PERCEPTUAL. CHARACTERISTICS OF VOWELS

Kurt Johansson

My intention in this paper is to report some investigations concerning
how adults and children perceive vowsls, or rather how they describe
their perception of vowels
' a) when they have complete freedom for description
and '
b) when the frame of description is limited im some way or other
by the experimenter,

The investigations were carried out during two terms of seminar work
with students at the Department of linguistics, Lund University., The
tests were carried out by students of phonetics and presented in indepen-
dent reports, This is a revision, based on the original data From these

papers,

INTRODUCTION

While guite a lot has been sald about the discrimination and identifi-
cation of vowels, descriptions of perceptual characteristics seem to
be rather scarce. Descriptipns concerning similarity are given by Bote
Hansson (e.g. 1967). Eli Fischer—Jgrgensen (e.g. 1967) exemplifies are
other type of investigationm, where the task had been to describe vowels
by using certain previously fixed adjectives.

Generally speaking the perceptual dimension has been much less ir-
vestigated than has the articulatory and the acoustic, in spite of the
fact that its importance has often been stressed and that it has often
been argued that the distinctive features should be given perceptual
labels rather than labels pertaining to the other levels. 0f course,
the essential thing could hardly be to make a consistent choice of ter-
minology from one level or another, but rather that available data on
a (possible) psycholinguistic reality are reflected by the choice.

It is beyond the scope of this paper to give a detailed account of
the extensive discussion that has taken place alg the domain of dis-
tinctive features, particularly since the appearance of JakobsonyFant-
Halle’s Preliminaries to Speech Analysis (1952). The purpose is in-

stead to make a contribution to this discussion with the previously



mentioned seminar investigations as a starting-point.

SCOPE OF INVESTIGATIONS

The investigations concerned two main fields:

A. Associations between vowels and adjectives

B. Associations between vowels and colours.
The same material was used for tests I-V viz. the long Swedish vowels
[i:, e:, &:, A1, 01, ur, yi, Wi, p:] plus the short [a]. The vowels
were uttered as monophthongs by a male phonetician and recorded on tape.

Formant frequencies of these vowels are given in Table 1,

F1 COF2 Fa
i 200 Hz 2300 Hz 2900 Hz
e 350 2200 2650
£ 500 2000 2300
a 800 1250 -
a 500 500 -
o 350 650 ~
u 250 600 ~
y | 225 2200 2400
W 250 1850 2400
# 400 1600 2200

Table 1. Formant freguencies of the vowels used in tests I~V.

Field A comprised the following tests:

I. Judgements using 6 given adjectives that are frequently
used in phonetics for describing vowels perceptually.

IT. Free association between vowels and adjectives.

IIT. Judgements using 7 given adjectives. This investigation
was based on the free associations in test II,

Field B was composed of the following tests:

TR ———A———r

IV. Free associations between vowels and colours.

V. Judgements using given colours. This investigation was
based on the free associations in test IV.

VI. The same as IV and V but with French oral and nasal vowels

and French listeners.
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All tests started with some buffer stimuli. In each randomized test
gach stimulus appéared on three different occasions, each time pre-

sented three times in a succession with about one-second pauses.

FIELD A (ASSDGIATIDNS BETWEEN VOWELS AND ADJECTIVES)
Test T

The starting-point for this investigation were 6 adjsctives, often
used for perceptual descriptions of vowels:

ljus ~ mirk ("light":"dark") for [i]:[u]

tunn -~ Fyllig ("thin":"mellow") for {i/ul:[am]

klar - dov ("bright":"dull") for [i]:[y]
The material was first presented to 14 phonetically naive Swedish unie
versity students who were asked to give one or more adjectives for each
vowel, with second choices in brackets. However, some of the listeners
did not indicate their primary choice at all., But if these people had
been excluded from the analysis, the results would still have been very
much the same.

A second test that on the whole could be regarded as a repetition of
the first one was undertaken some time later. Here, Dnly one adjective
was to be listed for each vowel. The 10 listensrs had alsg partici-
pated in the first part.

