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Objectives: The purpose of the study was to examine if persons with aphasia (PWA) can
use word-level information as a sentence production strategy. Specifically, we examined
the effect of lexical priming on the production of passive sentences, using an eye tracking-
while-speaking paradigm. Methods: Twelve PWA and twelve healthy adults (HA) described
transitive action pictures in sentences following lexical (agent or theme) primes. The prim-
ing effect was calculated using both off-line (syntactic production) and real-time (eye fixa-
tions) measures. Off-line priming effects were analyzed in terms of prime type (agent vs.
theme) and word order canonicity, and the on-line analyses were conducted by the prime
type and five speech regions. Results: 1) PWA did not show a significant difference from
the HA group in the production of passive sentences under the theme prime condition.
The proportion of passives was significantly higher in the theme prime condition com-

pared to the agent prime condition and in canonical word order versus non-canonical
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word order. 2) PWA showed reduced eye fixations to the theme character compared to HA
and showed evenly distributed fixations to both agent and theme characters. PWA did not
show reliable differences in five speech regions. Conclusion: In off-line passive production,
PWA showed preserved lexical priming effects; however, they did not show a significant
prime effect on eye fixations. These findings suggest that PWA have relatively intact ability
to use word-level cues on syntactic production during off-line sentence production.
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tracking
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D Age/Sex  Education (yr) YPO quotient (AQ) Fluency ~ Comprehension  Repetition Naming Type

1 70/F 12 27 57.6 2 8.8 52 78 Broca (moderate)

2 34/M 16 7 58.1 4 755 38 77 Broca (moderate)

3 69/M 9 23 68.5 4 715 8.2 6.9 Transcortical motor (moderate)
4 72/M 6 27 916 10 9 94 94 Anomic (mild)

5 48/M 14 12 875 9 775 84 8.6 Anomic (mild)

6 52/M 12 8 826 8 8.6 8 8.7 Anomic (mild)

7 57/M 16 10 758 6 84 74 8.1 Anomic (mild-moderate)

8 50/M 12 10 84.4 8 85 6.2 95 Conduction (mild)

9 45/M 12 10 77 8 8.57 54 8.6 Conduction (mild-moderate)
10 57/F 12 7 80.4 8 6.2 9 9 Transcortical sensory (mild-moderate)
11 53/M 12 13 932 9 92 94 95 Anomic (mild)

12 53/M 6 10 934 9 88 95 92 Anomic (mild)

YPO=Years of Post Onset; PK-WAB-R= Paradise Korean-Western Aphasia Battery-Revised (Kim & Na 2012).
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Table 2. Demographic information of participants
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o7} 5AIZ 0 & {rolaA] ¢k3trh(Table 2). Age (yr) 071 986
Mean (SD) 54.92 (12.65) 55(11.08)
Range 28-74 34-72
A= Education () 1019 319
SMI (Senso Motoric Instrument, Germany) A|415=%]7|(Eye- Mean (SD) 12.83(2.76) 11.57(3.23)
tracker) RED (Remote Eye-tracking Device) & AF-8-5}-0] tjAFA2] Range 6-16 6-16
Moca Chimtay Kangaci
(Hat) (Bed) (Dog)
Mwulta Mwullita
(Bite) (is bitten)
| Two filler words | Prime word | | Sentence production
— —
+ The words used in the picture stimuli h . T b
were excluded from the filler words The aggnt or Wo verbs
theme is shown concerning the
+  Four words from four each semantic as the prime picture are shown
categories (natural object, vegetable, word of following as both active
transportation, clothing, furniture, picture stimulus and passive
electrical good) were selected

Figure 1. An example of sentence production stimuli of lexical priming task.
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-‘-
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Mwulta Mwullita
(Bite) (is bitten)

Figure 2. An example of the agent priming condition.
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Figure 3. An example of the theme priming condition.
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71e o= HlolHE =510 70% n|vte] 4152 Hol= tlo]H
= Aol A A LJsteick 21 At F 672719 trial 5 2R3 158
=} 70% 1]TES] FAE-S Hel 6513 A 22t 66.82%2] A4

GloJE7F ARSI AT

1

o

SAXE|

A oL} = IBM SPSS statistics version 27.05 -3l =A| 54
SEoIck Ak 7k o] A3} 2| A w5 2 A HIES Eelst
7] Sl AetdolE 2k A A)) x A3 7R @ 9IAE B X

&= AP FA, v 4) o] AL SR AR A (three-way
mixed ANOVA)E AAJEFGITE A5k 7t 33ke] 55 9 a3t 41k
H o g (theme AOD Thet AL HIES E2161]
flsto] Heh(Hols 2k B4 Q) X At F-FEI9IAL i) X
345} 517H400 ms, 800 ms, NP1, NP2, End)2] A1) &gH AR 4]
(three-way mixed ANOVA)-Z AAJS}AT)
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Table 3. Descriptive statistics of passives proportions for priming type and
word order canonicity between groups

G o Canonical Non-canonical
roup Priming type M <D M n
PWA (N=12) Agent 12 20 .02 .06
Theme 23 19 03 10

Mean A7 01 02 02

HA (N=12) Agent .08 .08 .00 .00
Theme 23 23 .00 .00

Mean 16 10 .00 .00

PWA = persons with aphasia; HA= healthy adults.

