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1. Introduction 
1-1. Definition 

Sound symbolism: An idea that vocal sounds or 
phonemes carry meanings in themselves 

 Size-phoneme symbolism 
/ɑ/ -/ɪ/ (Sapir, 1929; Newman, 1933) 

 Shape-phoneme symbolism 
“Maluma (baluba)-takete” (Köhler, 1929),  
“Booba – kiki” (Ramachandran & Hubbard, 2001) 

 Emotion (Facial Expression) 
The Facial Feedback Hypothesis  
(Strack, Martin, & Stepper, 1988; Rummer, Schweppe, 
Schlegelivilch, & Grice, 2014) 



Ramachandran & Hubbard (2001, p. 19)  

Shape-phoneme symbolism 



Rummer, Schweppe, Schlegelivilch, & Grice (2014, p. 247) 

The Facial Feedback Hypothesis 



...we feel sorry because we cry,  
angry because we strike,  
afraid because we tremble,  
and not that we cry, strike, or tremble, 
because we are sorry, angry, or fearful,  
as the case may be.  

(James, 1884) 
 

→We feel funny because we smile? 

James-Lange Theory of Emotion 



1-2. Research Questions 

RQ1: Do people associate phonemes in non-
words with particular images? 
- Three dimentional approach  
using SD method (Osgood, 1952) 



• Osgood (1969, p. 194)  
… ordinarily measures certain affective features of 
total meaning, closely related to the dimensions of 
emotion or feeling… . 

• Universal features of human semantic systems 

Evaluation (E) 

Potency (P) 

Activity (A) 

• A scale between two bipolar adjectives 
(例) 

Osgood (1952, p. 226)  

1-3. Semantic Differential method 



1-2. Research Questions 

RQ1: Do people associate phonemes in non-
words with particular images? 
- Three dimentional approach  
using SD method (Osgood, 1952) 

 

RQ2: Do these images match the result from 
Nakanishi & Nakagawa (2012), 
-  Analysis of phonemes in 100 jazz lyrics 
and Nakanishi (2013)? 
- Musicians’ & students’ impression on 10 
jazz standards 



1-3. Nakanishi & Nakagawa (2012) 
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①Cheek to Cheek 16.83 0.97 11.8 7.54 7.93 16.63 6.58 9.48 6.77 15.47 

②Someone to ... 14.41 5.08 9.11 8.26 8.69 10.59 6.78 10.17 7.63 19.28 

③Love for Sale 9.07 3.47 12.55 9.65 10.04 10.81 4.44 10.81 11.39 17.76 

④Sweet Georgia ... 11.44 4.01 6.54 9.81 11.59 11.14 11.89 12.18 6.98 14.41 

⑤Cry me a River 12.73 7.58 7.88 10.3 23.03 7.58 5.15 3.64 7.27 14.85 

⑥Route 66 15.34 5.82 6.88 7.41 11.64 18.25 5.29 11.38 3.97 14.02 

⑦Bye Bye Blackbird 9.09 5.61 5.61 10.64 13.54 8.7 17.41 7.16 4.45 17.79 

⑧Mack the Knife 13.59 3.18 9.55 7.22 10.19 12.53 9.55 11.46 8.49 14.23 

⑨Love is a Many ... 15.36 1.87 11.61 4.87 8.99 10.49 6.74 8.61 9.74 21.72 

⑩When You're ... 12.68 5.48 7.49 8.36 15.85 8.93 4.61 9.8 4.03 22.77 



1-3. Nakanishi  (2013) 
曲 分類（イメージ） 学習者アンケートから抽出されたイメージ 

① 前舌母音 楽しい(16), 明るい(10), 幸せ(7), 可愛い(4),  
美しい(3), 嬉しい(3) , 落ち着いた(3) , ゆっくり(3)   （笑顔，陽気） 

② 後舌母音 悲しい(10), ゆっくり(9), 美しい(7), 暗い(6), 寂しい(5) 
  （甘えん坊，畏怖） 

③ 中舌母音 楽しい(7), 明るい(6), 美しい(5), 強い(4), 速い(4) 
  （でしゃばらない，献身的） 

④ 二重母音 かっこいい(10), 楽しい(10), 明るい(7), 暖かい(3) ,  
暗い(2), 元気(2) , 強い(2), リズムがよい(2)   （遊び心，複雑）  