Though the circumstances are not quite comparable, the scores are

treated as if they had been achieved on the same occasion. (Table 2. )

i e & - =& Q. 0 u y %£ #

light 32 |28 7 8 5 5

dark , 5 2 15 8 17 18 {20 14 6 21
thin 25 18 9 |26 7 3 3 15 12 5
mellow 5 3 120 10 14 " 14 | 20 13 19
bright 13 127 121 20 |33 5 3 12 7 g
dull 3 3 9 1 6 {43 143 13§ 31 28

Table 2. Scores for the six adjectives used in test I. The responses

from two similar tests have been pooled.
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There are some clear tendencles. They are perhaps still more appar-
ent from table 3 below, where I have given the three most common ad-

jectives for each vowel, with the one most preferred first.

1 2 3

1 light thin bright
e light bright thin
& bright mellow dark

a thin bright light
o bright dark mellow
0 dull dark mellow
u dull dark mellow
Y% mellow thin dark
W dull dark mellow
b dull dark mellow

Table 3. The three most common adjectives for each vowel in test T
(cf. table 2). When underlined an adjective dominates com-

pletely.

"Light/thin/bright" are the adjectives principally found for [i]
and [e]. For [e] the order is "light/bright/thin".

If we compare [i] and [y] which are rather akin from an articula-
tory as well as from an acoustic angle, we find for the rounded vowel
that the lowering of F2 and (particularly) F3 have caused a shift to-
wards "mellow", "dark", and "dull",

For [WL], where there has been a further lowering of F2, the lister~
ersprefer "dull", but also "dark" and "mellow" appear. As a matter of
fact [uL] belongs to the same perceptual group as [u], [D], and [¢].

In all cases the same adjectives are chosen, and in the same order:
"dull/dark/mellow", with "dull" as the dominating choice.

"Mellow" and "dark" also appear for [E] and [&], in different order,
however, and in both cases "bright" is the most common adjective. Par—
ticularly For [Q] it dominates completely. "Bright" is also found for
[a], but here together with "thin" and "light".

On the whole the results are satisfactory though the different vowels

are not kept totally apart. We get two clearly separated groups, [i/e]
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and [u/o/Wl/d], but also [£] and [&] that seem to be connected somekow.
[a] and [y] seem to constitute intermediate faorms.

The main tendency would have been the same if the two tests had been
treated separately. Some changes would have appeared, however: "dull"
instead of "dark" for [i] and [y] (in one test). For [y] "thin" in one
test was exchanged for "bright" in the other. In connection with [ ]
"thin" is chosen in one case instead of "dark", showing a certain and
expected kinship with [y] and [i]. There would also have been some
changes of the order between the adjectives, compared to the order in
table 3.

These were the main results of this test., In order to proceed further
along this line, a semantic normalization has to be made. Now, some of
the adjectives seem to be synonymous. Particularly "dark!, "duli”, and

"mellow" seem to interchange freely.

Test IT

For this test the subjects were instructed to give one adjective only,
that best described the vowel, with no restrictions on their choice.
That the listeners were not restricted to a certain kind of adjective
means for instance that also colour adjectives appear, albeit sparsely.
Further, not only are "purely" perceptual terms to be expected, but
also terms referring to the articulatory level. If the motor theory of
speech perception is correct, one might expect guite a few adjectives
of that kind, though certainly not so many for vowels as for consonants,
where the tactile feedback is more obvious. In fact, terms of that type
did appear, but they are‘very rare and whenever they cccur they do not
always have a connection with the actual articulatory features of the
vowel in guestion. See however table 4.

Two groups of 10~12 listeners each took part in this investigatien,
group A consisting of students aged about 20 and group B of school

children aged 10 to 11. Group A was tested once and group B twice.

Results

Under these circumstances it is quite obviocus that the distribution of
choices must be very great, In all about 70 different adjectives were

offered by group A and about 60 by group B. In most cases an adjective
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only appears occasionally, but as could be seen from table 4 there are
some more freguent choices. In a few cases different adjectives have
been gathered under the same heading. For instance some kantig ("angu~
lar") responses have been added to spetsig ("sharp"). This does not

alter the facts, however.

