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Abstract: The theory of size-sound symbolism holds that certain phonetic and/or acoustic features of
linguistic sounds are able to symbolise the smallness or largeness of different objects. For instance, it
has been established that palatal consonants tend to be perceived as “smaller” than non-palatal ones.
Similarly, a number of experiments have demonstrated that high front vowels tend to be associated
with the notion “small in size,” and open back vowels are more suitable for representing objects which
are big. This tendency is supposed to be universal across languages, but some exceptions to the rule
have also been noted (cf. Ultan 1978; Diffloth 1994). This article is a continuation of the research
described in Stolarski (2011), which showed that palatality is a very important factor in size-sound
symbolism in Polish. The palatal // was perceived as “smaller” than the non-palatal /n/ in over 95%
of cases. The present paper deals with a similar tendency among vowels. Pairs of artificial words
containing natural Polish diminutive suffixes were presented to a representative group of respondents
whose task was to choose the “smaller” forms. The obtained results clearly indicate that the high front
/i/ is interpreted as much more likely to indicate a diminutive than the open back /a/. The conclusion
which emerges from this research is that size-sound symbolism plays a significant role within the
Polish diminutive system.
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1. Introduction

This article focuses on sound symbolism which may be defined as “direct linkage
between sound and meaning” (Hinton et al. 1994: 1-2) or “a general term for an
iconic or indexical relationship between sound and meaning, and also between
sound and sound” (Asa 1999: 4). Marchand additionally claims that: “The principle
of sound symbolism is based on man’s imitative instinct which leads us to use
characteristic speech sounds for name-giving” (1960: 13). The term, therefore,
is understood to comprise all possible cases of sound-shape harmony which, as
claimed by some authors, comes naturally from the nature of human psychology.
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As outlined in Stolarski (2012), although phonetic symbolism was even oc-
casionally discussed in ancient texts, it has really become a focus of research
interest since the 20th century. For instance, many authors have commented
on various semantic associations of selected consonants and vowels in poetic
language (cf. Lucas 1955; Householder 1960; Jakobson 1960; Hymes 1960; Ull-
mann 1962; Murdy 1966; Nash 1980; Chapman 1982; Frazer 1982; Caltvedt
1999, etc.). There are also numerous publications dealing with “phonesthemes,”
also called “submorphemes” (McCune 1985), “sound symbols” (Nordberg 1986)
or “psychomorphs” (Markell and Hamp 1960). These terms refer to consonant
clusters which appear in semantically related words. For instance, the cluster
“fl- at the beginning of the words flicker, flutter, flip and flail tends to denote
“quick movements.” An extensive discussion on phonesthemes may be found
in Asa 1999, and some interesting views on this topic are also put forward in
Bolinger (1950, 1965), Marchand (1960), Jakobson and Waugh (1979), Rhodes
(1994). Additionally, the theory of sound symbolism has been tested in various
experiments designed to explore a possible association of selected phonetic and/
or acoustic features and the meaning of potential or real words in which such fea-
tures are present. For example, Jones (1983) suggests an association between the
features “acute/grave” and the semantic contrasts “small/large,” “light/dark” and
“happy/sad.” Other investigations of this kind may be found in Newman (1933),
Brown et al. (1955), Maltzman et al. (1956), Brackbill and Little (1957), Klink
(2000), Yorkston and Menon (2004), Lowrey and Shrum (2007), Wichmann
etal. (2010), Urban (2011), etc.

Hinton et al. (1994) divide sound symbolism into four kinds: corporeal, imita-
tive, synesthetic and conventional. Of particular interest to the previous two pub-
lications (Stolarski 2011, 2012) as well as to the present one is synesthetic variety.
This refers to situations in which “certain vowels, consonants, and suprasegmentals
are chosen to consistently represent visual, tactile, or proprioceptive properties
of objects, such as size and shape” (Hinton et al., 4). A particular sub-type of
synesthetic sound symbolism, referred to as size-sound symbolism, or magnitude
symbolism (Nuckolls 1999), deals with associations between various articulatory
and/or acoustic features of speech sounds and the size of objects such features are
thought to symbolise. One of the most frequently quoted examples is the potential
of palatality to represent “small size” (cf. Nichols 1971; Ultan 1978; Jones 1983;
Ohala 1984; Hamano 1986, 1994). The experiment described in Stolarski (2011)
focuses on the role of this feature in the Polish diminutive system. The obtained
results support the assumptions of size-sound symbolism: words with the palatal
/n/ were chosen as “smaller” than words with /n/ in over 95% of the cases. It is,
therefore, evident that palatality has great potential to symbolise diminutive size
in Polish.