Table 4. ANOVA results of passives proportion for priming type and word or-
der canonicity between groups

Sumof Degreeof Mean

Distributed source square freedom  square p

Between factor
G 008 1 .008 539 A7
Error 337 22 015

Within factor
Type 105 1 105 5493 029
TypexG .002 1 002 092 765
Canonicity .566 1 566 30.726"** <.001
Canonicityx G .000 1 .000 025 876
Type x Canonicity 091 1 091 4.382¢ 048
TypexCanonicityxG ~ .004 1 004 200 659
Error 455 22 021

G=group; Type=priming type; Canonicity=word order canonicity.
*p<.05, ***p<.001.
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Aol BA}e) of3] s A + 247 9

A Z FSHATH(Fu, 2 =30.726, p<.001). 5, HAF 4] of
A+Z H]&0|(M=.156, SE=.025) H] & 2] 0j<=HT}M=.011,SE
008) F-oJaHA| -2 20 & YEhTh

00 2, A3t 53 9 ol Mol w2 ol s Agol
OJBFATHFy 20 = 4.382, p < .05). A+ A3} 2 710) A1) o1& APA
2t ulE 2 AR &0 Ato|7) iRt K3} 2710 Akt §-2]
S| 2 A0 & el A A ool A o A3t A Bl £
A vl go] B9 K3t A K} o)A w9k ofAlo] vl
G ot HPH ofzoll A o & M3k 27 7k ko o7 |3k

Aot} s} -3 7 oA at-g-o] FAA 02 F-oJ5H4] A%k
THFo.2)=.092, p>.05). T} ol 2194 7F o)A 528 3
A O T F-OJ5HA] G ATh(Fu.20 =025, p>.05). 73t 43 L o
& Aol w2 ek 7 AR E Ao BAIH O R §-2o5HA]
AITHEF(. 2= 200, p>.05). It 7+ H5}o] 53 L o= e
w2 15 5 AR vl g0 gl SAREA] ATH= Table 40]] AJA]

M

(three-way mixed ANOVA)2 AA|5}%icE
ek 7 9510l 53 W W} o] 12 o mAedele] ot

AlA1317 vlgof| i3t 714 57|+ Table 5, Figure 5, Figure 63} 7

ok i el g oll ek Ak 7 a7t $AIA o2 fols)

® Canonical
| ™ Non-canonical

0.25 |
02

0.15 |

Passives proportion (%)

0.05 -

0 T I
Agent Theme Agent Theme
PWA HA

Figure 4. Passives proportions for priming type and word order canonicity be-

tween groups (error bar is based on standard error).

PWA = persons with aphasia; HA=healthy adults.
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Table 5. Descriptive statistics of theme AQI fixation ratio for priming type and

speech regions between groups

Priming Speech PWA HA
type region M D M D
Agent 1 51 46 49 28
2 47 45 45 26
3 43 45 49 15
4 A1 40 56 27
5 13 31 30 30
Theme 1 33 42 159 28
2 28 39 56 26
3 49 46 51 15
4 .26 189 44 27
5 .38 48 62 34

PWA =persons with aphasia; HA= healthy adults; 1=onset-400 ms; 2=400 ms-800

ms; 3=800 ms-NP1; 4=NP1-NP2; 5=NP2-End.

Table 6. ANOVA results of theme AQI fixation ratio for priming type and
speech regions between groups

Distributed Sumof  Degree of Mean I3 7
source square freedom square

Between factor
G 941 1 941 8.779**  .007
Error 2.359 22 107

Within factor
Type 007 1 007 028 868
TypexG 161 1 161 660 425
Error D897 22 243
SR A4 4 110 2.898* 026
SRxG 208 4 052 1.368 252
Error 3.350 88 038
Typex SR 1.322 4 330 1.829 130
TypexSRxG 195 4 049 270 897
Error 15.901 88 181

G=group; Type=priming type; SR=speech regions.
*p<.05, **p<.01.