1 e £ a a 0 U Y W ¢
sharp 28 121 5 2 13 9
Light 8 4 7 12 5 2
bright
cold 4
hard 4 7 10 2 5 2
thin 2 2 3 3 2
daric 6 15
g loom & 3 11 2 5 9 4
dull 2 11 17
coarse 2 2 3 2
SOt 4
round 2 3 2
bleating 3 20
close 2 4
half-open 7 10

Table 4, Scores for free assoclation between vowels and consonants.
Groups A and B are pooled, The Swedish adjectives were spet-

sig, ljus, klar, kall, hérd, tunn, mdrk, dyster, dov, grov,

mjulk, rund, brédkig, sluten, halvippen respectively.

In the investigation reported above [i] was "light/thin/bright".
"Light" is the only adjective of these that to some extent maintains
its place, but here "light" must give way to "sharp" which is the ad-
jective preferred by most listeners. "Angular', "piercing" (gﬁggg),
"keen" (vass) are other adjectives of a similar meaning, which also
occur occasianally for this vowel.

[v] and [} have their highest scores for "sharp", too, indicating
a kinship with [1]. "Bloomy" for [y] in this test might correspond to

"mellow/dark" in test 1.
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[u] and [o] are still "dull", [o] is'hard as well, [u] "halfwopen" (!),
howesven.

[#], which was also labelled "dull/hard/mellow" in test I, gets the
highest score for "dark". An influence from the vowel letter or the
yowel sound in the matching adjective qffered by the listener camngt
be excluded, here or elsewhere.

[€] is labelled "bleating", probably for the same reason.

[QJ is primarily "light", whilg the domipating adjective in the ear—
lier investigation was ”bright”. The earlie; ”thin/brigﬁt/light” For
[a] has become "gloomy/light/hard",

No doubt some consistency could be found betwgen tests I apd 1T,
also when groups A and B are treated separately. Cansldegring the low

socores im test II.definlte concluslons are impgssible.

Test ITT
This investigation is a consequence of test IL. The most freguent ad-
Jectives from that test have been made up into one set, i.e. "sharp",
"light", "gloomy", and "hard". Further, the opposites of "light” and
Thard" were included, il.e. "dark" and "soft'". "Bright" was included as
a potential opposite of "gloomy" No more opposites appear. Personally
I miss "dull", which ohviously belongs to the most freguent group, and
which furthermore was the most frequent choice in test I. In order to
correct, at least to some extent, a wrong cholce of adjectives, thore
was also an open alternative, where the listeners might choose freely,
Three groups of listeners were tested:

Group T: a group of 11 students of phonetics aged 25 to 60

Group II: 17 school children aged 10 ta 11

Group III: 5 phonetically naive adults aged 21 to 30,

Results

The variety of responses is large in all groups. There 1s slightly more
consistency among the adults than among the children, but there are
common tendencies within all groups. Below (table 5) the groups are
treated as one group.. As can be seen, all adjectives have more than

100 prespomses, none more than 185‘ In order to facilitate a comparison

with the earlier tests the three most common adjectives for sach vowel
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and each test are given in table 6, with the most freguent adjective

first.

i e & a Q& U y w b total
sharp 32 {1l 19l 7 2| 1]es|a| 9| s
1ight 28 |11 {11 1w |8 | 1] 8|22 |62 111
bright 6 |14 | a |21 |ca |8l 2|6 ] 6|9 100
hard 22. 131 |19 |3 |18 |11 |13 |19 | 8 | 8 185
dark 1 o |11 | 2 {21 |22 |33 | 5 |19 |29 153
gLoomy > {14 |25 | a |11 117 |a |15 |24 |35 161
soft 6 | 8 1w | 2|6 l3 23] 81les ]| 3] 102
other 2 s | 1] a3le|s]|1]2]a a2
choice

Tahle 5. Choice between given adjectives. The scores for the three
groups in test IIT are pooled. "Other choice” also includes

hlank responses.

"Sharp'" and "light" evidently give a good characterization of [i].

For the back rounded vowels there is "dull", not included in test
III, together with “ﬁark”, "mellow", "soft", and "gloomy". These are
also Tound for [h&], and, with the exception of "soft", for [ﬁ]. Ob-
viously as a result of the energy shift towards higher freguencies in
comparison with [u] and [0}, such adjectives as "sharp", "light", and
"bright" appear.