It must be stressed that the initial experiments on sound symbolism (cf. Sapir
1929; Newman 1933) examined mainly vocoid articulation. Eventually, it was
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determined that high front vowels tend to be perceived as “smaller” than open low
ones. Convincing explanations of this phenomenon were proposed by Sapir, who
suggested that in the production of high front vowels the reduced space between the
roof of the mouth and the tongue corresponds to the diminutive size such vowels
symbolise. Alternatively, he suggested that the inherent “‘volume’ of certain vow-
els is greater than that of others” (Sapir, 235). His second proposal referring to the
acoustic characteristics of vowels was later developed by Ohala, who incorporated
it into his “frequency code” theory (cf. Ohala 1983, 1984, 1994). Among other
things, the theory holds that there is an association between low acoustic frequency
and the meaning “large vocalizer.” Conversely, high acoustic frequency is naturally
connected with “small vocalizer.” Ohala discusses various aspects of human speech
which are affected by this general rule and concludes his account by suggesting that
high front vowels should be perceived as “smaller” than open back ones, because
in the former case F2 is higher than in the latter.

This publication is a continuation of the research described in Stolarski (2011).
Again, magnitude symbolism is studied in the Polish diminutive system, but this
time the focus of attention shifts to vowels. As mentioned above, in initial studies
on sound symbolism it was mainly vocoid articulation that was investigated, and
vowels also played a crucial role in many later publications. Consequently, in order
to establish the degree to which magnitude symbolism operates within the Polish
diminutive system, an analysis of vowels is a necessary next step.

The experiment described below concentrates on the contrast of /i/ versus /a/.
These particular segments constitute the most extreme points on both the vertical
and horizontal articulatory scales among Polish vowels and are appropriate for
testing the major assumptions of the theory of size-sound symbolism.

2. Methods

The methods applied in the current experiment are similar to those used in the
previous research (cf. Stolarski 2011: 46—49). The test materials include natural
Polish diminutive suffixes which are added to artificial stems. Such a solution
reduces the risk of the bias resulting from factors which are not purely phonetic.
In order to find suffixes appropriate for research purposes, a list of all the pos-
sible Polish diminutive suffixes needed to be compiled. There are numerous
studies on the Polish morphological system which could have been used for this
purpose (cf. Manczak 1983; Waszakowa 1993, 1994; Kreja 1999; Blicharski and
Fontanski 1999; Jadacka 2001; Ohnheiser 2003; Kaczorowska 2012, etc.), but,
as in Stolarski (2011), the list was prepared on the basis of the following three
sources: Dobrzynski (1988), Grzegorczykowa and Puzynina (1979) and Domin
(1982). It is important to stress that the task was not easy. New diminutive
suffixes may occasionally be created by joining existing affective morphemes.
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Because of this, diminutive suffixes should be treated as a partially open class
and the list does not include all the possible elements. In some cases, there were
also problems with determining whether or not a given morpheme is really
affective. The descriptions for each suffix provided by Grzegorczykowa and
Puzynina, who report that a given morpheme often has multiple functions, with
the “affective” function being only one of them, were particularly useful. Still,
in some cases the decision whether or not to include a suffix was subjective.
In Polish the affective function is gradable and some morphemes are clearly
diminutive while others are less so.

The next step was to find minimal pairs with the contrast /i/ — /a/. Eventually,
the following four candidates were identified:

e ik —ak
¢ iszek — aszek
*i§—a$

* siczek — siaczek

Out of these four pairs the first three are used in various types of words. The
suffixes in the last pair, however, may be found exclusively with proper names of
people. Such a restriction results in “-siczek” and “-siaczek” being rather infrequent
and, consequently, the two morphemes are not taken into consideration in the cur-
rent study.

