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Accuracy and Response Time in Elementary School Students’
Emotion Symbol Recognition Task Based on External Design Elements
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Purpose : AAC emotion symbols include external design elements such as tears, steam, and
exclamation marks to enhance iconicity, yet no study has experimentally examined whether
these elements contribute to emotion recognition. This study investigated the effect of
external element removal on recognition accuracy and response time in school-aged children.
Methods: Twenty-eight elementary school students (grades 4~6) participated. Fourteen
emotion symbols with external elements were selected from four symbol sets (PCS, KAAC,
My AAC, Kidsvoice) representing five emotions (sad, angry, surprised, fearful, happy).
Original symbols and modified symbols with external elements removed were presented, and
accuracy, response time, and error patterns were compared using paired rtests.

Results: Overall accuracy was significantly higher for original than modified symbols. By
emotion, accuracy significantly decreased only for ‘sad” across all four symbol sets after tear
removal, with no significant changes for other emotions. Response time significantly
increased only for ‘sad and ‘fearful’. Error analysis revealed that participants most frequently
selected ‘bored” when tears were removed from ‘sad’ symbols, indicating confusion within the
same unpleasant valence dimension.

Conclusions : External elements differentially affected emotion recognition depending on
emotion type. Tears functioned as a critical category-specifying cue for ‘sad,” where facial
expression discriminability is inherently low, while emotions with high facial discriminability
such as ‘angry maintained accuracy regardless of external element removal. These findings
suggest that external elements should be strategically placed for emotions with low facial
discriminability, using culturally agreed-upon visual metaphors to enhance iconicity in AAC
emotion symbol design.

Keywords : Augmentative and alternative communication, symbol, emotion, accuracy, response
time
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BHA| A AS(augmentative and alternative communication:
AAQIA IS e AP e

2 ARASAAC HETH 1525718 oz E=yrel HiEgEE
agron A& 243 A3 247 olRldss FHU fosAl HolA|
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2 A7 71ERAY ddo] SRR SddEde
Ekman(1972)9] @l w2t 258 4~681d ofsZ Wi
oF stk A7 o Zrh (DREEC] gsf Qo] ¥
A, AA7Fsol BAE B gt EaEgla 48
- ¥4 of38 ZHAKReceptive Expressive Vocabulary Test:
REVT, Kim et al., 2009) 2%} 4§ oI5| $Fo] -15D ool
o, 3% 9 ZEEAN=E 8ok gon 60cm Az 2Y
Eo| AXE AL & & e AEE 7T 9, @AEF
ARGE AAC Aol AssiA] 92 ofgem AAsigith €19 7]
T2 5 UEoks 28%(d 89, o 209 T AR AF
stoih. AAE oA ARE Table 13} 2tk

Table 1. Participants’ information

CA REVT-r

Grade 1 (Male:Female) M (SD) M (D)

4 9 (3:6) 118.55 ( 3.04) 122.55 (14.08)
5 9 27) 130.66 ( 4.44) 130.33 (14.22)
6 10 3:7) 141.11 ( 3.28) 146.50 (14.55)

Note. CA=chronological age; REVT-r=Receptive & Expressive
Vocabulary Test-receptive (Kim et al., 2009).
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B A3oA= PCS(Mayer-Johnson), 3% AAC(Park et

al., 2016), 49 AACINC cultural foundation), 7|ZEo]A
(UBQY 4/ HHAEE AMESIlth. PCSe ml=ollA s
BHeE RS Ul Aol = d==v FAE0 A
on, F=F AACS Y9 AACE oA AidE AdAHeE
A E= A4lo] ZFE/] Qle Ho] EAoth 7|RHO|A
T Fold e AR ok ZSHHQl HARIe] EAF
o[t}

Z JANESA Ekman(1972)0] AAGE 71EFA F &8,
L lé-%} FoZ, 7189 5714 Al digein, 4= 4
Gz =4 94 ) 2 A4 ZF o] Ml 9F 947t

%}5401 U T AAE EHgdez AHSYLE o)A
QJE 94 Fkman¥t Friesen(1976)2] FACSOIA Aeolst
= &5 2490l sfgekA Y= FHE ARl 8AE 9Jv|st
o, FEEIT), AYEHT), 3ot E2MdEE), ¥
Hat H(FEh, ZO®Eoh) Fo] olo et BE AEA
Eo 571R] o] FEo=m EASHA= ¥or=, 7k A
EojA QF QA4S I TS EAWICE sl F
A EAUY S AFsiginh. 1 A3 3= AACE 57
A A% HFo| R g4t :gtEo] gQlo] 577F AAEIe
™, PCS, U9 AAC, 7|2KHolA= 717t 37117} A= Qi

