hypothesis Four: There is not a relationship 

between negative personal adjustment as measured by the 

ACL and reported synesthesia. 

Hypothesis Five: There is a relationship between 

gender and synesthesia, with females being more apt to 

report synesthesia. 

Hypothesis Six: There is a positive correlation 

between reported imagery as measured by the Betts Ques

tionnaire and reported synesthesia. 

Hypothesis Seven: There is a positive correlation 

between visual personality "type" as measured by the 

individual Differences Questionnaire (IDQ) and reported 

synesthesia. 

Hypothesis Eight: There exist certain personality 

variables as measured by the ACL that correlate signi

ficantly with reported synesthesia. 

Hypothesis Nine: There is a positive correlation 

between left handedness and reported synesthesia. 

Hypothesis Ten: There is a ~egative correlation 

between reported imagery vividness as measured by the 

Betts Questionnaire and intelligence, as measured by CMT, 

and creativity as measured by the ACL. 



Hypothesis Eleven: There is a positive corre

lation between imagery personality "type" as measured by 

the IDQ and intelligence as measured by the CMT, and 

creativity as measured by the ACL. 



EXPERIMENT ONE 

Method 

Subjects 

Five hundred and three volunteer students in an 

introductory psychology class were subjects of the first 

study. 

Procedure 

The Jones (1967) synesthesia questionnaire was 

administered to the 503 subjects within their class groups 

of 25 to 80 students. This questionnaire (Appendix A) 

includes an explanation of the principal defining char

acteristics of synesthesia and gives examples of responses 

judged as either indicative or non-indicative of syn

esthesia. Each subject is then asked to describe such 

experiences in his/her life that he/she feels are 

indicative of synesthesia. They are then asked to rate 

the consistency, spontaneity, frequency, and vividness of 

these experiences, and to indicate if these experiences 

have ever occurred under the influence of drugs of 

fatigue. They are also asked if they recall these 

experiences in childhood or reported by any member of 

their family. No validity, reliability, or normative data 
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are available on this questionnaire at this time. The 

questionnaire was combined with questions regarding the 

subjects' sex, age, major, handedness, and position of 

hand when writing (hook vs. parallel). Total time for 

completing both parts of these questionnaires was approxi

mately 10 minutes, and no extra credit or other secondary 

gain was given to the participants. 

Results 

Descriptive statistics for the first experiment 

are shown on Tables 3 through 13. Out of the 503 

subjects, 217 (43%) were male and 286 (57%) were female. 

Table 3 indicates that 352 (70%) of the sample were 

between 17 and 19 years old, 83 (17%) were between 20 and 

22 years of age, 19 (6%) were between 23 and 26 years of 

age, 13 (3%) were between 27 and 30 years of age, and 26 

(5%) were over 30 years of age. 

Table 3 also reports the major field of study as 

indicated by the subjects. Attempts were made during the 

data analysis to combine similar majors into the most 

meaningful clusters, utilizing the University of Arizona 

division of colleges as a guideline. It can be seen that 

the sample pool spans across the various major college 

groups with no one field of study composing over 25% of 

the total sample. 
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Table 3 

Demographic Characteristics of Subjects 

Gender 

Male 
Female 

Total 

Age 

17-19 years 
20-22 years 
23-26 years 
27-30 years 
30 years and over 

Total 

Major Field of Study 

Business 
Pre-Med, Pre-Nursing 

Pre-Pharmacy, Pre-Dental 
Missing Information 
Liberal Arts - Unspecified 
Psychology 
Education 
English 
Fine Arts/Architecture 
Home Economics 
Agriculture 

Total 

Frequency 

217 
286 

503 

352 
83 
29 
13 
26 

503 

119 

67 
61 
56 
45 
44 
41 
38 
19 
13 

503 

Percentage 

43 
57 

100% 

70 
17 

6 
3 
5 

100% 

24 

13 
12 
11 

9 
9 
8 
8 
4 
3 

100% 
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Table 4 shows that, as expected from Reitan and 

Davison (1974) and various other sources, 9% of the sample 

population were categorized as being mostly left handed, 

as compared to 91% that were considered mostly right 

handed. Eighty-five percent of the sample stated they 

held their hand in a position parallel to the paper when 

writing, as compared to 15% who stated they. "hooked" their 

hand around the paper as they wrote. 

In regards to the subjects' self-reporting of 

synesthesia, Table 5 indicates that 340 (68%) stated that 

they had no prior synesthetic experiences, and 36 (7%) 

reported having such experiences, but upon describing 

these experiences it was apparent that they had misread 

the question (see Appendix B for examples). Eleven (2%) 

stated they had such experiences, but only under the 

influence of a hallucinogenic drug. Sixty-seven (14%) 

reported synesthetic experiences that were not spontaneous 

or consistent, and another 18 (2%) reported similar non

consistent and/or non-spontaneous experiences but did not 

elaborate as to their actual nature. Thirty-five (7%) 

described spontaneous and consistent synesthetic experi

ences (see Appendix C for examples). Thus, approximately 

7% of our sample reported spontaneous and consistent 

synesthetic experiences, 18% reported non-spontaneous, 

non-consistent, or drug related synesthesia, and 75% 

reported no prior synesthesia. 
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Table 4 

Preference and position of Hand During Writing 

Frequency Percentage 

Preference 

Right Hand 458 91 
Left Hand 45 9 

Total 503 100% 

Position of Hand 

Parallel 426 85 
Hook 77 15 

Total 503 100% 



Table 5 

Frequency of Reported Synesthesia 

Reported Synesthesia 

None 

Yes - Mistakenly reported 

Yes - Drug related 

Yes - Not spontaneous and/or 
consistent 

Yes - Not spontaneous and/or 
consistent, and not 
described in detail 

Yes - Consistent and spontaneous, 
described in detail 

Total 

Number 

340 

36 

11 

67 

18 

35 

503 

44 

Percentage 

68 

7 

2 

14 

2 

7 

100% 
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Table 6 examines the reported frequency and vivid

ness of the synesthetic experiences reported by the 25% 

of the sample that reported any history of synesthesia. 

Table 6 shows that 18 (14%) report synesthetic experiences 

on at least a daily basis, 22 .(17%) on a weekly basis, 

53 (42%) report it occurring at least monthly, with 34 

(27%) providing no information regarding frequency. 