It should also be noted that in the bisyllabic suffixes “-iszek” and “-aszek” only
the vowels in the first syllables are crucial to the experiment. The syllable “ek” is
identical in both elements and, consequently, it should not affect the participants’
choices.

Next, in order to obtain pairs of non-existent words, artificial stems were
added to the natural diminutive suffixes listed above. This part required following
a clearly-defined method to create words, which would meet the following require-
ments:

1. The artificial words should not resemble any natural Polish words.
2. The artificial words should provide the most neutral, objective phonetic
context for the element which is analysed (the contrast /i/ — /a/).

Fulfilling the first condition is very important because the informants should
not be influenced in their decisions by any resemblance of the elements used in
the test to naturally occurring words. The effect of such unwanted interference is
difficult to predict. Moreover, the second requirement calls for a method differ-
ent than the one used in the experiment described in Stolarski (2011), since the
element currently under investigation is different than that previously examined.
After considering several options, the final solution involved creating three differ-
ent types of artificial words. The precise procedures which were implemented are
summarised below:
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1. Type 1: Suffix — Suffix (e.g. ik — ak)

* Among the forms quoted in Tables 1, 2 and 3, it is always the first pair. The
two “artificial words” are in this case identical to the bare suffixes they represent.

2. Type 2: Consonant + Vowel + Suffix — Consonant + Vowel + Suffix (e.g.
keik — keak)

» Among the forms quoted in Tables 1, 2 and 3, it is always represented by the
second, third and fourth pair.

* It begins with a random consonant (but the same for both examples in a pair;
it has been decided that the exact phonetic value of the consonant should not influ-
ence the respondents’ choices in any significant way if the consonant is identical
in both words in a given pair) followed by a vowel and then one of the two suffixes
to be compared.

* In each case the vowel preceding a suffix is neither /i/, nor /a/. Instead, it is
one of the four remaining Polish vowels (/e, 1, 0, u/).

3. Type 3: Consonant + Suffix — Consonant + Suffix (e.g. wik — wak)

» Among the forms quoted in Tables 1, 2 and 3, it is always represented by the
last three pairs.

* [t begins with a single consonant, the same for both words in a pair, followed
by one of two minimally opposing suffixes.

* This time the choice of a consonant is not random. The first pair in this group
begins with either a nasal or an approximant, the second with a fricative and the
third with an affricate or a plosive (such an order corresponds with the sonority
hierarchy for consonants).

It is crucial to note that the artificial words representing Type 2 frequently
violate the rules of Polish phonotactics. Sequences of two adjacent vowels across
vowel boundaries are rare in natural words and, as in many other languages (cf.
Carr 2008: 71), Polish exhibits hiatus avoidance processes, such as glide formation
(e.g. guano ‘guano’, pronounced [guwano] rather than [guano]). Still, the advan-
tages of employing Type 2 forms vastly outweigh the disadvantages. First and
foremost, using such examples will make it possible to test the potential of the
vowels under discussion to symbolise “big” and “small” size without the influence
of consonant palatalisation in front of /i/. This effect is present in many artificial
words of Type 3 and makes establishing the size-sound symbolic value of /i/ par-
ticularly difficult. As has been demonstrated in Stolarski (2011), palatality has a
considerable potential to symbolise “small size” and, consequently, the artificial
words of Type 2 are necessary in the current experiment.

The total number of respondents who took part in the experiment was 86. As a
consequence, the digits in the columns titled “Words with /i/” and “Words with /a/”
denote the number of choices for a given vowel out of 86. All the participants are
native speakers of Polish. Among them there were 52 women, aged 18 to 31, and
34 men, aged 18 to 22.
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Before the experiment the respondents were presented with the same piece of
information as the one used in the experiment on palatality (cf. Stolarski 2011: 49).
The passage was written in Polish. The English version of the text is cited below:

