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Abstract

Recent advances in generative artificial intelligence, especially deep learning—based
text-to-image generation, have made it possible to create highly realistic images that do
not necessarily exist in the real world. Such generated images have attracted attention not
only in entertainment and advertising but also in educational contexts, where they may
serve as visual materials that support comprehension and memory. In vocabulary learning,
the combination of verbal information and visual information has long been regarded as
effective, because images can complement linguistic input and help learners build
stronger associations between words and meanings. However, most conventional
vocabulary learning support systems employ images that correspond to correct answers
and present typical semantic representations of target words. By contrast, relatively little
research has examined how images generated from learners’ incorrect answers influence
attention, comprehension, and memory.

This study focuses on error-emphasized generated images used for vocabulary learning.
These images are generated from English sentences that include an incorrect word
selected by the learner, and they are intended not to present the correct answer directly
but to visualize the learner’s error in a way that promotes reflection and re-interpretation.
The images used in this study were generated through the L-VEIGe (Learning Vocabulary
Error Image Generation) framework proposed in prior work. L-VEIGe is designed to
support vocabulary learning by presenting images that reflect learners’ incorrect answers
and by controlling the degree to which the error is represented visually. Although previous
studies have suggested that such images may help reduce repeated errors, the cognitive
processes underlying this effect have not been sufficiently clarified. In particular, it
remains unclear how learners visually explore these images and how such gaze behavior
relates to the later recall and retention of the incorrect word and its contextual information.

The purpose of this study is to investigate how error-emphasized generated images affect
learners’ eye movements and memory retention in vocabulary learning. More specifically,
the study examines whether differences in the saliency of generated images influence
learners’ visual exploration behavior, immediate recall, delayed recall, and subjective
impressions. Unlike approaches that attempt to measure whether learners looked directly
at a predefined error region, this study emphasizes how learners explore the overall visual
context that contains the error. This perspective is based on the assumption that
understanding an error may require not only looking at a specific object but also
integrating surrounding contextual information represented in the generated image.

To analyze this issue, an eye-tracking experiment was conducted with university
students who were native speakers of Japanese and learners of English as a second
language. Sixteen participants took part in the experiment. The stimulus set consisted of
ten English fill-in-the-blank sentences, each associated with an incorrect word that had
been assumed or selected in advance. For each sentence, sixteen error-emphasized
generated images were prepared by manipulating four saliency-related parameters at high
and low levels: error concept consistency, contextual consistency, surface ratio of the
emphasized concept, and color difference of the emphasized concept. These four
parameters correspond to two higher-order dimensions. The first is recallability, which
concerns how accurately the image represents the incorrect concept and its context. The



second is impressiveness, which concerns how strongly the emphasized concept stands
out visually. By combining the high and low values of these four parameters, sixteen
image conditions were created for each sentence, resulting in a total of 160 generated
images.

In the experiment, each participant viewed ten images, one for each sentence, so that
across sixteen participants all sixteen conditions were covered for each sentence. The
order of image presentation was randomized across participants in order to reduce
sequence effects. Before each image was displayed, the participant read the corresponding
sentence containing the incorrect word and advanced to the image presentation by
pressing a key. Each image was then displayed for ten seconds against a black background,
with the square stimulus centered on the screen. Eye movements were recorded during
image presentation using a Tobii Pro Fusion 250 eye tracker. After each trial, participants
answered a short impression questionnaire concerning image readability and the ease with
which they could notice where the emphasized incorrect word was reflected in the image.
After the viewing phase, participants completed an immediate free-recall test in which
they were asked to recall the emphasized word and contextual information from the image.
A delayed recall test using the same procedure was conducted one week later to evaluate
memory retention.

The analysis focused on gaze exploration over the entire image rather than direct fixation
on a predefined semantic target. To achieve this, the displayed image area was divided
into equal-sized Areas of Interest (AOIs). The main analysis used a 3x3 AOI grid, while
a supplementary analysis used a 4x4 AOI grid in order to examine robustness and reduce
the effect of central bias. Gaze samples that fell outside the image area, such as those on
the black background, were excluded. Based on these AOIs, several indices were
calculated, including AOI distribution entropy and average pupil diameter. AOI
distribution entropy was used as a measure of how broadly or narrowly gaze was
distributed across the image. A larger entropy value indicates a more exploratory viewing
pattern in which attention is spread over multiple regions, whereas a smaller value
indicates more concentrated viewing. Average pupil diameter was treated as a
supplementary measure related to cognitive effort or processing load.