The data concerning the vividness of synesthesia 

were obtained from a nine point Likert rating scale, utiliz

ing "not vivid" and "very vivid" as the endpoints. Table 

10 shows the resulting tabulation of the subjects' sub

jective ratings, with the mean rating equalling 4.4 

(excluding missing data). 

The tabulation of the last three items on the 

questionnaire are found on Table 7. Eleven (2%) stated 

the experiences were drug related, and none (0%) of the 

subjects reported their experiences were a product of 

fatigue. Forty-four (9%) reported such experiences in 

their childhoo¢, and 9 (2%) reported knowing family members 

that had similar synesthetic experiences. 

Chi squares were computed comparing the variables 

sex, age, major, handedness, position of hand, and reported 

synesthesia in order to discern whether any interactions 

would occur that might influence the selection of subjects 

for future study. No significant relationships were 



Table 6 

The Frequency and Vividness of Reported 
Synesthetic Experiences 
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Frequency Perce.ntage 

ReEorted Fre9uenc~ 

Daily 18 14 
Weekly 22 17 
Monthly 53 42 
No Information 34 27 

Total 127 100% 

Vividness 

Not Vivid 1 7 5 
2 6 5 
3 10 8 
4 11 9 
5 9 8 
6 14 11 
7 16 11 
8 11 9 

Very Vivid 9 9 8 
No Information 34 26 

Total 127 100% 



Table 7 

Information Regarding Previous Synesthetic 
Experiences in Self or Family Members 
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Number Percentage 

Effects of Druss/Fatigue 

Drugs 11 2 
Fatigue 0 0 
No Drugs/Fatigue 492 98 

Total 503 100% 

ReEorted S:tnesthetic EXEeri-
ences in Childhood 

Yes 44 9 
No 459 91 

Total 503 100% 

Knowledse of Famil:t Members 
With S:tnesthesia 

Yes 9 2 
No 494 98 

Total 503 100% 
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found that might correlate and inappropriately bias the 

results of the second study. As shown on Table 8, no 

significant relationship was found between the main vari

able synesthesia (using only the two discrete groups 

reporting either no synesthesia or consistent and spon

taneous synesthesia) and gender, major, handedness, or 

age. 



Table 8 

Chi-Square Values for Synesthesia X Sex, 
Major, Hand Preferences and Age 

Synesthesia 
Variable Present Absent 

Sex Male 14 139 
Female 21 201 

Major Business 5 90 
Pre-Med, pre-Nursing, 

Pre-Pharmacy, 
Pre-Dental 8 38 

Missing Information 1 45 
Liberal Arts -

Unspecified 4 34 
Psychology 2 28 
Education 3 30 
English 2 32 
Fine Arts/Architecture 5 23 
Home Economics 2 14 
Agriculture 3 6 

Hand Right 32 302 
Preference Left 3 38 

Age 17-19 years 16 244 
20 and over 18 97 

Chi-Sguare 

.01 

.04 

.14 

3.36 

"'" \0 



EXPERIMENT TWO 

Method 

Subjects 

Fifty-six subjects from Experiment One were selected 

to serve as the subjects in the second experiment. One 

half of the subjects stated that they had experienced 

consistent and spontaneous synesthetic experiences. The 

other half of subjects were chosen from those subjects 

that reported having no past synesthetic experiences and 

were individually matched with the synesthetic subjects on 

the variables of sex, age, major, handedness, and position 

of hand while writing. 

Procedure 

The subjects of both groups were administered the 

following questionnaires in the following sequence in 

experimenter-blind mixed groups of 5 to 10 subjects. 

Copies of the non-copyrighted questionnaires can be found 

in Appendices D through E. 

1. The Concept Mastery Test - Form T (Terman, 

1947, 1950) 

This test is a measure of a subject's perfor

mance in dealing with abstract ideas at a highly intel

lectual level. The test consists of two parts. The first 

50 
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part has 115 items dealing with the identification of 

synonyms and antonyms, and the latter part consists of 75 

items involving the completion of analogies. No time 

limit was given, but all subjects finished within 40 

minutes. As stated earlier in this study, the CMT was 

used as a measure of general intelligence. The CMT has 

normative data on various populations ranging from high 

school to Ph.D. in educational level. Both educational 

level and grade point average correlate positively with 

the CMT. The correlation between scores on the CMT and 

the Stanford-Binet Intelligence Test range in the +0.80s 

for IQs in the average to above average range. The CMT 

has been found to correlate +0.70 with the CEEB Scholastic 

Aptitude Test and +0.53 with the Hennon-Nelson Tests for 

mental ability for college students. 

2. The Betts Questionnaire Upon Mental Imagery -

Sheehan Revision (Betts, 1909; Sheehan, 1967) 

The oldest and most widely used imagery test 

still in existence today, the Betts is a standardized 

version of Galton's old "breakfast table" test of imagery 

used at the turn of the century. It contains five situa

tions in seven various subscales including vividness of 

visual, auditory, cutaneous, kinesthetic, gustatory, olfac

tory, and organic imagery. $ubjects rate their imagery on 

a seven-point scale of vividness which ranges from having 
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·no imagery at all to an experience as real as life. 

Split-half reliabilities and Cronbach's alpha coefficient 

range between .91 and .99 and test-retest reliabilities 

range from .29 to .82, depending upon the subscale, the 

sex of the subject, and the length of the time interval 

between testing (White, Sheehan, & Ashton, 1977). 

3. Individual Differences Questionnaire (Paivio, 

1971) 

This 72-item test loads the subject's answers 

into two types of cognitive style verbal or visual 

imagery. Hiscock (1978) found it to have high internal 

consistency (alpha of .87) and a 2 to 6 week test-retest 

reliability in the mid-0.80s. Interestingly, although the 

IDQ is considered a "trait" measure of imagery, it does 

not correlate well with self-report measures of imagery, 

raising the question whether the IDQ is measuring a 

separate phenomena (Singer & Tower, 1980). 

Added to the IDQ was a similarly constructed 

question regarding whether the subject was raised in a 

basically rural or urban environment during his/her 

childhood, as pilot data indicated that this variable may 

correlate with the vividness of non-visual imagery. 
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4. The Adjective Check List (Gough, 1960) 

This 300-item check list generates over 25 

scales concerning personality style, such as self-control, 

lability, self-confidence, and personal adjustment. 