With such adjectives as "sharp" and "mellow/gloomy", [y] has fea-
tures in common with [i] as well as with the rest of the rounded vowels.

[e] is "hard", "sharp", but also "light" and "bright".

[£] is difficult to account for. The responses lack uniformity. There
are "bright", "hard", and "sharp", but also "bleating", "gloomy", and
"mellow",

[a] is "bright" and "light", but also "dark".

"Bright" and "light" are found for [a], too, but also "hard", "thin",

and "gloamy".
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1 2 3
i I light thin bright
Iz sharp light -
ITT sharp light hard
e I light bright thin
II sharp (1ight) (hard)
IT1 hard bright gloomy
¢ I bright mellow dark
IT bleating (gloomy) (thin)
IIT gloomy hard sharp
a I thin bright light
1T gloomy light hard
ITT hard bright sharp
e I bright dark mellow
1T light sharp (bright/cold/soft)
11T bright dark hard
O T dull dark mellow
1T dull hard half-open
ITT soft dark gloomy
H I dull dark mellow
II dull half-open gloomy
ITT dark soft gloomy
Y I mellow thin dark
1T sharp gloomy hard
11T sharp light hard
Wk I dull dark mellow
II sharp light (gloomy/close)
11T soft gloomy dark
p I dull dark mellow
IT dark dull (coarse/hard/light)
I1I gloomy dark bright/sharp
Table 6. The most common adjectives for each vowel in tests 1, II,

and III, respectively. When underlined an adjective domi-
nates completely. Only exceptionally (From test II) have
adjectives with scores lower than 5 been included (in brack~

ets).
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Discussion

With this material as a starting~point it does not seem impossible to
reach a satisfactory perceptual description of the vowels. In spite of
the fact that the problem has been attacked from somewhat different
angles in the three tests, and that listeners of different age and pho-
netic knowledge have been used, there is good agreement on certain
points.

[i] receives similar judgements in the three tests, and so do the

rounded vowels, particularly the back vowels. "Light":"dark", or in

the language of the listeners of these tests "sharp":"dull", seems to

be the dimecnsion most easily agreed upon. Considering Llhe predominance
on one hand of high, and on the other hand of low frequencies, this is
hardly unexpected.

[a] ("bright") seems to constitute another extreme, but it is hard-
1y so well defined. "Mellow", which has often been used for description

of low vowels, does not seem adeguate.

The dimension "dull'":"bright" primarily seems to concern [u/o]:[a/a],

but "bright" appears in effect for all unrounded vowels.

There are intermediary forms, e.g. the front rounded vowels [y] and
[W], which have "sharp" in common with [1i], and "dull", "mellow", and
"gloomy" with [u] and [D]u

The data seem to some extent to suggest that the extremes, parti-
cularly [ij ancd [u], i.e. the acoustic extremes, are used as reference
vowels, in other words as more absolute units than the other vowels,
This would mean that when an [i] is Jjudged as "sharp", it is not so
much in compariscon with the other vowels but rather in the same way
as a whistle (or perhaps an [s] among the obstruents) may be perceived
as "strident", "sharp'", or "piercing". Similarly [u] would be per-
ceived generally as "dull" by virtue of the very low freguencies cha-
racterizing it.

My intention is not to sgueeze the data too much. What was, however,
guite clear from test II was that the vowels were not to any great ex~
tent perceived in terms of colour or production. Much further elucidae—
tion is needed. I hope to be able to return to this problem later (as
well as to the perception of consonants with investigations along the

same line),
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The great problem in lnvestigations of this kind is of a semantic
nature. The orthography, too, constitutes a "disturbance". How will it
ever be possible to understand what a person means by a certain term
and to relate this to what aother persons mean? One way will perhaps
be comparisons in pairs, where one vowel comes Tirst the filrst time,
the other vowel the second time, If the listeners are to describe the
second vowel relative to the first one, it would at least be pogsible
to get at what the different listeners consider to he terminmlogical
counterparts.

Eventually also the influence of different voice gualities (male,

female, and child's voice) on the judgements of different types of

teners must be taken into consideration. The material must also be

varied as to duration and certainly also as to consorantal context.