CH(Fu,22=8.779, p<.01). , A} AJQlo](M= 0.49, SE=0.03) Ao}
S SHapof| Hlstol(M=0.37, SE=0.03) T AF Aol frolsHA
2 AN vl HIT

o} 7k gt FAENTE FAXCE FATFATH (Fusy =
2.898, p <.05). ©]]| t3}o] Bonferroni AR A}t 124
T}, Appendix 42] heat map®] A A% v}2} 0], Onset-400 ms <+
743} 400 ms-800 ms -7k, 800 ms-NP1 =27}, NP1-NP2 -7} 7+ &
gk 2Fo|7F §1%. 21 (p>.05), Onset-400 ms -1} NP2-End
7 7F 9013k 2ol 7} LFeERdTH(p < .05). 3 NP2-End 71} 400
ms-800 ms -7+ 7t rof3t 2to] 7} QI em(p <.01). o]ef 47t

294  https://www.e-csd.org
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onset-400 ms 400 ms-800 ms 800 ms-NP1  NP1-NP2 NP1-end

Speech regions

Figure 5. Passives proportions for priming type and speech regions of PWA
(error bar is based on standard error).
PWA = persons with aphasia.

1 HA

— Agent
09
0.8

0.7

06 | [
05 }<
04

03
02

= Theme

Fixation ratio (%)

onset-400 ms 400 ms-800 ms 800 ms-NP1  NP1-NP2 NP1-end

Speech regions

Figure 6. Passives proportions for priming type and speech regions of HA (er-
ror bar is based on standard error).
HA=healthy adults.

el A= ol 2Fol 7k ehdA] ¢k ktk(p>.05).

Wk, dsto] gl gt =Rt FAX SR ofshA] eksk
CH(Fa,20 =028, p>.05). F13}o] 431t Fho]] gt o2} 22k8-
o] FAACZ FOSHA] LU (Fu, 20 =660, p>.05), T2} 171
I} ek Tt o3P B ARGo] BAXCE FOSHA] T (Fusy =
1.368, p>.05) (Appendix 4 11). F3}o] 3} 2} 17ko]| k&
o| A S 2 ESF FAH O 2 oA A TH(Fuss =1.829,
p>.05). HEAEC =2 oL -8, Who} 7k 9l ek 7F A e AR
o] FAH &2 FOJ5IA] AU THFusy =270, p>.05). FF 7+ 33}
o 7% B U3} b whE o Tl AKX Hlgof| thet

BAHEA] AT Table 60] AIXI5} 9, Ak 7 AHso] 43 W %
S} P SY9)AL oA Tl ol gt Al HlE-2 Appen-
dix 337} Zth
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SASIEY B9 A0SR $56 A8 T gL

== 01 H 7l‘ﬂH(word-dr1ven) ”E‘Xo]' J% Ak AHEEE A2
e 4= ek AN == Trofol] tigt A1 A5 7 Yofdk
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S
o AP SHol A HBA olold 1% Bl S
- 3 g0 BRI Ei vl
Holehz AL §AF 720] HlES} B AAI) Suiolq 2l £t
B2 715 210 2 AEA Qtk(Just & Carpenter, 1992; Miyake,
Carpenter, & Just, 1994; Nam, 1998; Sung, 2015; Sung, DeDe, &
Lee, 2016; Sung, Yoo, Lee, & Eom, 2017). &4 o]4=¢] 1% 22¢
£ T (theme)7} A (agentel 7] B2]efo o] ‘T ap>agIAp o] of
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Aol BA}e) of3] s A + 247 9

PSS e = ey | M ==
ELIre) %)

Z7 BRE :EP_/;:% o]g— i{ﬂfﬂ-ﬂ {\l’%’&]—ﬂ #et = (cognitive ef-
forts)o] %7F5¥] SIch kb BA} 720] BAPAo] Solibz 1]
A ofszof A Q1A] A} (cognitive resource)o]] 3t Ho17t =
ol A1 vl o] A28 A0 2 S

ERF HF A ool At (theme) F2t A] 15 24 Ab= Hl&
o) @5} <Hagent) WS A Wrk §-2l5p] 9t oS Sol @)
AP-2x(t-EtHERTHEAD wolA At 3
S5 B9 U Bl A

Emkﬂ

oot WHWP 4 i*}— iﬂﬂ WHLEE} —roﬁ o Al
§_E1 AL, o] 5ol FEley ek 22 e Mg ol AFER oo
F71 Wzoll Hdtheme) o} 2o M thd& Foi2 AHEst=
1% 7|9Hword-driven) 1ZFo] A 55 A ARRITH(Lee, 2020).
MRS S8l AR Mok avkE AR 2k 4 49
o] AojZ 2hatol] vlgf T/ oui el B 2 AHTA HleE&
Ak Aotol el w2 AHAY BlEell= et Zfol7t LE
WA 3t 8 O (theme) G0l ik AHIY vl
Hat& AuER, dolg 27} Y9JxHagent) 2} t S (theme)
o} 2014 242} .39 (SE=.047), .37 (SE=.06)2] B-& Kol @