⑤ ｒ母音半母音 悲しい(13), 寂しい(7), 暗い(6), ゆっくり(6),  
きれい(5), 優しい(5)   （重い，暗い） 

⑥ 無声閉鎖破擦音 楽しい(12), 明るい(7) , かっこいい(3), 速い(3),  
軽い(2) , 元気(2), 心地良い(2) , 幸せ(2), 優しい(2)   （軽やか，前進） 

⑦ 有声閉鎖破擦音 明るい(4) , 落ち着いた(4) , 楽しい(4),  
暖かい(3), 悲しい(3) , きれい(3)   （心残り，停滞） 

⑧ 無声摩擦音 楽しい(11), 明るい(8), かっこいい(5),  
美しい(3) , 静か(3), 強い(3)   （密やか，静けさ） 

⑨ 有声摩擦音 美しい(6), ゆっくり(6), 落ち着いた(5), 優しい(4) , 
きれい(3), 静か(3), 優雅な(3)   （重厚，壮大） 

⑩ 鼻音側面接近音 楽しい(8), ゆっくり(6), 明るい(5), 美しい(4), きれい(4) 
  （優しい，柔らかい） 



2-1. Stimuli 

84 “CVCV” synthesized stimuli composed of  
7 consonants×6 vowels ×(male, female)  

22 extracted as non-words in Eng., Jpn., &Chn.  

2-3. Web questionnaire 
For English, Japanese, & Chinese NSs. 
Showed the non-words in random order. 

2. Method (Sound symbolism in non-words) 

2-2. bipolar adjectives 

18 pairs of adjectives representing E, P, A from the 
factor analyses in Osgood (1964); Di Vesta (1965). 



2-1. Stimuli ① 

• Combination of  
7 Cs and 6 Vs. 

ʊɚ ɪɚ 



2-1. Stimuli ② 

• Non-words extracted by NS of Eng. (n=5), Jpn. (n=5), 
Chn. (n=5) 



2-1. Stimuli ③ 

• Non-words in English, Japanese, & Chinese. 

• As many minimal pairs as possible. 

• Sounds natural as human voice. 



2-2. bipolar adjectives 

• 18 pairs of adjectives Representing E, P, A 



2-3. Web questionnaire ① 

• For English, Japanese, & Chinese NSs. 



2-3. Web questionnaire ② 

• Stimuli arranged in random order 



2-3. Web questionnaire ③ 

Survey period: 
Aug. 2-24, 2014. 



3. Results 

3-2. Reliability analysis 

Cronbach α for Evaluation, Potency, Activity 

3-4. Comparisons among the phoneme groups 
T-test, One-way ANOVA 
       →Multiple comparison (Bonferroni) 

3-1. Valid response 

Responses that took no shorter than 15 min. to 
answer all the questions (n = 322 / 541). 

3-3. Tendency of images of each phoneme 

SD analysis 



3-1. Valid response(n) 
Lang. sex 20- 30- 40- 50- 60- 70- 80- total 

Eng. m 9 23 26 5 0 2 1 66 

  f 16 31 13 5 1 3 0 69 

Jpn. m 13 7 10 6 3 1 0 40 

  f 20 13 17 6 0 0 0 56 

Chn. m 11 17 12 3 2 0 0 45 

  f 21 15 7 2 1 0 0 46 

  total 90 106 85 27 7 6 1 322 

• Duration M = 45min. 12sec. (SD = 66min. 57sec.) 
• The country or areas stayed the longest： 