FIELD B (ASSOCIATIONS BETWEEN VOWELS AND COLOURS)

... the structure of sound and colour systems shows marked agreements.
Moreover, cases of pronounced coloured hearing, especially in children
or retained Trom childhood, in which acoustic impressions and parti-

cularly speech sounds, "appear bhound non-arbitrarily, regularly and

consistently with the same colour experiences'", show the close connec-

tion of the vowels o and u with the specifically dark colours, and of

r hand, with the specifically light colours." (R.

g and 1, on the oth

Jakobsor, Child Language, Aphasia, and Phonological Universals, 1968,
Da 822)

£

Now and then statements of the above kind may be found in the 1i-
terature, Tt 1s difficult to say how common a pronounced colour per-

ception 1s, but the investigations reported above show that very few

steners, when Taclng the task to associate freely between adjectives

and vowels, actually choose colour adjectives. Otherwise T can glve an

example that at least children may perceive vowels as colours, A sixe

yaar-nld son of a friend of mine assigned colours with great confidence
not only to isolated vowels but also to words containing two vowels, I
the word contained one "yellow”™ and one "blue” vowel, 1t was reported
as ‘green”, and so on. Now, after a couple of years at school, at least
his more spontaneous ability is said to have decreased.

Jalkobson gives (gggggﬁf, 0. 83) examples of two systems of colour as-

soclations:
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(P

@ red @® rose
o blue ¢ light blue e yellow
u dark brown Y grey i silver white
2

Q. red

0 blue-red e light green
u dark blue i canary yellow

ey

One of the conclusions in connection with test II above was then that
colour perception can hardly be the primary type of perception. From the
tests below we may in other words only find out, if we nevertheless may
have the ability to associate vowels and colours in a fairly consistent
way. It might also be possible to relate the ability of children in
this respect to that of adults.

Test IV

This test was carried out with the same listeners as in test II, both
group A (adults) and group B (children). Each group, consisting of
10-12 listeners, judged the material once, and their task was to asso-

ciate freely to colaurs.

Results

The total scores for both groups are reported in table 7. In table 8
the three most common colours for each vowel are given.

As can be seen the choice has primarily been between two celours for
each vowel. It may be suspected that the orthography may have played an
important role in some cases, though the listeners had been requested
to try to neglect it. This is probably not true to any greater extent
for [1i], though it is characterized as "white" (cf. test VI). Other
possible orthographical and vowel sound influences are that [¢] is
"green" (gron), [o] is "blue" (bla), [WL] is "yellow" (gul), and [a/al
are "black" (svart).

[e/g/y] are primarily "green", [y] with a tinge of "white", revealing
kinship with [i].



hite a1 2 6 4 3 3 2 2 2 2
vellow 11 7 17 1 1 6 |20 9 129 1
green 1 17 123 2 2 8 14 4 |41
blue 5 10 2 9 6 |30 6 5 1 5'
black 2 3 121 26 2 3 2
red 3 12 21 24 1 7 7 5 17
lilac 7 4 1 1 8 2 2
pink 14 1 1
qrey | 4 ) 1 9 18 4 2 7 1
erWn 6 3 4 7 5 7 10 18

Table 7. Scores for free associations between vowels and colours,

Groups A and B are pooled.

o

1 2 3
i white yellow -
e green red blue
& green vallow pink
red/black - -
o black red -
a] blue grey -
u yellow blue -
y green white brown
W yellow brown -
] , green red -

Table 8. The three most common colours for each vowel (cf. table 7).
When underlined the colours dominate completely. Only colours

with scores higher than 10 are included.
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Some differences could be seen between the groups. The children are
somewhat less consistent and sometimes prefer other colours.

As for [i/e/€)] there are no real differences. Nor are there for [a/a],
though group A favours "red" and group B "black'. [y/&L] are "brown" for
group A, [y] "green/white" and [LL] "vellow" for group B. Group A chose
"yellow" for [u] and "blue" for [o], while group B preferred "blue" and
"grey/blue", respectively.

It is obvious that somehow the orthographic influence must be mas-—
tered. In tests V and VI we have tried to solve this problem by using
colour plates in such a way that the listeners would not have to write

down the names of the colours,

Test V

Here the listeners were given 6 colours to choose among, "white/yellow/
green/blue/red/black" plus an open choice providing the possibility to
choose other colours, if necessary. The above colours were, together
with "brown'™ and "grey'", the most frequent in test IV.