4l e 5 0} 39] LTS, olo] g BAdel
(theme advantage), = 83} a3} Yehd 7102 & 4=
et al., 2019; Lee, 2020). A|A1114o] 42 Z]2] 3Ho] ©
202 FA et t ofuiee] hgt et avfe <ls
ofuleg 9] Fol= ARSI ] 1R AAAR] e o =M i
Aol ek ARt Al o] dofuh= 2o 2 s 4= Q
t}(Jeong & Sung, 2018; Mack, Nerantzini, & Thompson, 2017;
Shin & Sung, 2020).

w5l 27 2 o)Al (theme) THA o] tiat A A A H] &S
A B, 5L AR 17191 B4 A 8] T (apprehension stage), &
onset-400 mso||A] .46 (SE=.028)2] A|A 1% H]-&-& Holu] thA}
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$-A|(theme advantage)”} T2 2] QFQFC) ES} onset-400 ms -
ZE0F 400 ms-800 ms 774 71 §-Jgt Zol7} LERLIA] epou iy
$Al(theme advantage)”} 7¥A6l= S BACE o222 Ap-
pendix 4] heat mapo] AJAJE e} 2ro] % UebollA] 1 o141 7}
A gt -7kl gt ti e (theme) TR Al HIES] Ato]
7k Srelap) Sokeh SRt A Aele] A% Aol o) o
/g (theme) 3} 27 M SA A . 2 F-oJ7t Al T4 2to)7F Lie}
YA = AT 2} Al 317191 onset-400 mso|A] T/ (theme)
TGl SAIRE AT o] Lofuh(M=.53, SE=.04) =7 |
o] A o] 2HERLof At agent) TGl il T 71 Al
2 o= o] 7]k (word-driven) H2Fo] A} £242-2 Sfoal]
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SE=.15), NP2-End (M=.62, SE=.34) -7} T3t 43} Tal7} e}
L] Adgiedtel -2 23S Hith(Lee, 2020). 7 4HE2] 1A
2 ©AIQ] NP2-End 711 SAFAFE 1ol A 71 22 AlAIAL
7go] Lot A dukA o 7 A4k AAENA Uehvh= %ﬁ‘ﬁﬁ
5] BAT SIRJolA] BAL 20l e Ajatel 2] ot 2
2 HOIth(Kim, 1995; Lee, 2020; Lee et al., 2019; Shin & Sung, 2020).
QofR] ofe} & & FHIAA S WA AUS S RS T4
7] $J30 2t ols] 2 B We 42 Azt 3go] vl o
0 2 dojdrh = o]3] 7|8k (word-driven) A& ?ﬂ S Mg
4o, L2 7)HE(structure-driven) AEFES AFE-SF 4=
A T4 U S elol o] Qi Aol @x}% ,
= AW Sl AP Al HAE A £ 2 E AR
5 115 v} 9JTH(Lee, 2020; Lee et al., 2019). FA|TH 2 &1 7Lo|| 4]
= AolS TR} Hetof| A onset-400 msof| A | (agent) P-Agh
|0 UERGT] Alo)Z Slalr) 2AF 4|8
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o} 7o Al RS BTk Mack et al,, 2017). Alo] 5 3kA}
o] A3t IS ol Lzl AR A7 wprgol| A Azt
T2 A W2 AR5 AP Aolut= T2 A AL Heke AR
s Zhe il Eele = ASIARE A 43Rl 2ol of%) 7]
HE o Sk 7]HE ks FAsHA 2gsheAloll tisiAle 714

Q1 =071 Z asirk ok 2 At 1 ‘/\]5} o19] H3t A= A
StolE SAF A0 = AAste] A o= 7 HekE AAg
Aok Fot AF=2] F-3o] Aols H‘/k ’ﬂ"%@?oﬂ/ﬂ RS
Ql HekE S8l 2ol AXE 2T A4 44919 ti i (theme)
AT AR A7 o] YeRg=t, o171o] i (theme) W] o] T
20 9415 2107 o|30] B O] A Edt EAT
H¥tH(Lee, 2020; van de Velde et al., 2014). A13§¢1L2] thol 2H7]
A Aol A A2, A4 gk Alsstale ol 44 2}
220 A2 HekEn H &2 29k A B gl o]
A7 o2 A A E= AR DS} 7)ol 7]oq_ith= Aol whet
Ao} FARZA Aol whet Adoldt At mgE=Alol of
SF 71421 =29]7} I @5|t}(Dhawan & Pellegrino, 1977; Fenske,
Aminoff, Gronau, & Bar, 2006; Shigeno, 2017).

A =jof| A e HolF 252 te = A5 IS AR
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e Fol HEs] A At e
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r9|1_2 F_ur

entences)ﬂf padex —”_ﬂ—?é} St
SA ARl iRt A= Qe FEAFE AT = S e
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