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Normative Data for the Bouba-Kiki Effect in
Turkish-Speaking Adults: A Descriptive Study

Tiirkce Konusan Eriskinlerde Bouba-Kiki Etkisinin
Normatif Degerleri: Tanimlayici Bir Arastirma

Halil Tayyip UYSAL?, —~ Mariam KAVAKCI*
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ABSTRACT Objective: The bouba-kiki (BK) effect is a phenomenon
associated with cognitive representations in auditory-verbal processing
and integration of words. The role of BK effect in language acquisition
has been documented in previous work. The BK effect has been stud-
ied in many cultures and languages and has been reported with similar
results. In these reports, it was seen that the listeners who were exposed
to the bouba expression chose the oval from the sharp or oval shape
presented, and the sharp one for the kiki expression. The aim of this
study is to examine the BK effect in Turkish-speaking adults. Mate-
rial and Methods: 214 Turkish speaking adults were included in the
study. The figures were presented in a randomized manner while the
BK stimulus was given. Of the stimuli, the bouba one is oval and the
kiki one is sharp. The study was conducted online via Google Forms.
Each participant made a total of four trials, 2 preliminary trials and 2
main trials. The application was completed in an average of five min-
utes. Descriptive statistics from the SPSS 23.00 package program were
used. Results: The majority (81.7%) of the individuals participating in
the study were women. 67.7% of the participants showed the BK effect
in the first trial and stated that the shape representing the bouba stimu-
lus was oval and the shape representing the kiki stimulus was sharp.
Similarly, in the second trial, 64.4% of the participants confirmed the
BK effect as stated in the first trial. Conclusion: The results of the study
support the existence of the BK effect in Turkish speaking adults. Fu-
ture research directions are discussed in the light of the present findings.

Keywords: Bouba-kiki effect; cross-modal integration;
sound symbolism; sound and shape

OZET Amag: Bouba-kiki (BK) etkisi, isitsel-sozel islemlemede ve
sozciiklerin entegrasyonunda bilissel diizeydeki temsillerle iligkili bir
fenomendir. BK etkisinin dil edinim siireglerinde, 6nemli bir noktada
yer aldig literatiirde belirtilmektedir. BK etkisi, bir¢ok kiiltiir ve dilde
calisilmis ve benzer sonuglarla raporlanmistir. Bu raporlar, bouba ifa-
desine maruz kalan dinleyicilerin sunulan késeli ya da oval sekilden
oval olani, kiki ifadesinde ise koseli olan1 sectikleri gorilmustir. Bu
calismanin amaci, Tiirk¢e konusan eriskinlerde belirtilen BK etkisinin
varligini incelemektir. Gere¢ ve Yontemler: Calismaya 214 Tiirkce
konusan erigkin dahil edilmistir. BK uyarani verilirken sekiller rando-
mize edilerek sunulmustur. Uyaranlardan bouba olan oval sekilde, kiki
olan ise koseli sekilde yer almistir. Caligma ¢evrim igi olarak Google
Formlar tizerinden yiiriitiilmiistiir. Her bir katilime1 2 6n deneme, 2 esas
deneme olmak iizere toplamda 4 yapmustir. Uygulama ortalama 5 dk’da
tamamlanmistir. Calismanin sonuglarini raporlamak i¢in SPSS 23.00
paket programindan tanimlayici istatistikler kullanilmistir. Bulgular:
Calismaya katilan bireylerin ¢ogunlugu (%81,7) kadindir. Katilimcila-
rin %67,7’si ilk denemede BK etkisini gostermis ve bouba uyaranini
temsil eden sekli oval, kiki uyaranini temsil eden sekli koseli olarak
belirtmistir. ikinci denemede de benzer sekilde katilimeilari %64,4’\
BK etkisini ilk denemede belirtildigi gibi onaylamistir. Sonug¢: Calis-
manin sonuglart BK etkisinin Tiirk¢e konusan eriskinlerde varligini
desteklemektedir. Elde edilen bulgular dogrultusunda ileriki arastir-
malarla ilgili oneriler tartisilmustir.

Anahtar Kelimeler: Bouba-kiki etkisi; modlar arasi entegrasyon;
ses temsilleri; ses ve sekiller

The bouba-kiki (BK) effect is among the most
well-known word-form associations.! The basis for
investigating this effect is based work by Kohler.”
Kohler used the labels takete for the sharp (pointy)
shape and maluma for the oval shape. As expected,
most subjects were able to match the sharp shape to
takete and the oval shape to maluma. Experimental

results of the BK effect have been documented by
many studies.'* To explain this effect, Ramachandran
and Hubbard suggest that the phonemic sounds of
words are matched to the articulatory motor repre-
sentations by listeners, which is then transformed into
a spatial form.! The cross-linguistic effect of the BK
effect has been reported by various studies.>”’
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The BK effect appears to require a cross-over
between sensory processes (i.e. visual and auditory).
From the visual stimuli presented, “bouba” corre-
sponds to the oval shape, and “kiki” corresponds to
the sharp shape. Articulation appears to be an impor-
tant aspect in the auditorily presented stimuli “bouba”
and “kiki”.>*® Ramachandran and Hubbard suggest
that the BK effect may provide important clues about
the origins of language.' As may be the case with the
BK effect, heuristic pairings may reflect limitations in
sound-object pairings.? The crossovers in question
here may have been involved in modulating sounds
with certain references and features. Therefore, it
is possible that the BK effect played a role implied
in formation of the first words used in human his-
tory.’