The material was presented to two groups, group A consisting of 19
adults aged 20 to 57, group B of 21 children aged about 11.

In order to avaoid the orthographic influence a plate had been made
containing the six colours mentioned above. Each colour was provided
with a number to be written on the response sheet instead of the name

of the colour,

Results

In table 9 below the respaonses for groups A and B are pooled.

The three most common colours for each vowel are more easily seen
in table 10.

There are some differences, but also some similarities, in compari-
son with test I.

Here, too, [i] is associated with "white". "Red" reappears for BZJ,
but not for [a], and "black" is not particularly common for either of
these vowels. [u] has changed from "yellow/blue" to "black/green". [o]
and [E] are still "blue" and “green', respectively, while [e] has
changed from "green/red" to "blue/red". Alsoc Tor the rounded front

vawels there are some changes: for [y] from "green/white" to "yellow/red"



white 50 |12 |6 |25 {20 | 3w |13 5| s
yellow a3 |19 | 72 les {21 |11 |18 |33 |19 | 12

green 1 (s fes | 8 |6 |22 |22 |14 |21 |

blue |12 |28 |20 [19 |15 a9 |11 |15 | 1a |7

black a a1 (15 [1a |1 |2a | 9|23 |27
eed |11 |21 |18 |18 |23 |11 |2 |20 |15 | 2
other o {12 {19 | 911 [0 |22 |18 {23 |1

cholice

Table 9. Scores for assoclations between vowels and 6 gilven colours.

Groups A and B are pooled.

1 2 3
i ﬂDiEE yellow -
e biue red -
¢ green blue -
a vellow white -
a red vellow white
0 blue green -
u black green -
Y yvellow red -
[ black green -
B black green -

Table 10, The three most common colours assigned to each vowel in
test V (cf. table 9). When underlined the colour domimates
completely., Only colours with scores higher than 20 are

included.
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for [Wl] from "yellow/brown" and for [¢] from "green/red" to "black/
green",
Also in this test the adults are more consistent than the children.
As the material is the same in the two tests reported above I have
taken the liberty to treat the adult groups as a single group and the
children’s groups as another, in order to get, if possible, the dif-
ferences that may occur between groups of different age.-Sée~tables

1"""130

i e & a a U Y Ll i)
white sa | s 6 |19 |1 ale ]| 1] a3
ellow 22 |12 {15 |10 8 |12 |22 |2a 115 | 6
green 15 | 22 21 6 |12 |16 7 117 | a1
blue 7 |24 9 |19 |16 |40 | 10 9 9 |11
black 1 2 6 |1 |15 | 4 5 | a 7 113
red 10 |15 |10 | 17 |20 5 1 9 |10 |11 9
other 7 116 |22 9 | 8 |13 |22 |23 |30 | 7
choice

Table 11, Total score for the adult groups in tests IV and V con-

cerning vowels in relation to colours.

i e £ a a o u y WP
white 42 8 10 10 9 3 6 8 4 2
ellow 25 13 18 16 13 3 15 23 14 &)
reen i 19 32 s} 10 14 20 11 2 30
blue 11 20 13 12 9 43 11 12 7 14
black - 3 6 6 13 19 12 19 7 16 24
red 7 16 8 25 3 & 11 10 10 16
other 7 14 9 14 5 15 14 25 33 4
choice

Table 12. Total score for the children’s groups in tests IV and V

concerning vowels in relation to colours.



1 2 3
i A white yellow -
white yellow -
e A blue (red/green) -
blue (green) (red)
£ A green (yellow) -
B green (yellow) -
a A (blue/white) (red) -
red (yellow) -
/3 A red (white) (blue)
red (black) -
0 A blue - -
blue - -
u A yellow (green) -
green (black) (yellow)
y A yellow - -
yellow - ~
W A (green) (yellow) -
(black) - -

il A green - ~
' green black (red)

Table 13. The three most common colours for each vowel. The two adult
groups from tests IV and V are pooled (A), and so are the
children’s groups (B). When underlined a colour dominates
completely. Colours with scores lower than 15 are not in~—

cluded, Colours in brackets have scores lower than 20.