Norms are available for various groups and each scale is 

adjusted for the total number of adjectives checked, 

yielding a converted T-score for each scale. 

Of specific interest in this study were the 

following scales: 

A. Creative Personality Scale - A 30-item 

scale standardized on college students and cross-validated 

against criterion ratings of peers and superiors at work 

and school. 

B. Personal Adjustment Scale - A 34-item 

scale consisting of items that correlate most positively 

with Q-sort descriptions such as "feels satisfied with 

self," and "gregarious," and is most negatively correlated 

with such descriptions as "is self-defeating," and "is 

anxious." 

C. Origence-Intellectence Scales (AI - A4) -

A group of four orthogonal scales based on George Welsh's 

ideas of two separate structural dimensions of person

ality: origence, an axis of creativity; and intellectence, 

the intellectual axis. Al is a 21-item scale which corre

lates conceptually with a person scoring high on Welsh's 
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scale of origence and low on intellectence. High scores 

on this scale correlate most positively with Q-sort descrip

tions such as "Enjoys senuous experiences," "is skilled in 

imaginative play,~' and "initiates humor." A2 is a 25-item 

scale that measures a person's ability to score high on 

both origence and intellectence. Individuals scoring high 

on this scale are described as "complicated," "hostile," 

"individualistic," and "original." A3 is a 17-item scale 

that measures a person's ability to score low on both 

origence and intellectence. High scorers on this scale 

correlate with Q-sort description such as "appreciative," 

"kind," "pleasant," and "wholesome." A4 is a 24-item 

scale correlating conceptually with a person scoring low 

on the origence scale and high on the intellectence. Q

sort descriptions for high scores include "clear-

thinking," "logical," "intelligence," and "stubborn." 

Results 

The data from each questionnaire were analyzed by 

using the Statistical Package for Social Sciences pro

cessed by a CDC-CYBER series computer. A discriminant 

analysis was done to differentiate the group of people who 

reported synesthesia from those who reported never experi

encing synesthesia. The score on the CMT, the verbal and 

imagery scores on the IDQ, the individual imagery subscale 



Table 9 

Wilks-Lambda and Univariate F Ratios using 
land 54 Degrees of Freedom 

S:lnesthetes tlon-S:lnesthetes 
Standard Standard 

Mean Deviation Mean Deviation Wilks Lambda 

CMT 63.79 26.12 41. 75 21.32 .8i 

!DQ -Verbal 130.82 13.65' 114.86 18.98 .80 
Imagery 148.79 11.46 127.96 19.75 ~69 

Betts- Visual Imagery 30.93 2.82 27.07 5.27 .82 
Auditory Imagery 30.21 3.74 27.00 6.11 .90 
Cutaneous Imagery 29.71 3.14 27.75 6.26 .96 
Kinesthetic Imagery 29.00 4.52 27.36 5.19 .97 
Gustatory Imagery 28.46 4.70 26.82 6.47 .97 
Olfactory Imagery 27.50 5.77 26.46 6.13 .99 
Organic Imagery 29.75 3.66 27.79 4.58 .94 
Total Imagery 205.93 21.07 190.25 32.32 .92 

ACL - Creative Personality 52.64 9.99 47.21 7.28 .90 
Personal Adjustment 47.36 9.79 48.46 9.22 .99 
Al 56.14 9.12 57.54 12.07 .99 
A2 54.11 11.12 49.04 9.07 .93 
A3 46.78 10.91 48.11 10.82 .99 
A4 44.32 10.43 45.43 9.79 .99 

Rural 2.68 1.41 1.93 1.33 .99 

F 

11.95 

13.05 
23.28 

11.65 
5.63 
2.20 
1.60 
1.18 

.42 
3.14 
4.64 

5.41 
.19 
.24 

3.50 
.21 
.17 

.46 

Significance 

.001 

.001 

.001 

.001 

.021 

.144 

.212 

.281 

.517 

.082 

.035 

.023 

.665 

.628 

.066 

.650 

.683 

.498 

111 
111 
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scores on the Betts Questionnaire,· the creativity, per

sonal adjustment, and origence-intellectence scores on 

the ACL, as well as the score of the rural-urban question 

added at the end of the IDQ, all were included as dis

criminating variables. A preliminary Wilks Lambda 

(U-statistic) and univariate F-ratio was run on each 

variable, resulting in the values reported on Table 9, 

along with the group means and standard deviations. 

As shown on Table 9, the CMT scores, the verbal and imag

ery scores on the IDQ, and the visual imagery scale score 

on the Betts Questionnaire all were individually statis

tically significant at the .001 level given 1 and 54 

degrees of freedom. The auditory imagery scale score 

and the total imagery score on the Betts Questionnaire, 

as well as the Creative Personality Scale score on the 

ACL were all significant past the .05 level. However, 

given the large number of dependent variables used on 

56 subjects, it is apparent that alpha slippage must 

be taken into account and these last ~ignificant figures 

should be taken, at best, as suggesting trends for future 

research. Similarly, although significance level of 

the .001 suggests a clear difference between group means, 

examination of the group standard deviations shown on 

Table 9 indicates that the clinical significance (or 

hit rate) would actually be low with anyone value. 
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A discriminant analysis was then run on the sample 

of reported synesthetics, using the results of the data 

comparing the sample of synesthetes to non-synesthetes as 

a guide to important variables that might predict reported 

synesthesia in future populations. 

The results of the discriminant analysis are shown 

on Table 10. Using all 18 discriminating variables, a hit 

rate of 89.29%, a chi square value of 39.70, and a 

significance level of .0023 were obtained. A second 

discriminant analysis was then run using the most weighted 

variables in order to create a more conceptually parsi

monious formula to predict people who report synesthesia. 

The results of the second analysis are shown on 

Table 11, and the variables with their relative weights 

are shown on Table 12. As can be seen, little accuracy in 

classification was lost by deleting the 13 factors, and a 

hit rate of 80.36 was obtained using only the scores from 

the CMT, IDQ Verbal and Imagery, Betts Total Imagery, and 

then Al scale on the ACL. By multiplying these raw scores 

by the given weights and adding them together one can 

predict whether a person has reported synesthesia (a score 

over zero) with a hit rate of 80.36%. The five variable 

discriminant analysis yields a chi square value of 29.09 

and a significant level of .0001. 