Studies investigating the BK effect have docu-
mented the importance of orthography. However,
although it is thought that the use of the Roman
alphabet gives more effective results, there are
also studies that argue that orthography may not be
important. One such study showed that Himba-
speaking individuals and Taiwanese-speaking
individuals who do not have experience with
Western languages also show the BK effect when
presented with stimuli different from their own lan-

guage.>!?

In a meta-analysis including other international
studies, it has been documented that English, French,
Italian, Himba, Syuba and Hunjara speaking individ-
uals have a high BK effect.!! On the other hand, stud-
ies conducted in Nepal and Papau New Guinea
reported no BK effect.!> Thus, most but not all stud-
ies show the presence of a BK effect. This is pre-
sumably due to a mismatch between the particular
stimulus characteristics and the sound structure of the
target language.'!

Cwiek et al. reported a limited BK effect in
Turkish, Albanian and Romanian languages.® The au-
thors suggested that the sample size they included
may not be sufficient and it would be appropriate to
repeat the study in the future. Considering the above-
mentioned literature, the current study aims to inves-
tigate the BK effect on healthy Turkish-speaking
adults.
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I MATERIAL AND METHODS

ETHICAL CONSIDERATIONS

Ethics Committee of Ankara Yildirim Beyazit Uni-
versity approval of this study was obtained from
(date: March 15, 2022, no: 2022/735). The present
study was carried out in accordance with the Helsinki
Declaration principles.

PARTICIPANTS AND PROCEDURES

Two-hundred and fourteen adult participants (M
age=25.72, standard deviation=6.08, range=16-47)
were included in the study. Inclusion criteria were
having Turkish as the native language, being over 18
years old, not having any known disability, and not
having previously participated in a BK effect survey.
Eight participants were excluded from the study due
articulation problems (n=2), stuttering (n=4), and
hearing impairment (n=2). Participants were recur-
ited via social media and the study was conducted on-
line. Information on the characteristics of the
participants is given in Table 1.

VISUAL STIMULI

The BK effect examines participants’ responses to
two sound-shape pairings. Figures used in this study
were created by the first author of this study (H.T.U).

TABLE 1: Characteristics of respondents (n=214).
Characteristics Frequency %
Gender

Female 175 81.7
Male 39 18.3
Educational level
Primary school 1 04
Middle school 3 14
High school 67 313
Bachelor’s degree 104 485
Master’s degree 33 154
Doctorate degree 6 2.8
Employment
Yes 149 69.7
No 65 30.3
City
Ankara 69 32.2
stanbul 56 26.1
Other cities 89 4.7
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A 6-step process was followed for making the visual
stimuli: 1) previously used visual stimuli in BK ef-
fect studies were examined, 2) shapes were manually
drawn on Microsoft PowerPoint (Microsoft, USA),
3) the first of these figures has seven long sections
with rounded, oval endings (without corners), 4) the
second figure has 8 long sections with sharp endings,
5) the dimensions of both shapes are set to 9.51 cm X
10.05 cm, 6) the sharp shape represents “kiki”, the

rounded shape represents “bouba” (Figure 1).7-!%14

AUDITORY STIMULI

While looking at the visual stimuli in Figure 1, par-
ticipants simultaneously listened to the expressions
“kiki” and “bouba” as audio recordings. The audi-
tory stimuli were recorded by the first author of this
study (H.T.U) with a MacBook Air (Apple, USA)
(13 inch 2017). The audio recordings were edited in
the PRAAT Acoustic Analysis Program.'> Spectro-

o

FIGURE 1: Oval (left) and sharp (right) drawings for the bouba-kiki effect.

grams and waveforms of the recordings are pre-
sented in the Appendix 1.

PROCEDURES AND DATA COLLECTION

Two preliminary training trials were conducted be-
fore presentation of the main trials. After the train-
ing trials, responses to two test trials were
collected. Stimulus presentation was randomized
between participants. Half of the participants heard
the word “bouba” first, the other half heard the
word “kiki” first. The stimuli were presented via
Google Forms (Google LLC, USA). A consent
form, stimuli for the training trials, and the demo-
graphic information form were included at the be-
ginning. In the demographic information form,
information about age, gender, education level and
general health status of the participants was ob-
tained. Participants who read the consent form and
ticked the checkbox were included in the study. The
entire process took approximately 5 minutes. Data
collection was completed in two months.

STATISTICAL ANALYSIS

Data obtained from Google Forms were transferred to
Microsoft Excel (Microsoft, USA) spreadsheet. De-
scriptive statistics were obtained by using the IBM
SPSS 23.00 package program (IBM, USA). Descrip-
tive statistics included the range, standard deviation,
percentile, and mean values.
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APPENDIX 1: Praat records of the auditory stimuli.