Eng.- Eng. 76%, Jpn.-Jpn. 93%, Chn.-chn. 90% 



3-2. Reliability analysis 
  Evaluation Potency Activity 

1. biːbiː 0.74  0.60  0.59  
2. fiːfiː 0.69  0.60  0.66  
3. bɪbɪ 0.70  0.64  0.64  
4. fɪfɪ 0.66  0.66  0.59  
5. buːbuː 0.79  0.63  0.62  
6. fuːfuː 0.62  0.56  0.69  
7. bʊbʊ 0.79  0.60  0.67  
8. fʊfʊ 0.70  0.68  0.66  
9. pɪɚpɪɚ 0.69  0.54  0.61  
10. bɪɚbɪɚ 0.70  0.56  0.60  
11. fɪɚfɪɚ 0.72  0.56  0.61  
12. vɪɚvɪɚ 0.72  0.67  0.69  
13. mɪɚmɪɚ 0.60  0.64  0.74  
14. lɪɚlɪɚ 0.71  0.66  0.70  
15. wɪɚwɪɚ 0.70  0.54  0.66  
16. pʊɚpʊɚ 0.73  0.54  0.69  
17. bʊɚbʊɚ 0.77  0.64  0.64  
18. fʊɚfʊɚ 0.69  0.59  0.68  
19. vʊɚvʊɚ 0.75  0.56  0.66  
20. mʊɚmʊɚ 0.68  0.58  0.74  
21. lʊɚlʊɚ 0.72  0.58  0.66  
22. wʊɚwʊɚ 0.72  0.62  0.69  



3-3. Tendency of images of each phoneme 

Evaluation 
Potency 
Activity 
⇒3 scales to measure the images. 
 
Phoneme groups were determined  
according to the tendency. 
⇒Front V. vs. Back V. 

Tense V. vs. Lax V. vs. R-colored V. 
Consonants 

 

17.5                                                                                   21.5  (full mark = 30) 



3-4. Comparisons ① (Front V. vs Back V.) 

Mean scores of the stimuli in each phoneme group (n=322) 

Group Stimuli 
Evaluation Potency Activity 

M sd M sd M sd 

Front V. 1. biːbiː, 2. fiːfiː, 3. bɪbɪ, 4. fɪfɪ,  
9. pɪɚpɪɚ, 10. bɪɚbɪɚ, 11. fɪɚfɪɚ, 12. vɪɚvɪɚ,  
13. mɪɚmɪɚ, 14. lɪɚlɪɚ, 15. wɪɚwɪɚ 

3.39  0.51  3.26  0.52  3.35  0.50  

Back V. 5. buːbuː, 6. fuːfuː, 7. bʊbʊ, 8. fʊfʊ,  
16. pʊɚpʊɚ, 17. bʊɚbʊɚ, 18. fʊɚfʊɚ, 19. vʊɚvʊɚ,  
20. mʊɚmʊɚ, 21. lʊɚlʊɚ, 22. wʊɚwʊɚ 

3.23  0.56  3.29  0.50  3.23  0.53  

Comparison of Front・Back (T-test) 

のイメージ比較 (t検定)   Evaluation Potency Activity 

Front /iː, ɪ, ɪɚ/ - Back /uː, ʊ, ʊɚ/ > ***  < **  > ***  
***p <.001, ** p <.01. 

Front V. > Back V. associated with the following images: 
（Evaluation）good, comfortable, happy, beautiful, soft, & sweet 
（Potency）week, short, small, light, thin, & shallow 
（Activity）fast, young, sturdy, active, noisy, & sharp 



3-4. Comparisons ② (Tense vs Lax vs R-colored) 

Mean scores of the stimuli in each phoneme group (n=322) 

Group Stimuli 
Evaluation Potency Activity 

M sd M sd M sd 

Tense 1. biːbiː, 2. fiːfiː, 5. buːbuː, 6. fuːfuː 3.25  0.58  3.22  0.56  3.26  0.54  
Lax 3. bɪbɪ, 4. fɪfɪ, 7. bʊbʊ, 8. fʊfʊ 3.27  0.58  3.11  0.65  3.39  0.55  
R-color 10. bɪɚbɪɚ, 11. fɪɚfɪɚ, 17. bʊɚbʊɚ, 18. fʊɚfʊɚ 3.29  0.58  3.35  0.52  3.28  0.54  

Comparison of Tense – Lax – R-color (One-way ANOVA + multiple comparison) 

  Evaluation Potency Activity 

Tense /iː, uː/ - Lax /ɪ, ʊ/ n.s. > *** < *** 
Tense/iː, uː/ - R-color /ɪɚ, ʊɚ/ n.s. < *** n.s.  
Lax /ɪ, ʊ/ - R-color /ɪɚ, ʊɚ/ n.s. < *** > *** 