The results were organized from two perspectives: recallability and impressiveness.
From the recallability perspective, images with high error concept consistency and high
contextual consistency tended to yield more distributed gaze behavior, as reflected in
higher AOI entropy. In particular, the condition in which both parameters were high
showed the largest entropy values among the recallability conditions, suggesting that
learners explored the whole image more actively when the emphasized concept and its
surrounding context were represented coherently. These conditions also tended to produce
higher immediate recall, delayed recall, and retention rates. In addition, average pupil
diameter was larger in the condition where both recallability-related parameters were high,
and significant differences were observed between this condition and several other
recallability conditions. This result suggests that learners may have engaged in deeper
cognitive processing when the image provided both a clear representation of the incorrect
concept and a meaningful contextual structure.



From the impressiveness perspective, images with a higher surface ratio of the
emphasized concept and greater color difference generally led to stronger subjective
impressions and better noticeability of the emphasized element. AOI entropy in these
conditions also tended to be higher, indicating that visual emphasis did not merely attract
gaze to one local point but could encourage broader exploration of the image. Moreover,
immediate and delayed recall tended to be relatively higher for highly impressive
conditions, suggesting that visually salient emphasis may function as a memory cue. At
the same time, average pupil diameter also tended to be larger in conditions with stronger
impressiveness, implying that visual emphasis may increase cognitive effort as learners
attempt to interpret the emphasized content.

Taken together, the results suggest that error-emphasized generated images can support
vocabulary learning not simply by drawing attention to a wrong element, but by
encouraging learners to explore the broader visual context in which the error is embedded.
Recallability appears to contribute mainly to semantic understanding and memory
retention by making the incorrect concept and its context interpretable, whereas
impressiveness appears to contribute mainly to noticeability and subjective salience by
making the emphasized element easier to detect. The findings therefore indicate that
effective image design for vocabulary learning should not rely solely on visual emphasis;
rather, it should balance semantic interpretability and perceptual salience.

This study has several limitations. First, the number of participants was limited, and
some results were interpreted as tendencies rather than conclusive effects. Second, AOI-
based analysis provides a spatial approximation of gaze behavior but does not necessarily
correspond to semantic units in the image. Third, pupil diameter is sensitive to multiple
factors, including lighting, blinking, and missing data, and should therefore be interpreted
cautiously. Future work should increase the sample size, conduct more comprehensive
statistical testing, refine semantic region analysis, and examine interaction effects
between recallability and impressiveness in greater detail.

Despite these limitations, this study contributes foundational knowledge about how
learners visually and cognitively respond to error-emphasized generated images in
vocabulary learning. By integrating generated images, eye-tracking analysis, impression
evaluation, and memory tests, the study provides empirical evidence that the design of
error-emphasized visual materials can influence not only what learners notice but also
how they explore, interpret, and remember incorrect vocabulary. These findings offer a
useful basis for the future design of adaptive vocabulary learning systems that employ
generative images as reflective and cognitively effective educational materials.
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and a tram stand next to a fence in

3.1 MM~ 7 A -2



ENS %

Y BlaRELLR

Y BlEBE

X 8.2 HIRM 7 A—2%

3.3.1 RYBEEO—HE

RO BES O —BUE &L, EREREEE ORGSR (SHOR) & ok
JEEMEICHBEMICRHAL Cw 222 Rdi6ECcH L. ZOfEIX 0 225 1 O
PHEZELD, [E2SK & WIT L, BHRMNICEE Y RS2 AR IC KBRS L CTvw 5 & & &R
KR

332 aAVFI/RIMDOD—HE

VT 7 A MO—EE LT, BHENE U 25D XARP RIS, A REERAN T
COMEHRIN TV E»ZRITIEETH 5. B IEEo—EUE L [k, 0 2
5 1 OHFDMEEIY, EHASEWIE ESURMEAGERSEHW L2 EKT 5.