Table 10 

Classification Results of Reported Synesthetes 
and Non-Synesthetes Using All Variables 

58 

Number 
of Cases 

Predicted Group Membership 
Synesthetes Non-Synesthetes 

Synesthetes 28 

Non-Synesthetes 28 

26 
(92.9%) 

4 
(14.3%) 

. Percent correctly classified (Hit Rate) = 89.29 

Table 11 

2 
(7.1%) 

24 
(85.7%) 

Classification Results of Reported Synesthetes 
and Non-Synesthetes Using the variables: 

CMT, IDQ-Verbal and Visual, Betts 
Total Imagery, ACL Scale Al 

Number 
of Cases 

Predicted Group Membership 
Synesthetes Non-Synesthetes 

Synesthetes 

Non-Synesthetes 

28 

28 

25 
(89.3%) 

8 
(28.6%) 

Percent correctly classified (Hit Rate) = 80.36 

3 
(10.7%) 

20 
(71.4%) 



Table 12 

Relative Weights of the Five Factors in 
Discriminant Analysis for Use 

Variable 

CMT 

IDQ - Verbal 
Imagery 

in Classification Formula 

Relative Weight 

.03 

.06 

.01 

Betts - Total Imagery -.01 

ACL - Al 

(Constant) 

.03 

-10.47 

59 
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In comparing the group means with the formula 

weightings, it can be seen that, as is true with all 

discriminant functions, significant tests based on means 

(in this case, the univariate F-ration) do not necessarily 

agree with the variables used in the discriminant analysis 

in size not direction due to correlations between vari

ables increasing or negating each variable's importance. 

In addition, this discriminant analysis is based on the 

data previously obtained in the first part of the second 

study, and on replication of this group would be needed 

to see if, in fact, this discriminant equation accurately 

predicts people who report synthesia. 

Pearson Product-Moment Correlations (or Point 

Biserial in the case of the sex, which is a dicotomous 

variable) were then run on the discriminant variables to 

discern intercorrelations between variables to aid in 

future research (Table 13). Reported synesthesia corre

lates with scores on the CMT, the verbal and imagery 

scales on the IDQ, and the Betts Visual Imagery scale 

beyond the .001 level, and to the Betts Auditory Imagery 

scale and the ACL Creative Personality Scale beyond the 

.01 level. All the various Betts scales intercorrelated 

with each other beyond the .01 level of significance, and 

all correlated with the IDQ Imagery scale beyond the .001 

level of significance. As expected, the CMT score 



Table 13 

Pearson Product Homent Correlations Between 
Illscr Imloant Var lables 
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correlated with the IDQ Verbal scale at the .001 level of 

significance. The IDQ Imagery scale correlated with the 

Betts Visual and Kinesthetic scales and the ACL Creative 

Personality Scale at the .01 level. The origence

intellectence scales all intercorrelated with each other 

with values similar to those reported in the standardiza

tion sample. No significant correlations were found 

between the variables age, hand preference, position of 

the hand, or urban/rural background and the rest of the 

discriminant variables, thus these correlations were 

omitted from Table 13. 

Unexpected was the positive correlation between 

the two IDQ scales, as previous research (Hiscock, 1978) 

suggests a correlation in the order of .09, as compared to 

the +0.50 (p < .001) obtained. Both Hiscock's and this 

experiment used undergraduate students enrolled in 

introductory courses, and it is unclear what variable, 

other than chance variation, that could cause such differ

ent correlations. 



EXPERIMENT THREE 

Introduction 

Although the previous two studies were designed to 

yield quantitative information missing from the literature 

on synesthesia, a great deal of individual, qualitative 

and quantative information can be obtained by case study 

analysis of synesthetes. Although there are obvious 

problems of generalizability from single subject studies, 

the rich content obtained can help guide future research 

as well as be utilized as a check against the major 

assumptions underlying our model of synesthesia. In this 

vein, one subject not utilized in the previous two 

studies, but who reports reliable synesthesia to numerous 

stimuli, was given a battery of psychological tests to 

determine her intelligence, creativity, and personality 

style, as well as to examine the dimensions and reli

ability of her synesthetic responses. Principally, the 

concept of the high reliability of synesthetic responses 

was addressed to determine whether this attribute of 

consistency needs to be re-examined as a criterion of 

synesthesia. 
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Method 

Subject 

One 37 year old, right-handed female graduate 

student volunteer reporting synesthesia to numerous 

stimuli served as the only subject. 

Procedure 

64 

This experiment was an attempt to study the error 

of measurement reliability of a single synesthete. 

Initially, psychological testing utilizing the Wechsler 

Adult Intelligence Test (WAIS), the Thematic Apperception 

Test (TAT), the Minnesota Multiphasic Personality Inven

tory, the Biographical Inventory of Creativity (BIC), the 

Wechsler Memory Scale, and the Draw-A-Person test were 

administered to serve as background in this case study. 

Subsequently, the subject's synesthetic color responses to 

various personality characteristic dimensions were 

recorded. The subject was then asked the identical ques

tions on an IS-month follow-up. Twenty randomly selected 

colored paint chips 1/2 inch by 1 inch served as stimuli 

for her perceptions of the dimensions of creativity, 

extroversion, empathy, and ego strength. The subject was 

requested to order the chips along these dimensions, 

taking as much time as needed, and to ask questions if the 

definition of the dimension was unclear. This method of 

color chip sorting was chosen because (1) this subject 
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reported that ranking personality dimensions by means of 

color was within her normal repertoire of behavior, (2) 

color sorting allowed quick and complete measures, and (3) 

color sorting allowed erorr of measurement reliability 

measures to be taken without much practice effect. 

Results 

The results of the psychological testing indicate 

that the subject is a 37 year old right-handed woman with 

an IQ score of 139. Her short-term memory, as judged by 

her Wechsler Memory Scale MQ score of 147, is consistent 

with a person of superior intelligence. She is currently 

a Ph.D. candidate in the social sciences, and has had no 

particular difficulty in her field of study. Her scores 

on the Biographical Inventory of Creativity were 101 for 

art (~ = 100.9) and 104 for writing ( ~ = 106.6), suggest

ing an average history of creative thought as compared to 

her peers. Table 14 shows her WAIS and MMPI profiles, and 

they indicate that she has a good mixture of the obses

sional traits necessary for success in graduate school as 

well as evidence of the energy and ability needed to 

complete her goals. She is quite verbal, gregarious, and 

articulate, and showed no evidence of psychopathology. 