A‘]ZJQ 147H A]—Z]O _r14 X -?—_E(Q]_'_ QA ;lto]-) hui] _I_Jé ;'c:)‘_
@5 94 AA) F 7K wEoE ARt 8 & AL
ZEMAdobe Photoshop)& AREslo] 9 @45 Al ”’Zﬂ
H RES 6 ’\_H_F—._ R AR 8 & APok=
G =4, o D A 3EES Z R :’-EHE o
Aefar <7 3-1-‘?_} A, < 3—1-4 71 Qe WA=
FFe PR AFT & d=F: SIStk A" AR
Appendix 19 AAJSIATY.
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de =R g2 A A oM RAHY, SEoi, A
o, 7—4.79;0}3} SE "G(filler FFLZ Frkol] 4 A,
8 3 A 44 20009 A=FeE skt g PES
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oHe ALttt A+ Table 29+ 2tk

2) MY R EY =7

Y 3 e EEHX(qualtrics) A2 o83t Al
Stttk B @Ee 2O A4 SRR shid, 7R
o, &I, s ol Ak, FHEd, A%sid, &
sttt FAT Y ol #EE FIRl F 1170 352 A
ot} 7+ gjEOo FEYAQ WY 715G ARgsio] u Bahu}
o FARR AXGeEN FE A bR S aTE HiA
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S, diAES A a3 Al oRIEHAS 2ESINeH,
SHAIZR Tobii Pro Lab ZEI5HE AMESt] gRloqict.

Table 2. List of emotion symbols

Symbol Target emotions Filler emotions
Angry .
PCS Sad Excited
) Worried
Surprised
Angry
Sad
KAAC Surprised
Fearful
Happy
Angry
wwe S Sl
Fearful
. ) Angry Scared
Kidsvoice Sad .
, Worried
Surprised

Note. PCS=picture communication symbols; KAAC=Korean
augmentative and alternative communication symbols.
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370l Sl AXE AEE Rt WY EE St
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R 94 {F mE Aol FFAY Aol AFS
7] St 2+ AJEE YSHE AR AT AA

Ao 2 SEARNY He HuE AoME YsRE ~a%
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Table 3. Recognition accuracy by symbols (A=28)

. Original Modified

Emotion  Symbol ) ) t
PCS 89 14 9.00"
KAAC 89 29 6.46"

Sad
My AAC 89 43 3.86
Kidsvoice 100 29 8.22"
PCS 86 75 1.80
KAAC 93 93 0.00

Angry
MY AAC 86 71 1.44
Kidsvoice 96 96 0.00
PCS 50 36 1.16

Surprised  KAAC 89 82 0.70
Kidsvoice 82 93 -1.36
KAAC 57 61 -0.33

Fearful
My AAC 71 68 0.27

Happy KAAC 93 79 1.44

Note. PCS=picture communication symbols; KAAC=Korean
augmentative  and  alternative ~ communication  symbols;
Original=symbols with external elements; Modified=symbols wth
external elements removed.

“p(.01, T pC.001

‘sucy Aolde A ANE mRoA 9 aNEE
AA & Beert fofoA shsiglct. o a4 AlA A$ PCS
7b 89%eIA 14%2 7F TA AASIIo™(6)=9.00, p{.001),
FIZHOIAL 100%IA  29%F(1)=8.22,  pK.001), F=FH
AACE 89%OlM  29%=(1)=6.46, pX.001), Ue] AACE= 89%
oA 43%=(1)=3.86, p(01) AekAl sHESIGIE ZF A
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7F UERA] o9ith PCSOlA 86%cld 75%= AAsIdou &
Saoll  ol2A FoRlom(a)71.80,  pm083), T
AACO3%)9F 71ZEOINO% M= 4 A Aewrt 5L
) SAEUK1=0.00, p=1.00). U] AACOIME  86%llA
T1%2 FHAsi ot fol5kA] kK an=1.44, p=.161).

Sty AME felgt Ko7t YeRtA] it PCS &
e 8 AG%T Y FGR6% EF FEEel 50% ol
Z o gaot Beh Q4] XA o ARl AoE yet
wrh =Y AACOME felst Hshh glolon, 7]REo|Ad
Ae 54 39397 $4 HABWETH 0388 =S AFS B
Fort BAKCR [ook] dSitHun=-136, p=.184). FH
troldE 323 AACY U9 AAC EF 44 A% Ao} {9
ofA] ogfom, 4 % wE FgEo] AUFes Yo of
940} R Ql4]9] of#go] EAl: AoE Yepith E
FEEE AAQNE £ A 93%E =2 HFEE HJou
4 A% Aol RololA] ASttHun=1.44, p=.161).