3.3.3 RUBIRKBLILE

M AR L F, EREGRSERICH LT, BB IS T 2 REESER S
B 3ELGETTIEECH L. ZOfflE 0 25 100 DEIFE AT Y, 30 EEAICE
B9 2RO BN L ELOE AV ERT.

3.34 RYBTEE

MRS EE I, BEICICT A L, Z SN oEE L 0B ENERE
TIEETH L. CofEiE 0 UE 1 KinO#HPHZIY, fERKZWIZE, #%
EFTARERICEA TN TS 2 & Z2RT,
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4T Khx - FHE

KRETIE, AR CEMT 2 EEROFKEE L UTEIC W CGGEfilici~ 3. A
5eIE, BRE DN S N RERICE T 255HED X T XA — 2 DiEWH, FHE
HORBTEN S X OVREIERFFICEGE A 2EAMGET 22 L Z#HNE LT3,
Z Do, RETIE, EROWR, FHME ST A — 2 03k, #bad, FEERTFE,
BT — 2 5 X OFHliEE 2R3, AERIE, 74 794 v 2ABZBRDOIKGR
UKRFS + N07-041) %1972 ECEML T3,

4.1 EBROERET -2y b

ARWFFECH W 2 FEERFIENIL, BHOPREL ZEEFPIXE Y AT 4 Lr
VEIGe %8 L CTHARK & 7z &8 A KR T H % [7]. FEAER O L 7 5 5%
SCIE, WEEEEERZEFTRIED L EE SN 103X TH Y, FESLTH L T, #
BHEWBRE L2 L E SN DB L HRNCEFNICHAT 2 Z & CRAKEHFH L%
BRLTWw2, 20%EX0—-Er2E 41 1RT. () CHbhAERR, AKoD
EETEAVHEEOHET, MAINZHETHL. INLDEEIIOVT, %
#2260, HiEEN 20, BRGNS 2 ODMKERo T3,

AR TR R D A S TR DRI, BRE RER AR BRI L <, AR R AT 07
HMEZEBMWICKRTEED ST A =2 %5 L, 2o % BEMICHIE L 72
BrHAVsRICH 5. AL TIE, FEMEEZEK T 2EHEL L, [EAMZD
—¥E, Tavrrsxro—%E|, IBFRBSKEE], BEFEeEazE] o4
DDNRTRA—RICEHEHT S, TRODRNT A -2 DHALEDHIC K > TERX
N7z ERICRTF 2 SR TE B X OREREZ L3 2 < & C, ERERICE T
5 EHERGI O R Y2 REES 5.

® 4.1 EFRCTHWAREX
| 1 | a table covered with bananas and a ( cocoa )
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Alarge tray is filled with broccoli and ( honk ) of cheese.

A sheep standing on top of a ( dock ).

Legs on a skateboard going down a small (camp ).

A cup with a bird on it and a cup with a ( golf ) on it.

Two sheep and a (dam ) stand next to a fence in the yard.

Three stuffed bears ( hanging ) and sitting on a blue pillow.

A man with glasses and sideburns ( frightening ) his necktie that has
lights on it.

9 | Many motorcycles are displayed in the store with ( prescriptive )
signs posted near them.

10 | An (infernal ) baseball game is held in an open field.

O[O |O [~ W[

4.2 FEMEDKRE
AWFFETIlE, AREBRIC BT 2 EHETOFHEZ R T 2 2K & LC, LT
D4DODDNNT A= EHW5

. SRS D —BE

. avVTF IR D—EE

. TR E H R

. SRS 7

RPN X —&IicDonT, X 4.1 I2”Alarge () and clocktower building sits
in front of an ocean with ferry and sailboats riding past.” 75_’{5” T CORT.
T, IEZF’cathedral”ic i L, % camera”% AiL7-5E I X L7z Hi{&R
T, BT A -2 DWPHBRRZEBGOHETH 3.

