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This study investigated the formation and consolidation of memory following the learning of Korean Eojeols using Eojeol
recognition task and an Eojeol decision task. Eojeol recognition task was designed to access episodic memory primarily, whereas
the Eojeol decision task served as an index of semantic memory. In addition, we examined how lexical variables of the learned
Eojeols influenced performance as a function of temoral delay. Participants performed the tasks immediately after learning and
following a day of delay. The results showed that Eojeol recognition task had clear learning effects immediately after training,
whereas the Eojeol decision task did not yield significant effects. This suggests that newly learned Eojeols may initially be
supported by episodic memory representations. Furthermore, temporal delay significantly reduced reaction times across both tasks.
However, accuracy was not significantly different before and after the delay in either task, suggesting that temporal delay alone
may not be sufficient to induce stronger learning effects. Finally, in the Eojeol recognition task, the effect of temporal delay
interacted with the frequency of the first syllable, indicating that lexical variables may exert different influences at early learning
stages versus during consolidation.
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Table 1. Example of Eojeol stimulus(7F&%’) and its lexical variable

lexical variables content value
# of subjective meaning Number of subjective meaning of 7F4X(Eojeol)’ 1
concreteness Degree to direct sensory experience of “7FAIZ(Eojeol)’ 4.2
# of letter a0k d, e 7
root freq(log) Frequencey of 7} (word)’ 3.46
Ist syllable freq(log) Number of Fojeols using same first syllable(‘7}2") 423
imageability Degree of vivid mental imagery of 7FEX(Eojeol)’ 4.8
# of syllable 7Y A, = 3
Subjective Familiarity Degree of being familiar with “7F4Ix(Eojeol)’ 5.93
Subjective Frequency Number of experience to be exposed of 7} (Eojeol)’ 5.25
# of objective meaning Number of dictionary meanings of 7} (Eojeol)’ 1
# of stroke Number of strokes of 7+ (Eojeol)’ 16
Eojeol frequency(log) frequency of 7FA&X(Eojeol)’ 1.84
# of morpheme 7F(word) + Z(position) 2

Table 2. Descriptive statistics and independent samples t—test results for lexical variables between learned and unlearned Eojeol groups

loxical variables learned unlearned statistics
noun predicate noun predicate t p
# of subjective meaning 1.08(0.17) 1.17(0.24) 1.13(0.22) 1.16(0.22) -1.079 .281
concreteness 3.90(1.33) 3.08(0.78) 3.72(1.25) 3.11(0.67) 0.825 410
# of letter 8.13(1.60) 8.19(1.72) 8.00(1.51) 8.11(1.54) 0.794 427
root freq(log) 3.13(0.76) 3.36(0.79) 3.21(0.74) 3.38(0.69) -0.767 443
1% syllable freq(log) 3.72(0.53) 3.60(0.51) 3.74(0.45) 3.53(0.59) 0.636 525
imageability 4.09(1.10) 3.73(0.80) 3.95(0.99) 3.78(0.63) 0.563 574
# of syllable 3.23(0.55) 3.33(0.66) 3.18(0.52) 3.32(0.59) 0.559 577
Subjective Familiarity 4.87(0.99) 5.07(0.79) 4.82(0.87) 5.17(0.66) -0.415 .678
Subjective Frequency 3.96(0.87) 4.30(0.76) 3.90(0.77) 4.31(0.70) 0.378 706
# of objective meaning 1.42(0.91) 1.25(0.71) 1.58(1.48) 1.48(1.15) -0.376 107
# of stroke 18.97(4.57) 20.03(4.98) 18.68(4.50) 20.05(4.52) 0.375 708
Eojeol frequency(log) 1.91(0.77) 1.82(0.77) 1.92(0.90) 1.84(0.81) 0,265 791
# of morpheme 2.12(0.35) 2.8100.77) 2.08(0.28) 2.83(0.78) 0.173 .863

Note. Descriptive statistics for learned and unlearned Fojeol groups represent the mean values of lexical variables; values in

parentheses indicate standard deviations.
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2 AAE IAOIHKim et al., 2020). Aol AJZtEH 3}
W FZre] 47 B SAFe] 500ms FYF AAESG o
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o]

kel
e
=2 4
= T

Eojeol recognition task(Recog)