She describes having synesthetic responses dating 

back as far as she can remember, possessing the form of 

perceiving colors when presented with a stimulus of music, 



Table 14 

WAIS and MMPI Profiles of 
Individual Subject 

WAIS 

Subtest 

Information 
Comprehension 
Arithmetic 
Similarities 
Digit Span 
Vocabulary 
Digit Symbol 
Picture Completion 
Block Design 
Picture Arrangement 
Object Assembly 
Verbal Score 
Performance Score 
Full Scale Core 

Subscale 

L 
F 
K 
Hs 
D 
Hy 
Pd 
Mf 
Pa 
Pt 
Sc 
Ma 
Si 

Scaled Score 

16 
18 
13 
18 
10 
19 
15 
16 
15 
17 
17 

133 
144 
139 

T-Score 

50 
48 
58 
50 
43 
55 
62 
42 
62 
48 
51 
62 
4,0 

66 
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smells, variobs sounds (e.g., a telephon~ ring) and to 

people or their personality characteristics. According to 

her, she usually associates a very specific color to a 

person within the first few meetings, and this color is 

constant regardless of her mood, the person's behavior, 

etc. She states that she sees the colors in bands and 

ribbons on the periphery of her vision. Although she has 

never found use for this phenomena, she has in the past 

few years felt that people with "colors" similar along the 

dimensions of hue, saturation, or brightness, were similar 

along various personality dimensions. 

Table 15 illustrates the 18 month error of measure

ment results of the subject's rankings of the 20 color 

chips on four personality dimensions, creativity, extro

version, empathy, and ego strength. The Spearman Rank

Order coefficients ranged from .42 to .85, with two scales 

significant beyond the .001 level, one beyond .01, and one 

beyond the .05 significance level. Although these results 

are all statistically significant, the rank-order changes 

are greater than the high reliabilities reported in the 

literature would suggest. Further studies would be neces

sary to determine the effects of controlling the subject's 

selection of colors, accurately defining each dimension, 

and controlled lighting in the testing situations. 

This case study illustrates that reliability of 

responses, one of the main attributes used in the 



Dimension 

Creativity 

Extroversion 

Empathy 

Ego Strength 

*p < .05 

**p < .01 

***p < .001 

Table 15 

Test-Retest Correlations of 
Synesthetic Responses 

Spearman Rank-Order 
Correlation 

.42 

.85 

.82 

.64 

68 

F 

1. 96* 

6.85*** 

6.80*** 

3.51** 
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definition of synesthesia, may not be as high as previous 

literature suggests. Further research is needed to more 

accurately assess the correlation between subjects' self

report of reliability and error of measurement studies to 

determine whether the definition of synesthesia, which 

includes consistency of responses as a basic criteria, 

needs to be redeveloped. 



DISCUSSION 

Although over 500 books and articles exist on 

the topic of synesthesia, few systematic, controlled 

studies have been done comparinq the synesthete to the 

general population. By. concentrating on the various 

theoretical aspects of synesthesia, the demographic and 

personality characteristics of people who report syn

esthesia have been too long neglected. In this study, 

7% of the sample of 503 volunteer college students in 

an introductory psychology course reported consistent 

and spontaneous synesthetic experiences. Another 18% 

reported similar experiences that either lack spontaneity 

and/or consistency or were influenced by a hallucinogenic 

drug. These results are consistent with research done 

on various populations by Calkins (1895), Rose (1909), 

and Bleuler and Lehmann (1881). However, the frequencies 

are much lower than Uhlich's (1957) data (reported in 

Marks, 1975) in which he identified 14% of male and 31% 

of female college students reportina synesthetic abilities. 

These spuriously high percentages are possibly due to 

different sampling techniques, cultural differences, 

or differences in the definition of synesthesia given 

to the subjects. 
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This study also indicated no significant correla

tion between reported synesthesia and gender, major field 

of study, hand preference, or age. 

The results also indicated that the frequency, 

vividness, and extent of synesthesia was variable across 

the population of people reporting synesthetic experi

ences, suggesting that synesthetic ability is a continuous 

rather than a discrete binary phenomena as described in 

controlled scientific studies. 

To summarize the results of the first study, the 

number of people reporting synesthesia appears to be con

sistent with the results reported almost 100 years ago. 

No significant relationships were noted between reported 

synesthesia and the demographic characteristics of the 

sample. Finally, the frequency, vividness, and extent of 

the subjects' reported synesthesia appeared to be 

variable, suggesting a continuous vs. a discrete variable. 

In the second study, 28 subjects that reporting 

synesthesia were compared to controls matched for age, 

sex, major, and hand preference. Each group was given the 

Concept Mastery Test (Terman, 1947, 1950); the Betts 

Questionnaire Upon Mental Imagery--Sheehan Revision 

(Betts, 1909; Sheehan, 1967), the Individual Differences 

Questionnaire (Paivio, 1971), and the Adjective Check List 

(Gough, 1960). The results of the discriminant analysis 
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_indicate that reported synesthesia is strongly positively 

correlated with scores on the CMT, the Verbal and Visual 

scales on the IDQ, and the Visual Imagery scale on the 

Betts Questionnaire. There also appeared to be a trend in 

the research indicating a positive relationship between 

reported synesthesia and the Creative Personality Scale on 

the ACL. These results are consistent with the opinions 

of Galton (1883), Collins (1929), and other earlier inves

tigators who described synesthetes as intelligent, crea

tive, and verbal individuals. One can use the score on 

the CMT, the scores on the IDQ, the total imagery score on 

the Betts Questionnaire, and the Al scale on the ACL (high 

origence, low intelligence) in a weighted formula in order 

to predict reported synesthesia in the sample population 

with a 80.35% accuracy. Thus, the best descriptor of a 

person that reports synesthesia is a person who possesses 

good verbal and imagery skills and endorses such items as 

"enjoys sensuous experiences" and "is skilled in imagina

tive play" (Q-sort items used in the Al scale). Rather 

than being a pathological sign, the presence of synesthesia 

is consistent with values that are passed in this society, 

the creative use of verbal and imagery abilities. This is 

consistent with Marks' (1978) theory that people with 

synesthesia are able to combine perceptual systems to aid 

in a superior analysis of the world. It remains 
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unanswered, however, if these characteristics that corre-

late with synesthesia could be enhanced by attempts at 

training synesthesia. Indeed, the question of whether 

synesthesia can be learned still remains a mystery. 