HIRMEAXT A —2ICDnT, [ARRICK 4.2 1C” A church with a () glassed
window of the virgin mary.” Z I C/R3. ZiE, IEF stain”ic L, 34
Brstair” e AN 6 11 S BR T, K87 A — X DGR R 5 HR
DU TH 5.

WrgeCid, 1 2O®RICH LT, FHELZHKT 2 4 2D X7 A —&iCDWn
T, zhxh [Ee] [MEw] o 2B2HRET 2. chicky,

- RIS D —BE (& - %)
cavF oA rO—KE (& - K)
EFAMEESREILE (5 - 1K)
CEFAM S (5 - 1K)
DilArBOLEN DL, 1 DOHILITO X AEF 16 i Y O A KE R 2 RS
5. AWFECH 2 RHEGROREIE, o410 X1 b7%ms 160 e kb,

12



7720, [Eue] HEw] OHIEX, X7 A — X Offflic X » C—FICEERS
N5HDTIEAR.,

TNIC XY, EmIREREROFEHEE L ABNICIRE L 252 L, H—o
FHR T L, BROBERPEITE B X ORRRARICE 2 5L RANIC
MREE3 % 2 L 23A[HEL 72 B

__________________________________________

RYBEO—BUE
° °

A large (camera) and clocktower building }
sits in front of an fF
ocean with ferry and sailboats riding past.

A church with a (stair) glassed window
of the virgin mary.

RYBMELE
7 S~

R 4.2 HIRHEAS A — 2 Ol

753, ARWFZE TRV 2 mMFaE iR IL, #HEmE T MICK o TERINTED,
ETNVORECHEGRBEORFICGER L €, FXToFEFIcsw TRl —|
L7HEREABGOND LIZRO R, 2070, Kt cHW 7 —% % v b
1, TRCOERERICOVTAFIC X 2HEREZITY, 1638 Y OEMAFICH)GT
LR Z S TH B & RGEL 72 LTI T 5,

Z DBERICHE VT, —HOMI{RICIE, HEwmET T VORI X 0 EFEEE 2+
RS NR T =29, 72— 2P O R & ok L Tt 5 5k
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EREENEGE0H 5. Fric, Maleo —BIE MRS, mMmaiiess
BERICERR I IC L, MIABERRE R Cmiitl a2 DR/ NEE & 75
LLADBHERINT NS,

INHOMEH G, RIFFETIE, FEHMEXT X — X OE{K % B 75 [E & B fiE
KL TICERT 20T AL, 7202 L 2ol LI
W R RET 2 AR T 5. o X5 RMBIc XY, HRET A DR
FesloExER L >0, FENSFOREKZITS 2L 2r[REL 3 5.

4.3 R

AR OWERFE X, HAFEZRGEL L, HS5EL L CREEZFE L CwE K
HHEET D, NREIT 16 4ThY, REREEFERBEETIHETH- -,
PeBRFHETE OM A X, FoS5EL L CoOREBREFEH L WIOMFEHMICEA L
TN REZ IR ST 2720 TH 5.

WeBRE 2 o, EES, MR, EEEYE RS, TOEIC % a7 oREibEERE
WEFRT YT —MICXOIEL 7-.

4.4 RIBIRTAEL L OHEBREANDREEAR

AREICIE, REEGRZ B IC D X 5 IR L, % OBRICHERE IG5 2 7238
AP L 727 — 2 IC D W TRl 4. RF%E <ld, BRIER DNEF L 5MF I X
M@0 /ML LoD, EEEFEDHRGHEMRITEN B X ORCIETEBGERE 2 Bl 3
22 xHBE L CEBBRRI 21T 7.

4.41 RIBIR OB & BF

BWEREICIE, 10 XWX ZFNFNICHIET 2 mFEKEER % 1 T o8nR
L, B8R 1 4570 OBEREUIAR 10 0TH - 7. [Rl—#ERE <t L <A
— WA EETRTR T 5 LT,

BRI, 42D T XA =2 DEKDOH AL DLE T 16 £ % — v O
DIFET 225, KEBRCIRIWBREN % 16 4L L, WHREMcL&t2E 4T3
TET, 1 XD 16 FEPHBEEIND X O ITHKL .