“Bouba” spectrogram and waveform

“Kiki” spectrogram and waveform
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I RESULTS

DESCRIPTIVE RESULTS OF THE PARTICIPANTS

Of the total participants, 81.7% were female and
18.3% were male. In terms of education, participa-
tion numbers ranging from highest to lowest was
from undergraduates, high school graduates, and
higher-education graduates. More than half of the
participants in the study reported being employed.
Participants were from 41 different cities in Tiirkiye
such as Ankara and Istanbul. Characteristics of the
participants are presented in Table 1.

DESCRIPTIVE RESULTS OF THE BK EFFECT

All participants completed the two training trials with
success. For the two test trials, 67.7% of participants
correctly identified kiki as the sharp shape, and bouba
as the oval shape. Conversely, 32.3% of participants
identified kiki as the oval shape and bouba as the
sharp shape. Results of the second trial were similar
to the first; 64.4% of participants identified kiki as
the sharp shape and bouba as the oval shape, and
32.3% identified kiki as the oval shape and bouba as
the sharp shape. Numerical data of the trials are sum-
marized in Table 2.

I DISCUSSION

This study examined the BK effect in healthy Turk-
ish-speaking adults. The main findings of the study
showed that the visual shape of “kiki” is sharp/pointy,
and the visual shape of “bouba” is oval/round. Our
findings are in parallel with those of other studies in
the literature on the visualization of phonetic proper-
ties of nonsense words.'> Bremner et al. reported that
the BK effect is seen in illiterate, Himba speaking in-
dividuals.’ In another study with Taiwanese partici-
pants, the presence of the BK effect was documented
even with stimuli written in a language different than
their own.!” The same results have been confirmed in
multilingual societies, as evidenced by a meta-analy-
sis.!!

In our study, we found a strong BK effect in
healthy Turkish-speaking adults, confirming find-
ings that the BK effect is consistent across lan-
guages. Previously, Cwiek et al. conducted a
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TABLE 2: Responses of the participants (n=214).
First test trial
Figure and sound match Number of participants %
Kiki-sharp, Bouba-oval 145 67.7
Kiki-oval, Bouba-sharp 69 323
Second test trial
Figure and sound match Number of participants %
Kiki-sharp, Bouba-oval 138 64.4
Kiki-oval, Bouba-sharp 76 35.6

cross-cultural BK effect study with 25 different lan-
guages including Turkish.® They found a limited BK
effect in Turkish-speaking participants. In our study,
we found a robust effect of the BK effect in Turkish.
One reason for this difference may be attributed to
the fact that stimuli in Cwiek et al.’s study were pro-
duced by a Polish speaker.® In our study, the audi-
tory stimuli were recorded and presented in the voice
of a native Turkish speaker (i.e., the first author).
Thus, it is possible that subtle language-specific dif-
ferences influence the strength of the BK effect.
Sample size may have been another influencing fac-
tor for the differences between the studies. Cwiek et
al. had 38 Turkish-speaking participants in their
study, whereas we included 214 participants.® A
larger sample size appears to reveal a better depic-
tion of the BK effect in Turkish.

In a meta-analysis study conducted by Styles and
Gawne, the authors state that the BK effect is not ob-
served in individuals in Nepal and that there may be
exceptions.!! Likewise, participants in Papua New
Guinea did not show an effect.'” Styles and Gawne
concluded that the features found in nonsense words
may not be compatible with the language character-
istics the sample they analyzed.!' With these excep-
tions in mind, the presence of a BK effect in
Turkish-speaking adults may suggest that the nature
of the Turkish language differs from the languages in
Nepal and Papua New Guinea. Cuskley and Kirby
suggest that multiple trials should be performed in-
stead of a single test trial in order to distinguish be-
tween orthographic and phonological features.” Thus
the inclusion of two training trials and two test trials
appears to be one of the strengths of our study. An-
other advantageous distinction of our study is the in-
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clusion of participants from 41 different cities in
Tirkiye. As a result of its multinational structure,
Tiirkiye has a wide range of dialects. The finding of
a strong BK effect despite this variability is evidence
that there is an underlying similarity across dialects in
the Turkish language.

There are some limitations to our study as well.
First, a larger sample size may have revealed an even
stronger effect. Although the number of our partici-
pants (n=214) is higher than the other studies men-
tioned above, it may not be sufficient to generalize
the results. The second limitation is the gender im-
balance among the participants; male participants are
approximately notably less than female participants.
Similarly, age and educational levels are skewed.

Future research can make comparisons across
different age and education-level groups to examine
whether these factors have meaningful contributions
to the BK effect. Another important avenue of re-
search may be to examine the BK effect in various
disorders (e.g., stuttering, speech sound disorders,
and/or language disorders) and how individuals with
these disorders may differ from healthy controls. As
Ramachandran and Hubbard stated, the BK effect
may be among the important markers for language
acquisition.! In this direction, this study can be re-
peated in individuals with a developmental language
disorder who exhibit difficulty with language acqui-
sition processes.

I CONCLUSION

Normative data obtained from Turkish-speaking
adults confirm the existence of the BK effect.
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