The second study also indicated that the inter

correlations between the individual scales of the Betts 

Scale Upon Mental Imagery ranged from 32 to 86. This 

suggests that either the individual scales tap the more 

general category of "imagery" independent of sense 

modality or that the subject that fills out the ques

tionnaire develops a cognitive set that increases the 

probability of him/her answering all the items in a 

similar manner. 

In the third study, a person that reported synes

thesia was studied and her reported synesthesia as 

assessed by her responses to color-chips retested on an 18 

month follow-up. The results indicate that although 

statistically significant error of measurement reliability 

coefficients were obtained, the results did not approach 

the high reliability figures cited in previous case 

studies in the literature. These results indicate that 

this study differed from previous research either by the 

nature of the subject used or by an intervening variable 

present in either study, increasing or decreasing the 

subject's probability of success. Further studies of such 
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nature must be more carefully controlled to allow maximum 

interpretation of the findings. 

In conclusion, a small portion of the adult popu

lation report synesthetic perception. These people scored 

higher on measures of verbal ability, reported to use 

imagery and verbal abilities more in their life, report 

more vivid visual imagery, and have a slightly higher 

(p < .02) creativity score. These results would indicate 

the possibility that synesthesia, or the translation of 

one sense modality into a secondary sense, may play some 

part in the cognitive styles of people who also have high 

abilities in two other perceptual processors--Ianguage and 

imagery. Perhaps further studies on more varied samples 

will yield more information on the effect synesthesia has 

on these two ways of thinking. However, as evidenced by 

the methodological questions raised post hoc in the 

single-subject study reported, care must be taken in 

controlling possible intervening variables for us to more 

fully understand synesthesia, and the synesthete. Further 

research demonstrating the appropriateness of the criteria 

of consistency and spontaneity within the definition of 

synesthesia will be necessary to further understand the 

correlation between synesthesia and personality 

characteristics. 
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QUESTIONNAIRE A 

Synesthesia Questionnaire 

Sex: male or female 

Age: 

Major (or most likely major in the future): 

Which hand would you use to: 

throw a ball? 
hammer a nail? 
cut with a knife? 
turn a door knob? 
use a scissors? 
use an eraser? 
write your name? 

right 
right 
right 
right 
right 
right 
right 

left 
left 
left 
left 
left 
left 
left 
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When you write, do you hook your hand on top of the line you 
are writing, or is your hand parallel with the side of the 
paper? 

hook parallel 

Please leave your name and phone number below if you are 

willing to be contacted for a second study requiring 90 

minutes. Signing your names does not commit you to par-

ticipate, and you are free to change your mind at any time 

without incurring ill will or affecting your grade in this 

course. The second study may be wor.th extra credit points per 

your psychology instructor's discretion. 

Name: 

Phone number: 



NAME 

are: 

SYNESTHESIA QUESTIONNAIRE 

The principal defining characteristics of synesthesia 

(1) a sensation (such as hearing a tone) is accompanied 
by an image, either in a different sensory modali ty 
(like a color) or in an ideational mode (like a 
number) 

(2) the image accompanying the sensation is immediate 
and spontaneous, not conscious 

(3) the pairing of the image with the sensation is 
consistent (for example, the same sound always 
evokes the same color) 

RESPONSES JUDGED INDICATIVE OF SYNESTHESIA: 

1. Different music evokes different colors and shapes in the 
mind, as well as feelings of movement, such as different 
motions or speeds. 

2. The numerals from 1 to 9 are differently colored for me. 
1 is black, 2 is yellow, 3 is pale brick red, 4 is brown, 
and so on. 

3. I associate certain smells with each of the vowel sounds. 
"A" smells like lavender, "e" like cinnamon, "i" like 
camphor, "0" like a rose, and "u" like vinegar. 

4. When I am looking at paintings in a museum by myself, I 
often hear music or tunes which seem to relate to the 
painting. 

5. Sometimes a very strong taste makes me think of a color. 
For instances, a very sweet substance might make me think 
of bluish-green or a very acid substance would call to 
mind the color yellow. 

RESPONSES JUDGED NOT INDICATIVE OF SYNETHESIA: 

1. Old songs will bring back images of particular instances 
at past parties or in past years. (When the connection 
between the sensation and the accompanying image is 
clearly based on some specific, concrete instance in the 
past, the experience is rarely labeled synesthesia.) 



2. I feel a definition reaction to most colors. 
response is too vague.) 
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(This 

3. I often feel sad or elated when I istening to music. (This 
response refers to· a sensation evoking an emotional 
state, not a sensory or ideation image.) 

4. Playing in band for a long time taught me to appreciate 
music, so now every time I listen to it, I always create 
some image. (In synesthesia, the connection between the 
sensation and the image should be spontaneous and con
sistent, not consciously "created.") 

QUESTIONS 

Answer as many questions below as are appropr iate to your 
particular case. 

1. Please check one of the boxes below indicating the extent 
to which you currently have or may have had experiences 
that could be classified as synesthesia: 

I have never had a synesthetic experience. 

I have had such experiences but they are not totally 
spontaneous or consistent 

I have had such exper iences but they were not 
totally spontaneous 

I have had such experiences but they were not 
totally consistent 

I have had exactly the same sort of exper ience 
described, including spontaneity and consistency 

If you have had this type of experience, please describe 
the nature of it in detail. 



2. How frequently do you ~did you) have synesthetic experi
ences (every day, week, month, etc.)? 

3. How vivid or intense would you rate your typical syn
esthetic experience on a 9-point scale? 

Not 
vivid 

/ / / / / / / / / / Very 
~--~--~--~--~--~~--~--~--~--~ vivid 

4. Were all of most of your synesthetic experiences either 
drug-induced or related to fatigue? If so, br iefly 
explain. 