PERET (395 O LB b X2, FREDOECEMENERT 222 ICX D
NEFF2h S 2 0 U 7z, SRR MEO BT, X2y vy 72w 5,
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442 BRIERIRES SO RT7 75— 3 v

HRIER B L OEBEHINIC X, EEBHICEMEL ZERRRT 7)) r—v a v
A L7Z. K77V 7 — a3 viE, Python #FWVWTBHRE IR TEY, 74 b
Zyh—LHEiET 5 LT, BRIER & RRICHERT — 2 2IE T 2L
o T3,

ERIE N E X OCEMEHNICIRBET 7YV 7y —va v aEfwniz. 770 75—
a V¥ Python CTHEEL, HEz 7VvA27 ) —vRrLiZECTETRZEHFHL
L, IE TR ORIBEGR 2 BRI R T 2, £E=2D7 A7 oG TE
BICREADPAEL 2720 BT, ST O RITREER RO & & L 7=,

R EE 7R D E AT IC DESC 2 I ICHER L, #HRE IR 2 TR oM oz L
Db, F— AN X BRI ~ED. BE§REER T 10 BREIEE TV, 3R
H O T — X ke B 3 5. FEBRICER L2 Ei % X 4.3 IR

HROFIRRE I 1K H 720 10 BREE S L, R TORA I v 7
7 70 r—v a AICHIEE - FiiE 5.

BRIy 27 LNEIZ, TR OO RERD A EFRR L, #REIMEE
DEAIVITAR=2F =%ML&, B2 10 PREIERR I N2EMR L o
TWw5,

M 4.3 {&/RHEIH
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4.4.3 FERE A~ DRE

FHRITRE TR, A HERT v 7 — b 2ikdk, FENZRHR (HiRo
Red &, BEERABT~OROELTI) oW THEZ KD, TNEHIR
777—F&Lfﬁ@ IRPT o] BIO [#o T3 HEENERD &

ICRME N TV EDPRD LR TELD] & b BECHE IS, 2hbd
i%h%h«@@@ﬁ??éiﬁiﬁ;%%ﬁ%“®m0§$?éim%ﬁﬂﬂ
JGL 7z E o Thk Y, HBITE T — & & FBIEHE & OXIGEIfR % fHBIY 1 4
MTELX5ICL7z FHET VI —PIOWT, K44I1RF. IhbHofzE
XIO X/\ﬁﬁiﬁtf:

, FURERIIE T L e tkic TEZER T 2 b | #FEE L, EHFEET O
%&H%%ﬁtt.;h6®ﬁkﬁ T, SERGHARRIC R 2R 2 D 5 1%
R, BPFMES L O E B2 X5, A<, 1HEMZICHEREOER
TAMCTHE EBEEET A | 2FE L, BERS X OREELEHT 5.

Ql: ERIFRCTH > 7h,
LEXI o7, 20LENCI o7, 3. HE, 4P LESoh -7, B.RIbh o7

Q2:HE->TWLWAHENEROE ZICRBINTVWEIRAL LN TED,
LgCIcmff<zenTeEs,

2.0 LEREIE D o AR T E R TE S,

LEMEAh ARG ZENTET,

4 S DICER LS IEWE-TLE -7,

5. [t s -7

4.4 HIRT v — b

4.5 RERIEE B L R

9 2 HERALE 2 K 4.31CE Lo 5. FRREHNCIE, 74 P 7 v 4 —D Tobii
Pro Fusion 250[17]1% 2. #EE I ERENICRE I N PC £=X—0D
RICAER L, BGERHORMAES ) T X 4 LCidkI s,

* 4.3 FEALE
TAFTvH— Tobii Pro Fusion 250
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(Eye Tracker)

VAN AVES 120Hz

(Sampling Rate)

ERLIEE0D] et LA I S B i

(Measurement Technology) | (Pupil core Corneal Reflection)(& 7~ — %)

W 1 R 0.3° /0.04° RMSUmi# % 514 T)

(Accuracy / Precision)

AR 65cm I [ E

(Operating Distance)