As can be seen from table 13, there are certainly very great simi-
larities between the two groups. Only on three points do there seem
to be more apparent differences, viz. for [a], [u], and [hL]. For
[a] "pred" appears, however, for adults as well as for children, and

it is the dominating colour for [a]. "Yellow" and "green" are associ-—

99
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ated with [u} by both groups. [Wl] looks more irregular, but if e.g.
most of the "brown" responses of test IV had been replaced by "yellow",
if the conditions had been guite the same as in test V, which does not
seem too unlikely, "yellow" would have dominated for the adults as well
as Tor the children. The differences are indeed very small between the
two groups.

An arrangement of the same kind as the Jakohsonian might have the

followlng appearance:

i white y  yellow u  yellow/green
e blue W yellow o blue
£ green é green

a red g red

Invspite of the supposition that the listeners may have had diffi-
culties in disregaerding the orthography, the results are so unanimous
that one does not hesitate to state that the listeners really possess
the ability to associlate fairly consistently between vowels and colours.
This goes for both groups.

In a tentative arrangement like the one above there are several
overlappings, which do not seem to be entirely unsystematic. No doubt
the arrangement could serve as a starting-point for continued investi~
gations,

To couple the results from the test concerning colours to those
concerning adjectives in general does not appear particularly meaning-—
ful at this stage, but in both cases the data indicate that it is pos-
sible to reach a perceptual description that is not founded on the lin-

gulst’s intuition alone.

Test VI

The following French vowels were included in this test [i, e, &, a,Q, o,
Uy ¥y By By 8, B, oa, D s
For practical reasons the French student carrying out the test was
not able to use prerecorded material, but had to pronounce the vowels
himself at each test situation. The listeners were tested one at a time.
18 Frenchmen took part in this test, and their first task was to as-
soclate freely between vowels and colours, Three of the listeners did

not consider it possible to associate with colours and are not included
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in the tables below,

14 of the remaining listeners also took part in a second experi-
ment. This differed from the first in that the listensers gave their
responses by pointing to coloured sguares - "white", "yellow", "red",
"blue", "green", "brown", and "black". Each colour except "white" was
divided into shades from lighter to darker.

Each listener was asked to give only one colour per vowel and ex—

periment,

Results

In table 14 the responses to both experiments are reported together.

i e £ a @ 0o u y g ® & & a3
white 12 1
yvellow 2 16 1 4 8 5 1 1 2
bfown 2 |7 ﬂ 8 4 |11 |4 9
green 6 {15 i 1 2 7 14 |3 3
blue 5 |2 4 11 110 14 |4 2 |58 |6 2
black 1 { 0 (3 |3 [1 13 13 4 |4 12 2
red 2 |13 3 N4 N3 |5 {4 (4 |4 2 |4 19 5
other (O ST I 2 2 ( 5 5 5
choice

Table 14. Scores for associlations between French vowels and colours,

Twa tests pooled,

0f course the responses are too few to permit any far-reaching core
clusions, but certaln similarities to the Swedish material seem to exist.

Here, too, [i] is "white" and "yellow", which is an indication that
it is really possible to free oneself from the orthography (French blanc,
Qggﬂg). [&] is "green", [a/a} "red" in both cases. Rounded vowels show
a certain tendency towards "yellow/brown".

The nasal vowels have as a rule caused considerable difficulty, One
of the listeners remarked, after having taken part in the test, that
the nasals were no real sounds. Another listener called them "semi-
sounds",

Where a comparison with the corresponding oral vowels is possible,
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the judgements seem to be of a similar nature, with somewhat lower
scores Tor the nasals.

Summing up it could be said that the colour experiments suggest
that a coupling of vowels to colour perception is possible. Evident-
ly there is reason to expect results of a more universal bearing in
this connection. The orthographical difficulties will certainly not
be easy to handle, but the method used in test VI, with a colour plate
containing squares with a number of variants of the same colour would
seem to be a useful method for solving some of these problems. Pre-
senting several shades of the same colour will certainly make it easier
for listeners wha may not be willing to accept a "pure" colour, and it
facilitates a mapping of the direction to which the colour perception

within a certain sguare points. \
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