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Objectives: This study aims to specify the scoring criteria for the animal fluency task (AFT)
and establish Korean-adjusted animal clustering criteria. Additionally, we aim to develop
an automated analysis approach for the AFT and make this tool accessible for practical use
following validation. To validate this approach, we seek to identify the relationship be-
tween automated and manual analysis methods and examine the differences in correct re-
sponses, switchings, and mean cluster size between younger and older adults. Methods:
275 healthy younger adults and 374 healthy older adults participated in the study. The AFT
was conducted within a 1-minute time window, and data were analyzed for the number of
correct responses, switchings, and mean cluster size. The study proposed five sub-criteria
for scoring correct responses and specified animal clustering criteria into two upper-level
and 14 lower-level categories. Additionally, a comprehensive list of animal examples corre-
sponding to each criterion. Manual analysis was conducted by 14 graduate students, and
the automated analysis is publicly available on GitHub. Results: The findings revealed sig-
nificant positive correlations between automated and manual analyses for correct re-
sponses, switchings, and mean cluster size. Younger adults also produced more correct re-
sponses, exhibited more switching behaviors, and had larger mean cluster sizes than older
adults. Conclusion: This study establishes integrated scoring and clustering standards for
the objective analysis of Korean participants’ performance on the AFT. Furthermore, by
providing an automated analysis approach, we contribute to the development of practical
resource use in both clinical settings and research areas.
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Table 1. Demographic information of participant

Group Age (yr) Education (yr) (Maie:rl]:i?rr]ale)
Young (N=275) 25.68 (4.58) 14.99(1.88) 87:188
0Old (N=374) 70.07 (8.04) 11.16(4.90) 120:254

Values are presented as mean (SD).
SD=Standard deviation.

% 9= 18-394 |01, Fat A2 25.684 0Tk il 50| A
P1i= 60-90A] 0], ot A2 70.0740|ck ATE7 |- vhak 2
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tensen, Multhaup, Nordstrom, & Voss, 1991)f] 273} off &1
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]85 A AKSeoul Verbal Learning Test, SVLT) =84 A] &5 2wl
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Table 2. Scoring criteria of animal fluency task

B2 44 A AES B4 ALE 4% - 2ol o

Number Subcriteria Definition of subcriteria Examples
1 Repetition Repetitions of words are excluded from the count of correct responses Tiger (1), Rabbit (1), Tiger (0), Tiger (0)
2 Non-animal Responses that do not correspond to the names of existing animals were not Tiger (1), Computer (0), Dragon (0)
considered correct responses
3 Subcategory Subcategory labels are excluded from the count of correct responses when Bird (0), Goose (1), Sparrow (1)
specific examples from those subcategories are also provided
4 Synonyms If multiple words represent the identical animal, only one form will be counted Bum (&) (0), Ho-rang-i (&f0l) (1)=Tiger
as a correct response.
5 Adult-offspring If the same animal is represented in both its adult and offspring forms, only the Frog (1), Tadpole (0)

adult form will be considered a correct response

Examples are presented in either correct (1) or incorrect (0) form.
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Figure 1. Animal clustering criteria and representative animals of each cluster.
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The representative animals are presented from left to right in the order of the most frequently produced animals by the participants.

400  https://www.e-csd.org

https://doi.org/10.12963/csd.250095



COMMUNICATION SCIENCES & DISORDERS

T F2 )2 QST A4 87 9 8] 519 2ol
ot <A1 ol ka3t ek
A4 34 W Bz
se

RS B Kool Aol HHwA) ghord, ) Ao A
A5 GHe 522 A5tk 2 A RE Bl AAsH
237] whEo] %2 o] 7hofut 2 4= Gl B2 onlale, 7,
g7, B 718, 2 i So) sl
22

B &2 B Lol e A BB Aofsieh iohrle) e}
ol B 431 84 mEo|A ATHHE 5L FRACR BFS
ick
OMES=E

ORI BS TH0] 4 9 So| AAJ31RIA clglol i} 750l
202 727 g 5B Aofsigon), meh, 71, U, ol
A ol ATtk
7=

THEL ARG 7I20R 4G BH 0 BE0] tafo] HAL,
A 93 LESTe] dBo 2 oo thate] Bl B 4
o

> T

£ 514, 2 2 ol et

B2 444 A A58 B4 AAE 4% - S0 o

ERERES LR

s ‘%735101, olE

F H49] 342 Python 3.100 2 41315} 2.
A}sto] AAsHITE AHk-s fJelir= &
=5 A glofel7} Hasit. of IofA F 64979
WA AIERE T2 Tl F S5 g AlQlR 389719 s= =
5o ARESE O, I B 29 AZAL AR S 24]4F 290] 5
=55 5ok A 719 “A-shelof, Fofet, "“Xﬂ A7Vl ==
e = WAE Al BHE v = S5 wE VA A
HE vz, 2 AtoflA AAIRE 571¢] AHt-g- inq 71l HJr
2t o dAke] AAE e Afgo] Rk A AFERE 5
S5 dsh, T 279§ 2 4 Qi ﬁ‘ﬂﬂﬂé
A ket 55 TholE 247 T(gHES), ‘0'(eRkH) ez 4