In Polish a group of suffixes serves a double function. First, they may “decrease” or “in-
crease” the size of expressed notions, as in dom (‘house’), domek (‘little house’), domisko
(‘big house’). In such cases we talk about the “diminutive” or the “augmentative” suffix func-
tion. Second, these suffixes may also indicate our emotional attitude and then we are dealing
with their “expressive” function, respectively. Both functions are usually simultaneous and
in a given situation it is often difficult to separate one from the other. The “expressive” func-
tion, which concerns a positive, friendly, or a negative, contemptuous attitude of the speaker
towards the notion referred to, is treated by some authors as a metaphorical extension of the
basic dichotomy “small” versus “big.” An object which is perceived as small is harmless and,
consequently, it evokes positive feelings. On the other hand, an entity which is ascribed a
large size may be dangerous and this is why the feature “big” is metaphorically extended to a
negative attitude of the speaker. Your task is to circle one word in each pair which you think is
“smaller” or which seems to be associated with a more positive attitude. Please remember, that
there are no “good” or “bad” answers in the test — rely on your linguistic intuition.

It must be emphasized that the way in which the informants were instructed to
act may result in a bias in the results. The task was to choose the “smaller” form,
which automatically imposes the idea that there is some association between the
words being compared and the semantic contrast “big” versus “small”. Neverthe-
less, such a solution has certain advantages. At this stage it is difficult to predict
how strong the tendency to perceive /i/ as “smaller” than /a/ in the Polish diminu-
tive system really is. Indeed, the theory of size-sound symbolism does not really
deny that, generally speaking, the association between the phonetic form and the
meaning of the linguistic sign is arbitrary. Therefore, the effects of magnitude
symbolism are always secondary to the commonly recognised form-meaning as-
sociations and should be treated only as a tendency rather than an absolute rule. In
some cases they may be weak and difficult to pinpoint. What is more, the articula-
tory aspects which are analysed in the current experiment may be associated with
semantic domains other than “size.” Indeed, many other contrasts are discussed in
the literature on sound symbolism, e.g. “dark™ versus “bright” (cf. Newman 1933;
Jones 1983), “strong” versus “weak” (cf. Jespersen 1922; Murray 1961) or “heavy”
versus “light” (cf. Murray 1961; Nichols 1971; Hamano 1986). Additionally, the
informants’ responses may be influenced by such factors as the morphological rules
governing the behaviour of the suffixes used in the experiment. Because of all these
issues the task given to the respondents had to draw attention to the phono-semantic
association under discussion.

The test consisted of 21 pairs of words which were randomly mixed. In about
50% of the cases the first artificial word in a pair contained one of the suffixes with
/a/ and the second artificial word one of the suffixes with /i/. In the other half of the
examples the order was reversed.
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3. Results and discussion

Table 1 summarises the results concerning the artificial words which represent
the contrast “ik — ak”. On average, the forms with the former suffix were chosen
in 94% of the cases, and the 95% interval for the percentage of all speakers of
Polish who perceive the morpheme “-ik” as smaller than “-ak” is 94% =+ 5%. Con-
sequently, there is no doubt that the suffix with /i/ has got more diminutive potential
than the suffix with /a/.

It should be underlined that individual results for the pairs in Table 1 are
similar to each other. In fact, the standard deviation of the data amounts to only
3.2 percentage points. This additionally shows that the tendency to perceive /i/ as
“smaller” than /a/ is very strong.

The results grouped according to the three different kinds of artificial words
generated for the experiment indicate that the discussed phenomenon is most
clearly visible in Type 3, which involves the palatalisation of vowels preceding
the high front vowel /i/. In such cases words with “-ik” were chosen as smaller
than words with “-ak” in 95.3% of the cases, which is slightly more frequently than
in Type 2 (94.2%), but the sample analysed in this part of the experiment is too
small to prove that this difference is statistically significant (p = 0.5532). Type 1,
however, was chosen in 89.5% of the cases, which is much less frequently than
Type 3, and this difference should be regarded as statistically relevant (p = 0.0512).