5. Do you recall having synesthetic exper iences dur ing your 
childhood? If so, please elaborate. 

6. Do you know of any members of your family who have 
synesthetic experiences? If so, describe their relation 
to you and the type of experiences they have briefly. 

7. Please provide any additional comments or details you 
feel might be relevant to an account of your synesthetic 
experiences. 

ALL ANSWERS TO THIS QUESTIONNAIRE WILL BE HELD IN STRICT 
CONFIDENCE. 
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Examples of answers judged· not to be synesthesia: 

"When I hear certain kinds of music I create vivid images of 
myself snow skiing." 

"Often the smell of something will remind me of a past place 
or situation. The bottle of malt flavor at Dairy Queen 
reminds me of a pub in Australia." 

"Sometimes I see certain things, such as events, every time 
I hear a certain song on the radio. I look back on that 
event." 

"Looking at pictures of aircraft I can hear the engines." 

"Death=black, wholesome=white." 

"When yelled at I picture goose bumps." 

"When I hear quiet music without lyrics, I see a green, woodsy 
field filled with sunshine." 
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Examples of answers judged to be consistent with the defini
tion of synesthesia: 

"Odd numbers are red, even numbers are blue." 

"When having my hearing tested in a sound-proof booth, I 
noticed that with my eyes closed different tones caused 
different colors to appear. I had several similar tests over 
the years and the resul ts were always the same--the same color 
went with the same tones." 

"Numbers have colors--2 is green, 6 is blue, etc." 

"I associate numbers with gender--e.g., 1 is male, 2 is 
female, 3, 5, 7, 8, 10 are male, 4, 6, 9 are female." 

"The numbers 1-8 are colored for me. I is black, 2 is red, 
3 is orange, 4 is pink,S is purple, 6 is green, 7 is blue, 
8 is brown." 

"Most of my exper iences have dealt with color. When hear ing 
different words and sounds, especially of people's voices, 
colors (the same colors) instantly appear." 

liTo me everything has color--numbers (1 is black, ~ is yellow, 
3 is pink, 4 is orange,S is blue, 6 is gray, 7 1S green, 8 
is brown, 9 is black), the year, day month, names, letters, 
music." 

"I associate odd numbers and females with green, blue, and 
brown, males and even numbers with reds, yellows, and white." 

"I see numbers in different colors--3 is yellow, 4 is brown, 
5 is red, 7 is green, 8 is brown, 9 is black." 

"I associate colors with numbers and with letters of the 
alphabet. This, however, doesn't happen as frequently as 
when I was younger or perhaps I'm not conscious of it." 

/ "When I hear low notes, I think of black and blue, middle 
notes are yellow and white, high notes are orange and red." 
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Code Number ---
The Betts QMI Vividness Imagery Scale 

Instructions for Doing Test: 

The aim of this test is to determine the vividness of 
your imagery. The items of the test will br ing certain images 
to your mind. You are to rate the vividness of each image by 
reference to the accompanying scale, which is shown at the 
bottom of the page. For example, if your image is "vague and 
dim" you give it a rating of 3. Record your answer on the 
numbers provided on the side of each item. Throughout the 
test, refer to the rating scale when judging the vividness of 
each image. Please do not turn to the next page until you have 
completed the i terns on the page you are doing, and do not turn 
back to check on other items you have done. Complete each 
page before moving on to the next page. Try to do each item 
separately independent of how you may have done other items. 

The images aroused by an item on this test may be: 

Perfectly clear and as vivid as the 
actual experience-----------------------------Rating 7 

Very clear and comparable in vividness 
to the actual experience----------------------Rating 6 

Moderately clear and vivid--------------------Rating 5 

Not clear or vivid, but recognizable----------Rating 4 

Vague and dim---------------------------------Rating 3 

So vague and dim as to be hardly discernable--Rating 2 

No image present at all, you only "knowing" 
that you are thinking of the object-----------Rating I 

An example of of item on the test would be one which 
asked you to consider an image which comes to your mind I s eye 
of a red apple. If your visual image was moderately clear and 
vivid, you would check the rating scale and circle "5" on the 
numbers provided to the left of the item as follows: 

1234567 A. A red apple 

Now turn to the next page when you have understood 
these instructions and begin the test. 



Think of some relative or fr iend whom you frequently see, 
considering carefully the picutre that rises before your 
mind's eye. Classify the images suggested by each of the 
following questions as indicated by the degree of clearness 
and vividness specified on the rating scale. 

123 4 567 

123 4 5 6 7 

1 2 3 4 567 

1 2 3 4 567 

The exact contour of face, head, shoulders 
and body 

Characteristic poses of head, attitudes of 
body, etc. 

The precise carriage, length of step, etc., 
in walking 

The different colors worn in some familiar 
costume 

Now think of seeing the following, considering carefully 
the picture which comes before your mind's eye. 

123 456 7 The sun as it is sinking below the horizon 

Think of the following sounds, consider ing carefully the 
image which comes to your mind's ear. 

1 2 3 4 5 6 7 The whistle of a locomotive 

1 2 3 4 5 6 7 The honk of an automobile 

1 2 3 4 5 6 7 The mewing of a cat 

1 2 3 4 5 6 7 The sound of escaping steam 

1 2 3 4 5 6 7 The clapping of hands in applause 

Think of "feeling" or touching each of the following, 
considering the image which comes to your mind's touch. 

1 2 3 4 5 6 7 Sand 

1 2 3 4 5 6 7 Linen 

1 2 3 4 5 6 7 Fur 

1 2 3 4 5 6 7 The prick of a pin 

1 2 3 4 5 6 7 The warmth of a tepid bath 



Think of performing each of the following acts, con
sidering carefully the image which comes to your mind's arms, 
legs, lips. etc. 

123 4 5 6 7 

123 4 5 6 7 

1 2 3 4 5 6 7 

1 234 5 6 7 

123 4 5 6 7 

Running upstairs 

Springing across a gutter 

Drawing a circle on paper 

Reaching up to a high shelf 

Kicking something out of your way 

Think of tasting each of the following, considering 
carefully the image which comes to your mind's mouth. 

123 4 567 

123 4 567 

123 4 5 6 7 

123 4 5 6 7 

123 4 5 6 7 

Salt 

Granulated (white) sugar 

Oranges 

Jelly 

Your favorite soup 

Think of smelling each of the following, considering 
carefully the image which comes to your mind's nose. 