***p <.001。 

（Evaluation）n.s. difference among Tense, Lax & R-color 
（Potency）”strong, long, big, heave, thick, & deep” image: R-color > Tense> Lax 
（Activity）”fast, young, sturdy, active, noisy, & sharp” image: Lax > Tense & R-color 



3-4. Comparisons ③ (Consonants) 

Mean scores of the stimuli in each phoneme group (n=322) 

Group Stimuli 
Evaluation Potency Activity 

M sd M sd M sd 

Vl. Plo. 9. pɪɚpɪɚ, 16. pʊɚpʊɚ 3.37  0.63  3.33  0.55  3.34  0.60  
Vd. Plo. 10. bɪɚbɪɚ, 17. bʊɚbʊɚ 3.16  0.69  3.38  0.57  3.28  0.59  
Vl. Fric. 11. fɪɚfɪɚ, 18. fʊɚfʊɚ 3.43  0.62  3.33  0.56  3.28  0.59  
Vd. Fric. 12. vɪɚvɪɚ, 19. vʊɚvʊɚ 3.20  0.69  3.29  0.60  3.32  0.62  
Nasal 13. mɪɚmɪɚ, 20. mʊɚmʊɚ 3.40  0.60  3.36  0.58  3.19  0.69  
Lateral 14. lɪɚlɪɚ, 21. lʊɚlʊɚ 3.46  0.66  3.35  0.59  3.26  0.63  
Approx. 15. wɪɚwɪɚ, 22. wʊɚwʊɚ 3.34  0.63  3.37  0.56  3.24  0.63  



3-4. Comparisons ③ (Consonants) 

 Consonants Evaluation Potency Activity 

Vl. Plo. /p/ - Vd. Plo. /b/  > ***  n.s. n.s. 
Vl. Plo. /p/ - Vd. Fric. /v/  > ***  n.s. n.s. 
Vl. Fric. /f/ - Vd. Fric. /v/  > ***  n.s. n.s. 
Vl. Fric. /f/ - Vd. Plo. /b/  > ***  n.s. n.s. 
Vd. Plo. /b/- Vd. Fric. /v/ n.s.  > **  n.s. 
Vl. Plo. /p/ - Nasal /m/ n.s. n.s.  > ***  
Vl. Plo. /p/ - Approx. /w/ n.s. n.s.  > * 
Vl. Fric. /f/ - Nasal /m/ n.s. n.s.  > **  
Vl. Fric. /f/ - Approx. /w/  > **  n.s. n.s. 
Vd. Plo. /b/ - Nasal /m/  < ***  n.s. n.s. 
Vd. Plo. /b/ - Lateral /l/  < ***  n.s. n.s. 
Vd. Plo. /b/ - Approx. /w/  < ***  n.s. n.s. 
Vd. Fric. /v/ - Nasal /m/  < ***  n.s.  > **  
Vd. Fric. /v/ - Lateral /l/  < ***  n.s. n.s. 
Vd. Fric. /v/ - Approx. /w/  < ***   < * n.s. 
Lateral /l/ - Approx. /w/  > **  n.s. n.s. 
Vl. Plo. /p/ - Vd. Plo. /b/  > ***  n.s. n.s. 

***p <.001, ** p <.01, * p < .05。 

Results of one-way ANOVA with multiple comparison (Bonferroni) 



3-4. Comparisons ③ (Consonants) 

(Evaluation) 
/p/ ・/f/ > /b/・/v/ 
/m/・/l/・/w / > / b/・/v/ 
“good, pleasant, happy, beautiful, soft, & sweet” images 
(Potency) 
/v/ associated with  
“strong, long, big, heavy, thick & deep” images? 
(Activity) 
/p/ associated with  
“fast, young, sturdy, active, noisy & sharp” images? 
/m/ associated with  
“slow, old, delicate, passive, quiet & dull” images? 