1000ms

press key or
2000ms

press ‘z’or‘/’
‘old’ vs ‘new’

Figure 1. Procedure of the Eoieol decision task and Eoieol recoenition task

- 154 -



The Role of Eojeol Learning and Temporal Delay in Memory: A Comparison of Episodic and Semantic Memory

HEE ofdo] A= ot siF ofdo] g 7=
olgolgty &og FHE 7 7|E ou|r} ¢l H|old
olghd 92i0g J|HE / 7|12 Y3t w2 FEr=
ZARRITE o d md FAlE ok T A g B9
2t Hi o] 4 glo] oy A= Aeshs WAeR A
ok Adels ofd 5 TAOA dFFE ofF 757,
a2 ok ofd 7570, 181 vlojd 15070 AE 300
7§e] 2F=o] AATE ST,

=

oA Al A(Eojeol recognition task; Recog): A3 o]
AZEE ol d wd Aot FASHA sh ol 47 Bek
o ARl 1000ms &t A= eH SAH] AH 947
of [t} 2000ms, &2 H7HA7t §H 715 5 o 744 of
A 2=o] A= AHFigure 1 a0, 7SS ool A
AlEl= 5t sl ofHo] AHile] ofd St IAIE 4sh=
B A AE ofHRIA] oRE et w=A| st

H =
o Belo] A7 YARA o8Y BS 7 718, 134 &

—

" o\ = T ’ °
2 A%<l /7 718 FEEE AAEYTE A ofd 5t
& A A ofd 75709t ehEoA] ¢ o 5

N7F AA = A

Ho
x

old e e F 4089 HolHE #Aske FAIA S
ol dole7t =0l A1M A=l FUHH R,
ohs A% ARl A AR F 307 mRte] gHkge 7=
gt Aol Sl A7HAL 29 2AClA ALfE o] <9
HRSAN AEES VIEeR ¥ 71E 3BEUANWM £

3SDE ALHE W o SR FEE 7= )l
3, HFA o= 3399 dlolgrt Ao AMGEITHEA 10
W, o34 239, M = 24.48A], SD = 3.68). o1& A<l A

Table 3. Linear mixed-effects model specification
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Model formula N of Observation
Modell ACC Accuracy ~ list + task X is_old + (1| Subject) + (1 | Word) 9869
(early learning) RT Response time(z) ~ list + task X is_old + (1 | Subject) + (1 | Word) 7776
- ACC Accuracy ~ list + delay X lexical variables + (1 | Subject) + (1 | Word) 4973
Model2 RT  Response time(z) ~ list + delay X lexical variables + (1 | Subject) + (1 | Word) 3257
(temporal delay) Recog ACC Accuracy ~ list + delay X lexical variables + (1 | Subject) + (1 | Word) 4896
RT  Response time(z) ~ list + delay X lexical variables + (1 | Subject) + (1 | Word) 4809

Note. “lexical variables” correspond to (number of syllables + first syllable frequency + Eojeol frequency + number of objective

meanings).
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Table 4. Descriptive statistics for the Eojeol decision task and

the Fojeol recognition task

EDT Recog
ACC (%) RT (ms) ACC (%) RT (ms)
Immediate 97 382 65.8 800
0.17) (160) 0.48) (291)
Delayed 96.3 572 67.3 742
0.19) (146) 0.47) (320)

Note. Each result represents the mean of ACC(accuracy) and
RT(response time). The number in parentheses indicates the
standard deviation. All measurements were calculated as the

RT

proportion of correct responses among the learned Eojeols.