& = X —(Monitor) WQHD i€ = % — (% 5£:2560 X 1440px),
274 v

4.6 EERF)E
FERII LT O FMETHEITL 7.
1. EERFH 3 X O E =S
EBEOHMW B LUNREZHRHAL, AEE~DFELEZE2 (W5 9).
2. HHIT v — b
W, MR, WEEEEE, TOEIC a7t %ic AT 3 (H5%9).
3. TARREHEIT 52 ER
TA YT v h—0ilEs X OHIREREAVZHEZITS (110 7).
4. FIRRERHISEBR
SRR AR KR & ST 295 E 10 EiR R T 5. FHERIT 10 BPREER X
N, ZOMORMT — 2 %8S 7 5. FHERIEREICIE, HOuFEET v 7
— M EREeA, KEZIENDE (10 9).
5. R
#1156 il ORE 2T 5.
6. HEHEEET AL
FlZ EERUERE 7 v X LRIETRARL, BRI THWEHELE2E
BEHEEAR & X5 (1920 99).
7. IR T R T
EEREET R+ EEEOFHECHEEE S, (1720 49)

WERH 1 % D7 Y ORATEIFEIL, FH, REZ2ED TR 60 7 TH 5.
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4.7 BRI87T — &2 B L OFHImIsEZE
AR CHSET 2T — X IZLUTOWEY TH 3.
. HEREHA T — 2 B X N AOI (= Area of Interest) 51 (AOI ##

TERGR - #a, v oy —, EpfeEs
. T 2 b OEIENE & EER - iR

. FHRT v — itk 3 5 B EBEHE (HifRo R4 X, M
HE~DROERLT ) (K 4.4 8)
. R R M 1E
BT — 203, FERESRES N OGRS Y v 723 RE LColrd 5. A
72 ClLI AR E T &2 HATIC IR E ¢ 2 o Tld e <, G2 SFmED A0 7
Uy Fico#El L, mREERO RIS T 2 SRR DR Y 2 €8T 5. oM
T 4.5 O X 5 7% 3x3 7ElZ HV, IR O E 2 a3 2T e L
T 4.6 DX 5 7 4x4 538D HEFRH S 5.
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aoi rl c4

200

. ~
“.’t}-'v A

400 a0|_r2__c4

600 .
aol_ r3 c4

aoi r4 C %‘OI ‘r4 ! aoi_ r4 c4

0 200 400 800 1000

800

1000

X 4.6 4x4 53E|

4.8 BRIRT — XN AL

AWFFECIL, BEFEITZ O D O OFHE TIE 7R <, HWHRAEIZ & DRI SR 42
RIS L CHEEERLE O X ICHBIERZ1T 5 » %53 % 729, AOI (=Area
of Interest) 7’V v FICED T2 80A 3 2. AOIL & I3, A {5 < (8] [ 7E 5
FEBOIoEIRICHE L, FMEEIC T 2 RRITEI 2 EENICHOITT 5720
DHAHATH 5. AOL ZHV3 Z & T, RAET — & 2 LicEm L, &
DIEIRIC & ORREEER AT bN T W= % KA RE gt s LTk 5 2 &8
TZX 5.

FARITIEIC B TiE, AOT N~ iERIR ], EGSEEE, &R R &5,
BRI 2 g 2 REBEM R TEEE L LTHw b Tw» 3 [9][18].

AOI 1ZHD K oMTid, FEE O BERHEALLHTON R 2 HRTICRER T IC, iR
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THOZEMFEZ I Z 5N 5 RIS R D 5. Fric, FEKERD X 51,
FRTNEZHEESLFT LD —BICEL b aWHIBuCH L Tix, AOL 272497
MDA TH B EFEZLND.