Table 1. Results of the comparison of the suffixes “-ik” and “-ak”

Paticipants’ responses Word type

Pairs of words XSIIC;IS/ Percentage ‘X(;f(/i; / Percentage Tylpe T};pe T};pe
ik —ak 77 89.5% 9 10.5% *
keik — keak 82 95.3% 4 4.7% *
syik —syak 77 89.5% 9 10.5% *
toik — toak 84 97.7% 2 2.3% *
nik — nak 83 96.5% 3 3.5% *
wik — wak 82 95.3% 4 4.7% *
gik — gak 81 94.2% 5 5.8% *
Total for Type 2 243 15
Average for Type 2 81 94.2% 5 5.8%
Total Type 3 246 12
Average for Type 3 82 95.3% 4 4.7%
Total for all 566 36
Average for all 80.9 94.0% 5.1 6.0%
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In Table 2 the results concerning the contrast of “-iszek” versus “-aszek™ also
confirm that the informants interpret /i/ as more diminutive than /a/. Words with
the former suffix were chosen, on average, in 88.5% of the cases, and the predicted
percentage of all speakers of Polish who perceive the forms with the suffix “-iszek”
as “smaller” than forms with “-aszek” is 88.5% + 6.7%. Again, the results leave no
doubt as to which vowel has more potential to symbolise diminutive size, although
the tendency is slightly weaker than in the previous case. Also, the standard devia-
tion (5.1 percentage points) is somewhat higher than for the pair “-ik” — “-ak”,
which suggests that the informants’ choices were less stable.

The comparison of the results for different types of artificial words provided
in Table 2 reveals the same phenomenon as the one discussed above. In the case of
Type 3 the tendency to choose words with /i/ is stronger than in Type 2 and Type 1.
Nevertheless, these differences cannot be statistically confirmed. The p-value for
the difference between the mean result for Type 1 and Type 3 is 0.244; between
Type 2 and Type 3 it amounts to 0.7772.

Table 2. Results of the comparison of the suffixes “-iszek” and “-aszek”

Paticipants’ responses Word type

Pairs of words X?l:(;ls/ Percentage v}/)&llt(;lr(/l: / Percentage Tylpe T};pe T};pe
iszek — aszek 73 84.9% 13 15.1% *
keiszek — keaszek 74 86.0% 12 14.0% *
syiszek — syaszek 82 95.3% 4 4.7% *
noiszek — noaszek 73 84.9% 13 15.1% *
miszek — maszek 74 86.0% 12 14.0% *
fiszek — faszek 83 96.5% 3 3.5% *
biszek — baszek 74 86.0% 12 14.0% *
Total for Type 2 229 29
Average for Type 2 76.3 88.8% 9.7 11.2%
Total Type 3 231 27
Average for Type 3 77 89.5% 9 10.5%
Total for all 533 69
Average for all 76.1 88.5% 9.9 11.5%

The mean preference of “-i§” over “-a$” (cf. Table 3) is less definite (81.6%)
than in the other two cases discussed above, but still shows that /i/ is interpreted
as considerably more diminutive than /a/. Based on the sample analysed in this
part of the experiment, the 95% interval for all speakers of Polish who perceive
the forms with the former morpheme as smaller than the forms with the latter is
81.6% =+ 8.2%. One of the possible reasons for the tendency under discussion to
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be less marked could be the fact that both suffixes contain the palatal consonant
/e/. As has been reported in Stolarski (2011), palatality has considerable potential
for symbolising diminutive size. The presence of /¢/ may, in fact, limit the direct
influence of the vowels on the respondents’ choices. Such a presumption could
be tested in a separate experiment in which the potential of vowel height and/or
advancement is compared to the corresponding potential of consonantal palatality.
The results gathered in Stolarski (2011) and in the present publication suggest that,
indeed, the latter aspect may be more consequential than the former. It has been
shown that diminutive suffixes with the palatal /p/ are interpreted as “smaller” than
suffixes with /n/ by over 95% of respondents, while the current data indicate that
the tendency to perceive /i/ as “smaller” than /a/ is relatively weaker and typically
does not exceed 95% of the cases. However, in order to prove that palatality is
really the major factor in Polish size-sound symbolism, an additional experiment
should be performed (for an initial idea on the way such a test could be prepared,
see the section “Final conclusion”).