25+ AJ5- A% A1 (Scoring results for each animal response)©]

(O R = | [e)
S EAS

Figure 20]] T4
_‘Ei

=X

TE

], 5 HA= td=Re] 25 AR5 4=(The number of correct re-
geiss sponses)© |t} ARG A5 4] A 5 2= Github (https:/github.
W52 Al glEo] Aol Ae|do 2 obihs com/NableHeaRo/Animal-Fluency_correct-response-analysisS 5
E5E2 Aoeldom, FYolx], ko), IS A 55 EFIT] 3 gFolst 2= gl om, 2192/ tpo-2 & Wl 3-8 7} 3]
Participants’ Correct Response .
Responses Analyzer SconvgResilis
1) Scoring results for
Required Data for L each animal response
Scoring Process A 2)  The number of
correct responses
1. List of animals
(N=389) 1. Repetition
2. Non-animal
2. List of relationships 3. Subcategory
between animals 4. Synonyms
Subcategory 5. Adult-offspring
Synonyms
Adult-offspring

Figure 2. Flow chart of the automated

https://doi.org/10.12963/csd.250095

correct response analyzer.

https://www.e-csd.org 401


https://github.com/NableHeaRo/Animal-Fluency_correct-response-analysis
https://github.com/NableHeaRo/Animal-Fluency_correct-response-analysis

COMMUNICATION SCIENCES & DISORDERS

Yae Rin Yoo, etal. « Automated Analysis Approach in the Animal Fluency Task

Participants’ o 3 :
Responses Assigning Cluster ID Clustering Analyzer Scoring Results
Include incorrect responses> Representing each 1) The number of clusters
Animal to The number of Clusters Calculator > 2) The number of switchings
(Cluster 1, Cluster 2) 3) The total size of clusters
! — 4) Mean cluster size
ClliSter T = Habiane Usa The number of Switchings Calculator >
Cluster 2 = Zoological Type The number of switchings =
The total number of clusters - 1

The total size of Clusters Calculator >

Mean Cluster Size Calculator >

Mean Cluster Size =
The total size of Clusters / The total
number of clusters

Figure 3. Flow chart of the automated clustering analyzer.

Y AE 24

Y ALE 24 4 Figure 30 EA3E}0] AAIBIEO0, 5
2 ool Atk 27 BAL Thes] tARe] B 5 A
3} myto] op, TS o] A SAUSHAEA 1 B 23S o

2 AARH, ofof 2xh5- AA] gigA

o] tho] Ab& THAof| ZEE| o] Q7] ol A o] thato &2 oA
Ak hehA] 2 AT HIE Troyer S(1997)0] w2} LE 77 2

Ao = tjalrte] oBke-S E3kslnh WA 7] HE Hoj(As-
signing cluster ID) 2} of| A= 2 A Lo A AABE 23] &

S o 7 AR} AFESE 2 B2 S R uledch
NG Fol ‘o] 2, HA 3 AN B 50
of &alar, et 27 7|20 8= Q7@ otk b ‘w
A 58 2P0 AFUTE Y 24 3 (clustering ana-

B2R71E

o7 9 8%

lyzer)2- Troyer 5-(1997)Z} Troyer (2000) S 3al5}5iom, 5 £
4 ATE B F URS BY ANE B R AR
3 A7), Bt ] A7) E =S5 AT ARESE Tl
QAT o7k A= FUT FE Aol SRITHY, o5 s
o S OB T A e WA AFESE Tl 419
T Mleolth ‘Hgh = o] 2 7H Zgho] LEhd Slo]H,
T A ol Al 15 W ghol vk 3] A71i= 7 ehol FAJoll &3t

o1l 128 ol 27 2
7 A719] F5o]tH(Troyer, 2000). TEA|2fS.
%27 2715 22 AR e glolck 24
2 Python 3.100.2 F&3}gon, 2HE B Alo] I @
= Github (https://github.com/NableHeaRo/Animal-Fluency_

Mo o

oot

W b
°

I'ﬂ-l
o
N

i
N
U= T ST )

016
Shs
Bz

.

M ox ol
o

l

53 SRale 5 gl Pk 2 AHs Sl

Figure 42 A7) 113 hA}e] 58 4 AAHT) et

cluster-analysis) &

402  https://www.e-csd.org

Number Animal Cluster ID Detail of the cluster ID
1 cow (&) @, 4) Livestock, Mammal
2 pig (=HXl) (4, 4) Livestock, Mammal
C 3 elephant (37]2]) 1, 4) Zoo, Mammal
4 giraffe (7I2!) (1,4) Zoo, Mammal
C 5 deer (A&) (3,4) Wild, Mammal
6 water deer (Z2L]) (3,4) Wild, Mammal
7 badger (242]) (3, 4) Wild, Mammal
8 boar (UE{X]) (3,4) Wild, Mammal
C 9 pheasant (&) (3,2) Wild, Bird
10 hawk (TH) 3,2 Wild, Bird
1 owl (Z#]0]) 3,2) Wild, Bird
C 12 turtle (720]) 2 3) Water, Reptile/Amphibian
13 terrapin (Xt2}) (2,3) Water, Reptile/Amphibian

Figure 4. Example of analyzing the number of switchings and the mean clus-
ter size.
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