4.8.1 Kt IZH 1T 5 AOl X3
AR D B, SEFAEEZ O b O Tldi <, BmFAE 2 & DR e o Xk
I3 2 AR R DM Z A 5 2 & TH 5.
ZDXDICEHL BMERED AOT 7#l %tk 3 2 FiE13, Rk ot %z
WEES 2 7= ICHRITH 5 Z L B3 ST 5[18].
4.8.2 ML
HEET =2 X Tobii 74 + 7 v h =2 0BG L2 T — 2 2 HW, g o
H{RZ &1 CSV & L CIRTFT 5. gaze_x/gaze_y (XM _F D IEHALEREE(0~1)
THISE N5 720, HEERKEEFR—D V) 44 X - PREGESAICED &, 1R
JERE % FER D v 7 e VREEA~ZE A3 5. BEREEICE D 23 v I g
UIDSE SN>Y Sy

AOL pfiz v b a v — t AOL HTEEIGR 7 P Ab biEREZEH L, AOI K
TIEALLZ= v brE— (0~1) dHFETRD 5. HBKE WIT AR MR
BRICHTBML TS Z %R d. AOLHERIGEZ ped 2 LA ToHATRT
TENBTE S,

H=—Zpi10gpi
i

EEREFLEE - WIS EE Y L <, AOI Z & oFHEEILE S X NEHReR o
PlEfL 2 HJ 3 5 (19].

#H BRI BT 5 AOT #ElsfH - IEHIG 2/ M L, S ol z1T
5. FoHr (8X3) TIRMEEEFEOFEIMOMR ZHEEL, Mlhahr (4x4)
TlEH R AOL ~Df Y SFERMBIICE 2 2508 2 e 5. fFRlE, AOI Z¢
DIHTERIGZRTKER L L CBHET 5.

T X P OEEHC DWW T, HHFAHFED A OMEIFIERR D AHE, XEPLL
kD> H L D A% 1% 3 BxRS CEREF L, HAEII T & L 7.
« 2 AL L (B “a cup with cocoa” 72 &, BARMEIHTXE %)
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- 1: BEEEL ~ v (cup, drink 72 EHFRIEIZ S > TWw3)

- 0 © MR LR/ 22

B, ALV E 72 IBERE L NV (T EERE 2HIE 21T, AL <Ll
BRL7ZHDHHERE —EL CwiLid 2, FBD A DY, Bl 2 1X 3 "two sheeps”
IZXf L C’sheep” DA DEIEZETHNIT 1 & Lz, HEXaTIE, ZhdoFHEE
& L7,

¥ 77, WA EERERT 272012, Welch D t REZTo7-. et X

UCHIREDOIEEEIZH 4 o5 572, Holm fliIE% 1T - 7z, #ilE#&, p<0.05 & 7x
LA GDLEEHEL LT
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B5E R

REETIE, HIAEKBEERICH S S N2 B 7 2 =2 &, 8 H O TH,
OEME, BXOFEAR E OBGRICOWTRT. fERIL, koA L i
RYEDBISIC/H TR 2, AR oBN T, B —BELa v T
AP DO—HEOHAEDLEICLY K41 TRLZA~D D452 EL, H
KUEOBIA T, MBS RELE LSO EoHAGDbEIC L VI 4.2 T
NL7z a~d D45 EREL 7.

WEE 1 BICoE 10 RoERERRL, 16 L4 THE 160 sdiTH EME L 7.
HREER R ARG 21TV, 2o, MET A PBXUHIRT v r— %25
Jiti L 7=,

FFEEANT A -2, BELIORTERTERTIL LT3,

* 5.1 FHEMEAT A -2 DEEE

BRD

o A& AVTFIORMO—HE BASSO—HE IS RBILE RS EE
= conH errH srH ctH
& conlL errL srL ctL

51 M RICH TS ER
511 BRMUHSICH T 28178 (A0l H9fHmTr bAr—)

5.1 1, MLt A~D b33 AOI ity b v v —oFHEfE%Z R
T, AOI S3fit v b v —3, HMRDEREROEEGERIC & OfEEHEL <
W ERTEETH D, [HAFVIZE, FEEPEGREEREFERNICA TV
TERERT S,

BREPRZ L, A ZEPREL, HWT B, D, C DlEE -7z, T4b
b, MIFAMEO—BEL a2 v T 7 A L O—EER & D ICE VST, HES LY
AT 2 A RO NIz, — T, EF SR L b MRV TIR,
AR D 3 BUIH I /NS  Zr o 72,