ER BE ANES] AEws Fl6lo] 4 HE Ao
S SRR HHoR wwet Ay EIrfolATh folst Ao

7b veRom(ap=13.427, K05, BTF, mEREF, FE

TEfolas £ HAFE A= APt |oeiA] gskeH
Figure 10 AASIACY.
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" p<.001

Figure 1. Accuracy by emotion and condition (%)
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£2 £02 Table 49 AAISIAT

ey oA R 94= FE(PCS, =E AAC, 7
olA) 9 FEH H(H AACQ)] EFEo] SlleH ol
AAT 8 & 209 ogZ EA% A3, 4 AIAE =
FolA HeREE AT E 7P WIMsH] AMEsi: Ao
E UEth PCS &It A 4 F o'’ 5 2099
ATt & MEstglon], g AAC, WO AAC, 7]RHO|
2oME FURE ol TEEQIL. Bty AAolAe AH
(PCS, F=F AAC, 7|RHo|A) 9 A®I} wR] JIHU
AAQ)7F 97 848 EFPEo] Qo ol AATL &4 F

Lﬁ

o BF w2 FHA=E FASINCH &40 oH2 FES
o, 9w eow uERT. EEi AdAdAe A®
(PCS, =¥ AAOSH =2AIF|ZHolA)0] ofF g4 X
gEof Sdglen, 4 A QHo] F2 FuFHAY W, o]
g AAT 4 Fole EEsH U P NNe edos u
B 4 A% oF fF0] Wolshs Yol dEEH. T
Aot Aolde EdE@=EE AAOT H(el AACK] 9F
842 FHEO Qe ol AAYR #4 Fo: 4 A
o AP AEES 2IonEE A ST% 8 T 601%),
g AT BF 7P WERh o] Any ol AFE U

Table 4. Error response patterns by symbol condition

Target Symbol Original (n) Modified ()
Fearful (1), Bored (20),
PCS Worried (1), Worried (3),
Scared (1) Disgusted (1)
Bored (9),
Worried (2), Worried (4),
4 KAAC Fearful (1) Fearful (3),
Sa Angry ()
Scared (2), Bored (15),
My AAC Surprised (1) Happy (1)
Bored (10),
Kidsvoice Worried (8),
Fearful (2)
PCS Excited (3), Excited (4),
Disgusted (1) Disgusted (3)
KAAC Excited (1), Scared (1),

Disgusted (1)
Disgusted (5),
Excited (3)
Disgusted(1)

Interested (7),
Excited (6),
Fearful (5)

Angry Disgusted (1)
Excited (2),
Disgusted (2)
Excited (1)
Interested (11),

PCS Excited (2),
Fearful (1)

MY AAC

Kidsvoice

Surprised  KAAC Interested (3) Excited (5)
Excited (2),
Kidsvoice Scared (2), IS-Iaprzé’ ((i))
Interested (1) ca
Scared (10), Scared (8),

KAAC Worried (1), Worried (2),

Fearful Disgusted (1) Disgusted (1)
Scared (7),
My AAC Scared (8) Worried (2)
Excited (4),
Happy KAAC E}l{teirtizteg)(l), Interested (1),
¢ Bored (1)
Note. PCS=picture communication symbols; KAAC=Korean

augmentative  and  alternative ~ communication  symbols;
Original=symbols with external elements; Modified=symbols wth
external elements removed.
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(17=-1.666, p.05). Z+ "FYEa o5 94
ARS SHE 7407 H|W3t A= Table

oty AAolde PCS(q=-3.04, p(ODSE  7]RHOIA
(t=-4.43, p<001)°ﬂ/‘1 oF a4 AA & AR {efst
A 7165t B3] PCS &ntfolie Fgwel SHAKIOl &
Ugt ko wglslo], R 84 AA A] AT} sitebHA
BAl SHARKE F7kke ol WEESIY T=E AACOIA
T & % SHARP] ZojRls Aol Usoy Reigdd
olgx] FlAoM(ay=-1.99, p=.056), WO AACOME FY
g W] s uEptou Rkl AttHaw=-0.47,
=.661).

Table 5. Response time by symbols (A=28)

. Original Modified
Emotion  Symbol W (SD) M (SD) t
PCS 7.23 (3.68) 11.28 (5.42) -3.04"
q KAAC 7.01 (4.70) 8.82 (4.06) -1.99
Sa
My AAC 7.61 (5.56) 8.18 (4.05) -0.47
Kidsvoice 5.68 (2.87) 9.17 (3.70) -4.43™
PCS 7.65 (5.54) 7.58 (3.53) 0.08
KAAC 6.51 (3.04) 7.26 3.2  -0.95
Angry
MY AAC 7.23 (2.78) 832 (433  -1.07
Kidsvoice 8.13 (5.59) 8.32 (4.61) -0.19
PCS 9.03 (5.10) 7.84 (3.04) 1.15
Surprised  KAAC 6.92 (3.48) 7.26 (4.18) -0.38
Kidsvoice  7.32 (3.48) 6.93 (2.44) 0.49
KAAC 8.13 3.77) 10.58 (4.94)  -2.94"
Fearful
My AAC 7.47 (3.30) 817 3.07)  -0.92
Happy KAAC 10.18 (12.87) 8.66 (4.07) 0.58
Total 7.59 (3.09) 8.45 (1.77) -1.666
Note. PCS=picture communication symbols; KAAC=Korean
augmentative  and  alternative = communication  symbols;

Original=symbols with external elements; Modified=symbols wth
external elements removed.
“p<.01, T pK.001
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Figure 2. Response time by emotion and condition (second)
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Appendix 1. Original and modified emotions symbols
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