Table 3. Results of the comparison of the suffixes “-i§” and “-a$”

Paticipants’ responses Word type

Pairs of words X?l:(;ls/ Percentage v}/)&llt(;lr(/l: / Percentage Tylpe T};pe T};pe
i§ —as 69 80.2% 17 15.1% *
sei§ — sea$ 59 68.6% 27 14.0% *
nyi§ — nyas 69 80.2% 17 4.7% *
gui§ — guas 75 87.2% 11 15.1% *
lis — 1a$ 67 77.9% 19 14.0% *
wi§ — was 81 94.2% 5 3.5% *
bi§ — bas 71 82.6% 15 14.0% *
Total for Type 2 203 55
Average for Type 2 67.7 78.7% 18.3 21.3%
Total Type 3 219 39
Average for Type 3 73 84.9% 13 15.1%
Total for all 491 111
Average for all 70.1 81.6% 15.9 18.4%

)

The results for individual pairs of words representing the suffix pair “-i§’
— “-a$” are also not consistent. While, for instance, “wis” was selected as more
“diminutive” than “was$” by 96.5% of the respondents, “sei$” was perceives as
“smaller” only in 68.6% of the cases. Indeed, the standard deviation of the results
summarised in Table 3 is higher than in the two former cases and reaches 7.9
percentage points.
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Data in Table 3 support the observation that the respondent’s choices may be
influenced by consonant palatalisation in the artificial words of Type 3. Again, in
these pairs the preference of forms with /i/ is stronger than in other “Types”. In fact,
assuming a slightly less rigorous alpha level than 0.05, the difference between the
average result for Type 2 and Type 3 could even be considered statistically signifi-
cant (p = 0.068). Such results fully justify the need to include artificial words of
Type 2 in the experiment. Although these forms violate the rules of Polish phono-
tactics, they allow us to establish the strength of the size-sound symbolic potential
of the vowel /i/ without the influence of consonant palatalisation present in the
words of Type 3.

Table 4. Summary of the results for all the data analysed in the experiment

Paticipants’ responses
Pairs of words XZ:(;IS/ Percentage “\Z]:Lr(/l: / Percentage
Total for Type 1 219 39
Average for Type 1 73 84.9% 13 15.1%
Total for Type 2 675 99
Average for Type 2 75 87.2% 11 12.8%
Total Type 3 696 78
Average for Type 3 77.3 89.9% 8.7 10.1%
Total for all 1590 216
Average for all 75.7 88.0% 10.3 12.0%

Finally, the overall results of the current experiment summarised in Table 4
further confirm that the analysed forms with /i/ are interpreted as “smaller” than
forms with /a/. The 95% interval for all speakers of Polish who perceive the close
front vowel as more diminutive than the open central one is 88% = 4%. Therefore,
the discussed tendency may be accepted as a fact. The general results also indicate
that the consonant palatalisation in words of Type 3 has an additional effect on the
respondents’ perceptions. The 95% interval for the difference between the choices
of /i/ as “smaller” than /a/ among words of Type 3 (89.9%, n = 774) and words of
Type 1 and 2 grouped together (86.6%, n=1032) is 3.3% + 2.97%. This difference
should be regarded as statistically significant (p = 0.0328).

4. Final conclusion

This study has shown that the theory of size-sound symbolism is relevant to the
Polish diminutive system. Suffixes containing the high front /i/ have been selected
as “smaller” than suffixes containing the open central /a/ in all of the analysed
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cases. It is important to emphasize that the only possible conditioning of such
preferences is the phonetic factor. The suffixes which were compared to each other
in pairs are identical from a morphological point of view. They are all potentially
diminutive morphemes and the only aspect which makes them dissimilar is their
phonetic form.

It would be interesting to design an experiment in which the potential of height
and/or advancement of vowels to represent objects of given sizes is compared to
the corresponding potential of palatality. So far, it has been confirmed that both as-
pects play an active role in sound symbolism, but it has not been determined which
of the two factors is more significant. Such an experiment could also involve pairs
of natural Polish diminutive suffixes. This time, however, the differences should
not be minimal. Suffixes containing high front vowels and non-palatal consonants
could be contrasted with suffixes containing open back vowels and palatal conso-
nants. Such a test would reveal which of the two factors is predominant.
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