A o7 | 714 o3 HWolSo] MEy Wz wWalyo] is reported in miliseconds.
ZEE T B &8H A9 £ a7 uyE9 ¥
22 Table 39 AAI=]ct, N AZHA A Fof HEGATEO] FolsHA Aastrh(s
= 0.185, SE = 0.030, z = 6.136, p < .001). T3+ o4
2 1 o AT SHERt of 0] ARHA A1 Sof HRAIRE
o] froJotA HAR Ao UEHTHS = 0.033, SE =
k55 ofdEel diohA ARHE AdE A= F HARIA 0014, z = 2407, p = .016). St53t o] HEo] disf AJ7H
A4 A7PAHES] Bt BRSAIEY ASE= Table 40 AlA] 29S AER 3 F A 7|& SAE At dgne
ISP Figure 3] AAI= Sl
219 A AAF A}, ofd Al FAoA a5t o] dEo|
a%8x] gk ofdEe] Hle) AgEe] foloh =SS = 231(%7] & &)
0.501, SE = 0.089, z = 5.607, p € .001). A¥ A F HAF A9 28 nge 53 24 Ay 9hSA HYEA
o] Ao thgt 7|& SAE AlZteket Iz Figure 20 BT B TR FRIF FUHE = -0.348, SE =
AAE A, o2 okEet o]dEo] A% ofd Al Al 0.012, £ = -27.92, p € .001; B = 1.549, SE = 0.059, z
A B
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Figure 2. Descirptive statistics for learned and unlearned Eojeols in the immediate tests

Note. Each bar represents the mean value, and the error bar indicates the standard error. Significant

differences between conditions are marked above the bars. based on the emmeans pos—hoc test
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Figure 3. Descirptive statistics for learned Eojeols in the immediate and delayed tests

Note. Each bar represents the mean value, and the error bar indicates at the standard error. Significant

differences between conditions are marked above the bars, based on the emmeans pos—hoc test

Table 5. Results of linear mixed model analysis on z-scored
reaction time for immediate tests

Fixed Effect B SE t )2
(Intercept) -0.011 0.048 -0.23 .822
List1 0.021 0.081 0.27 791
List2 0.077 0.081 0.96 .345
List3 -0.075 0.081 -0.93 .358
is_old -0.003 0.019 -0.14 .886
task -0.348 0.012 -21.92 <001
is_old * task -0.034 0.016 -2.12 0347

T p .05 7 p o1, T p 001

Table 6. Results of generalized linear mixed model analysis on

accuracy time for immediate tests

Fixed Effect 5 SE z 2
(Intercept) 1.859 0.101 18.476 <.001
Listl 0.114 0.139 0.820 412
List2 -0.203 0.133 -1.527 127
List3 0.166 0.134 1.239 215
is_old 0.442 0.108 4.083 001"
task 1.549 0.059 26.323 <001
is_old * task -0.060 0.087 -0.683 494

Note. All estimates were reported as logit transformed.

T p <05 7 p o1, T p <001

= 26.32, p <.001). F7HH o5 HHE BAA 5 o7
o] FRWF FAAHB = 0.442, SE = 0.108, r = 4.083,
p <.001). ApA|Eo =z WA EAoA A FFet
offto] Rl AJoakgo] FoFrk(s = -0.034, SE = 0.016,
r=-212, p=.034). T FEHUIAE A A F HA 2
e Huwg A9 =% 53 2y A= Table 59F

Table 60 AAI=SIH.

Sk
Shes

2 2(MUH A9 g31): o]
old weh HA|S] A9 RREAIZE BA A AITHA A 0] &
AR Fadrt YeRTHE = -0.033, SE = 0.014, ¢ =
-2.434, p = 015). E3F ofd ¥k FXHQ F8IE,
A on] = IAAQ] FEVE BAHE = -0.042,
SE = 0014, + = -3.096, p = .002: B = 0.033, SE =
0.015, = 2222, p = .027). o1& Rk HHE EAHA
T XA FRIE 7o, 84 L AgEl X4
 FaIE 7K Ao YERITHE = 0.415, SE = 0.167,
z=2491, p = .013; 8= 0502, SE=0.158, z = 3.179,
p = .00D). AR 29E& HEE T o] wmot HA 9] §hS
A7¥at A B4 Auk= Table 73 Table 8o AAI=| QI