123 4 567 

1234567 

123 4 5 6 7 

1 2 3 4 5 6 7 

1 2.3 4 5 6 7 

An ill-ventilated room 

Cooking cabbage 

Roast beef 

Fresh paint 

New leather 

Think of each of the following sensations, considering 
carefully the image which comes before your mind. 

1 234 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

1 2 3 4 5 6 7 

Fatigue 

Hunger 

A sore throat 

Drowsiness 

Repletion as from a very full meal 
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Code Number 

Individual Difference Questionnaire 

Instructions: 

The statements on the following pages represent ways of 
thinking, studying, and problem solving which are more or 
less true for different people. Read each statement and 
decide to what extent it is true or false for you. Then 
indicate your answer to the left of each item. 

There are 5 choices for each statement. The choices are 
lettered A through E. The stronger your agreement with the 
statement, the closer your answer should be to E. The 
stronger your disagreement with the statement, the closer 
your answer should be to A. If you neither agree nor disagree 
with the statement, choose answer C. 

A 

DISAGREE 
STRONGLY 

B 

DISAGREE 

C 

NEITHER 
AGREE NOR 
DISAGREE 

D 

AGREE 

E 

AGREE 
STRONGLY 

Answer the statements as carefully and honestly as you can. 
The statements are not designed to assess the goodness or 
badness of the way you think. They are attempts to discover 
the methods of thinking you consistently use in var ious 
situations. There are no right or wrong answers. 

Answer every statement even if you are not completely 
sure of your answer. If there are any questions, please raise 
your hand. 



ABC D E 

ABC D E 

ABC D E 

ABC D .E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 
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1. I have no difficulty in expressing myself 
verbally. 

2. Listening to someone recount his/her 
experiences does not usually arouse mental 
pictures of the incidents being described. 

3. When reading fiction I usually form a mental 
picture of a scene or room that has been 
described. 

4. Essay writing is difficult for me. 

5. By using mental pictures of the elements of 
a problem, I am often able to arrive at a 
solution. 

6. I enjoy being able to rephrase my thoughts 
in many ways for variety's sake when both 
writing and speaking. 

7. I enjoy visual arts, such as paintings, more 
than reading. 

8. I tell jokes and stories poorer than most 
people. 

9. I enjoy doing work that requires the use of 
words. 

10. My daydreams are often sometimes so vivid 
I feel as though I actually experience the 
scene. 

11. I often use mental pictures to solve prob
lems. 

12. I find it difficult to find enough synonyms 
or alternate forms of a word when writing. 

13. I have difficulty expressing myself in 
writing. 

14. My knowledge and use of grammar needs im
provement. 

15. I would rather work with ideas than words. 

16. I enjoy learning new words and incorporat
ing them into my vocabulary. 



ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 
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17. I do not have a vivid imagination. 

18. I can easily picture moving objects in my 
mind. 

19. I find thatI am more critical of writing 
style than content when reading Ii tera
ture. 

20. I can form mental pictures to almost any 
.word. 

21. I have only vague visual impressions of 
scenes I have experienced. 

22. I can easily think of synonyms for words. 

23. I think that most people think in terms of 
mental pictures whether they are com
pletely aware of it or not. 

24. I am able to express my thoughts clearly. 

25. My powers of imagination are higher than 
average. 

26. I consider myself a fast reader. 

27. I have a large vocabulary. 

28. I find it easy to visualize the faces of 
people I know. 

29. My marks have been hampered by inefficient 
reading. 

30. It bothers me when I see a word used improp
erly. 

31. I can easi1.y form a mental picture of Pres
ident Nixon. 

32. I am fluent at writing essays and reports. 

33. I can close my eyes and easily picture a 
scene I have experienced. 

34. I feel a picture is worth a thousand words. 

35. I cannot generatre a mental picture of a 
friend's face when I close my eyes. 



ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

92' 

36. When someone descr ibes something that h~p
pened to him, I sometimes find myself v~v
idly imagining the events that happened. 

37. I can add numbers by imagining them to be 
written on a blackboard. 

38. When I hear or read a word, a stream of 
other words often comes to mind. 

39. I seldom dream. 

40. I read rather slowly. 

41. I am usually able to say what I mean in my 
first draft of an essay or letter. 

42. I am good at thinking up puns. 

43. I never use mental pictures or images when 
trying to solve problems. 

44. While I have often seen pictures of him, I 
cannot remember exactly what President 
Johnson looked like. 

45. I often remember work I have studied by 
imagining the page on which it is written. 

46. Studying the use and meaning of words has 
become a habit with me. 

47. I speak or write what comes into my head 
without worrying greatly about my choice of 
words. 

48. Not enough people pay attention to the 
manner in which they express themselves. 

49. I enjoy solving crossword puzzles and other 
word games. 

50. I find it difficul t to form a mental picture 
of anything. 

51. My dreams are extremely vivid. 

52. I have better than average fluency in using 
words. 



ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

ABC D E 

53. I read a great deal. 

54. I am continually aware of sentence struc
ture. 

55. My thinking often consists of mental pic
tures or images. 

56. I do not form a mental picture of people or 
places when reading of them. 

57. I often have difficulty in explaining 
things to others. 

58. My daydreams are rather indistinct and 
hazy. 

59. I find it easier to learn from a demonstra
tion than from written instruction. 

60. I often enjoy the use of mental pictures to 
reminisce. 

61. I often use mental images or pictures to 
help me remember things. 

62. I take great pains to express myself with 
precision and accuracy in both verbal 
speech and written work. 

63. I have never done well in learning lan
guages. 

64. The proper use of words is secondary to the 
ideas and content of speech or writing. 

65. I am disturbed by people who quibble about 
word usage. 

66. I have difficulty producing associations 
for words. 

68. Just before falling asleep I often find 
myself picturing events that have 
happened. 

6~. I prefer. to read instructions about how to 
do something, rather than have someone show 
me. 



ABC D E 

ABC D E 

ABC D E 

ABC D E 

70. I am a good story teller. 

71. I spend very little time attempting to 
increase my vocabulary. 

72. I sometimes have difficulty recognizing a 
character from one scene to another in the 
same movie. 

73. I would describe my childhood environment 
as mostly rural. 
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