3-4. Comparisons (Overview) 
Evaluation Potency Activity 

good 
pleasant 

happy 
beautiful 

soft 
sweet 

- 
- 
- 
- 
- 
- 

bad 
unpleasant 
sad 
ugly 
rough 
sour 

strong 
long 

big 
heavy 
thick 
deep 

- 
- 
- 
- 
- 
- 

weak 
short 
little 
light 
thin 
shallow 

fast 
young 
sturdy 
active 
noisy 
sharp 

- 
- 
- 
- 
- 
- 

slow 
old 
delicate 
passive 
quiet 
dull 

Vowels                  
Front  >  Back Back >  Front Front >  Back 

      R-color>Tense>Lax Lax >  Tense, R-color 
Consonants         

/p/, /m/ >  /b, v/ /b/, /w/ >
  

/v/ /p/, /f/, /v/ > /m/ > /w/ 

/f/, /l/ > /w/ > /b, v/         



 Evaluation “good, pleasant, happy, beautiful, soft, & sweet”  
 

3-5. Comparison with Nakanishi (2013) 

beautiful  

good  

happy  

pleasant  

soft  

sweet  

①Cheek To Cheek 

bad 

beautiful  

good  

pleasant  

sad 

sweet  

②Someone To Watch Over Me 

Translated & revised from Nakanishi (2013) 



 Potency “strong, long, big, heavy, thick & deep”  
 

3-5. Comparison with Nakanishi (2013) 

deep  

heavy 

long  

②Someone To Watch Over Me 

Translated & revised from Nakanishi (2013) 



Activity “fast, young, sturdy, active, noisy & sharp”  
 

3-5. Comparison with Nakanishi (2013) 

active  

fast  

noisy  

quiet 

slow 

①Cheek To Cheek 

active  

dull 

passive 

quiet 

slow 

②Someone To Watch Over Me 

Translated & revised from Nakanishi (2013) 



In both experiments (non-word & jazz lyrics), 

Front V is likely to be associated with   
“good, pleasant, happy, beautiful, soft, & 
sweet” images 

Back V is likely to be associated with   
“strong, long, big, heavy, thick & deep” 
images 

Front V is likely to be associated with   
“fast, young, sturdy, active, noisy & 
sharp” images 

4. Discussion 



Rummer, Schweppe, Schlegelivilch, & Grice (2014, p. 247) 

The Facial Feedback Hypothesis 

Back Vowel Front Vowel 



.  

Resonances higher lower 

mouth corners retraced brought forward 

expression submission aggression 

Redrawn from van Hooff, 1962. 

smile  

Redrawn from Schenkel, 1947. 

The acoustic origin of the smile 

Ohala (1980) 



• Neuroscience： “(I)n a sense, perhaps we are all closet 
synesthetes.”(Ramachandran & Hubbard, 2003, p. 58) 

• Anatomy ：“Subjects in a positive mood produced more words 
containing /i:/, a vowel involving the same muscle that is used 
in smiling—the zygomaticus major muscle (ZMM). ” Rummer, 
Schweppe, Schlegelivilch, & Grice, 2014, p. 247) 

• Rhetoric (onomatopoeia)：「私たちの言葉が、私たちの身体

的感覚に接地する瞬間を、その地平を、とらえようと挑む研
究者たちの努力」(篠原・宇野, 2013, p. 1) 

• Cognitive semantics：人の身体的な経験に基づく修辞のメカ
ニズム (山梨, 2012, p. 111-8) 

• Acoustics：The Frequency Code Hypothesis (Ohala, 1980) 

• Phonetics：円唇- 非円唇 (Nielsen & Rendall, 2011) 

4-1. Other ways to explain the phenomena 



• Development of artificial intelligence   

• Marketing 

• Research into the origin of the speech 

• Implication to language education： 
– Imai, M., Kita, S., Nagumo, M., & Okada, H. (2008). Sound 

symbolism facilitates early verb learning. Cognition, 109(1), 
54-65. 

– Pronunciation teaching: choosing words that are “good, 
comfortable, happy” for practicing front vowels, and “bad, 
uncomfortable, & sad” for practicing back vowels. 
(subliminal effect?) 

– Showing the IPA chart in color to represent images (cf. 
Caleb Gattegno’s sound-color chart) 

4-2. Theory into practice 



5. Limitations and further studies 

5-1. Variation in the stimuli 

 Images of other phonemes 

 Images of the sounds in real world (rather than non-words)  

5-2. Variation in the adjective pairs 

 Scales rather than the 18 pairs of adjectives 

Connotations of the adjectives in each language 

5-3. Variation in respondents 

Any influence of their native language? 

Any difference among regions? 

Any gender / age differences? 
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