2 (A7 A JI): o) A BHA|
ol el FAe] WHSAIZH BAGAE o et T} o}
WA A7 el 2349 Faas) itk =
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Table 7. Results of linear mixed model analysis on z—scored

response time for the Eojeol decision task

Table 9. Results of linear mixed model analysis on z-socred

response time for the Eojeol recognition task

Fixed Effect yes SE t p Fixed Effect B SE t p
(Intercept) -0.403 0.034  -12.002 <001 (Intercept) 0.378 0.103 3.666 <.001
Listl -0.022 0.052 -0.422 .676 Listl 0.211 0.186 1.135 265
List? 0.098 0.059 1.669 104 List2 -0.093 0.171 -0.544 .590
List3 -0.103 0.054 -1.907 .065 List3 -0.011 0.171 -0.066 947
delay -0.033 0014 -2434 015 delay -0.184 0030  -6055  <001""
Syllable 0.002 0.013 0.145 .885 Syllable -0.032 0.025 -1.304 193
EJ freq -0.042 0014  -3.09 002" EJ freq -0.085 0027  -3.194 .001”
1* freq -0.021 0.012 -1.723 .085 ¥ freq 0.041 0.025 1.654 .098
Meaning 0.033 0.015 2222 027 Meaning 0.023 0.029 0.811 A18
delay * Syllable -0.009 0.015  -0.588 .556 delay * Syllable 0.052 0.033 1.555 120
delay * EJ freq -0.018 0.016 -1.148 251 delay * EJ freq 0.044 0.036 1.220 222
delay * 1% freq  0.017 0015 1161 246 delay * 1% frq ~ -0.087 0033  -2.603  .009”
delay * Meaning ~ -0.014  0.018  -0.809 418 delay * Meaning ~ —0.041 0.039 -1.055 .292

Note. Length = number of syllables; 1% freq = first syllable
frequency; EJ freq = Eojeol frequency; Meaning = number of
objective meanings

T p 05 7 p o1, T p (o0l

Table 8. Results of generalized linear mixed model analysis on

accuracy for the Eojeol decision task

Note. Length = number of syllables; 1% freq = first syllable
frequency; EJ freq = Eojeol frequency; Meaning = number of
objective meanings

T p 05 T p oL, T p <ol

Table 10. Results of generalized linear mixed model analysis on

accuracy for the Eojeol recognition task

Fixed Effect 5 SE z §2 Fixed Effect B SE z D

(Intercept) 4281 0.193 22187 < .001 (Intercept) 0.757 0.099 7.677 <.001
List1 0.248 0.238 1.044 .296 List1 0.049 0.162 0.300 164
List2 -0.360 0.246  -1.460 144 List2 -0.248 0.151 -1.644 .100
List3 0.383 0.251 1.526 127 List3 0.155 0.150 1.036 .300
delay -0.283 0.197 -1.432 152 delay 0.071 0.065 1.089 276
Syllable 0.502 0.158  3.179 001" Syllable 0.194 0.059 3.286 001"

EJ freq 0.415 0.167 2491 013 EJ freq 0.400 0.065 6.168 <001™
1% freq -0.144 0.154 -0.937 .349 ¥ freq 0.078 0.058 1.343 179
Meaning -0.086 0135  -0.639 523 Meaning -0.129 0.064 -2.008 .045°
delay * Syllable -0.331 0.182  -1.820 .069 delay * Syllable 0.006 0.069 0.082 935
delay * EJ freq 0.189 0.195 0.966 334 delay * EJ freq 0.023 0.075 0.299 765
delay * 1% freq 0.173 0.174 0.991 322 delay * 1% freq 0.053 0.067 0.801 423
delay * Meaning 0.078 0.166 0.470 .639 delay * Meaning -0.038 0.074 -0.515 .606

Note. Length = number of syllables; 1% freq = first syllable
frequency; EJ freq = Eojeol frequency; Meaning = number of
objective meanings. All estimates were reported as logit
transformed.

T p 05 7 p o1, T p (o0l

Note. Length = number of syllables; 1" freq = first syllable
frequency; EJ freq = Eojeol frequency; Meaning = number of
objective meanings. All estimates were reported as logit
transformed.

T p 05 7 p ol T p ool
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