DI Ers, HEESEGEGRTIE, FEEEREERE W CERANE %
BEREL, XRICLBE L T2 afggds3d 5. 72721, MENICEETH 20 (C
DWTIEFT — 2Bl L 5% ORABLETH 3.
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0.8 A

0.7 1

0.6 1

0.5 1

JILL

0.4 1

0.3 1

0.2 A

0.1 1

0.0 -

A B C D
2 HEABCD

5.1 AOIpfizy bt mv— (&M ABCD)

512 8RMESAICH T 2ER1TH (FHELR)

5.2 1C, ML A~D ics 1 2 FYEILARZ R T, FHELEIEZEM
B % K3 2 fiBNiEEE . L Tl o 72,

ZDORER, A Lo FHEARSRD KE L, A ZFcsnT, B &t
(p=0.0077), C5fF (p=0.0174), D 5fF (p=0.0129) OfElTHFHEEED
MER I Nz 2, BIFS L URE AR & b ICEVERICE N T, ¥
EHHE PPN L HREE e OBGRE XV ELIEE L T w2 AREE AR L Tw
5. —J, ZOhofrHbE CIETAEEEIMR I NLARD o7 (p>0.05).

B, C, D &tFclakzhaEZdRond o720, ke L THEEDEH WS
iz &, EHRIEMCE S FRAIALEE DN AE U Cn iz 2 L AR I 5,

24



i B EABCD
5.2 MEFLEE (FEiE1: ABCD)

513 BEMHR aIC BT 5 RBREF

TR u%’b‘é%ﬂ‘lt%‘ﬁ%@%%ﬁé: LT, EHEET R X0 1 EBE
DAL 7 2 M I 2 WP HEE O R, 7 b WICRFERZ I L 72, i
T A~D BT 2 EZEREELK 5.3 I, BIEEEXREZX 5.4 1, REFE

K 5.2ICRT.
Z OFER, O E VTR HERE X OEERERR L D IcE N

fHE 2 oz, FFic %EJ%HE}E,%E VT 7 AN DORITHRECEATIE, HERA
DR P HERE S L OXROHARICHT LG L3 <, BEORLIERERICDH
fPERTORERE o, —77, BREEDIKR TR, iMiEERE & mRNE &
DIIGHA T TH 570, HERE X OREEMES R o HRA R oz,

LAE XY, 5@afAE G 2 mFa e & SR % & oBREETNICEKBL L Tw 5 5
25, RERFFCEG LT s R[RetErH 5. 72721, HEHNICHETH 30212
WTCTIET — 2B a5 BOMAELLETH 5.
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0.8 4
k U_E..
n
K 0.4 1
ﬂ .
w 0.2 1

—0.2 1
A B c D
B MABCD
5.3 BT 2 M (JEiEE ABCD)
1.0 - -
0.5
0.6 -
B
[ 041
4
ﬂn_z .
% ]
0.0 -
_0.2 B e
A B c D
EEStEABCD

5.4 EIEAES 2 (EEME ABCD)
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* 5.2 MHEF =+ (HiEME ABCD)

BEME(ABCD) | BESEE | BESREE ﬁgmﬂﬂﬁ&f BisE
A 0.5625 0.5000 16/18 0.8889
B 0.5641 0.4872 19/22 0.8636
C 0.3500 0.2500 10/14 0.7143
D 0.2000 0.1714 6/7 0.8571

514 FBEMEHRSICBITREIRT V7 — k

HEWBRICE T 2 TEEHMI L L <, BRI RICT v — P2 FE ML 2. K
Ty —1FTlE, BRORSLTIICoWT, 5 EECRIZ KD 72, TR T
UTo@EY TH 5.

1: Bedhotz

2: LRSI o

3 HE

4: Y LEDOL o7

5: ROobd»o7z

5.5 TiX, 2o DEFHEDFEIEE FURNITRL TW 3,

Z DGR, HEEOmWEA T, BB LT WHEHAIIR I Nk, Fric, 8
SO —HELav T 7 A MOo—HER L bITHE VG T, FEEHE T
BIRIFCcH Y, FEHEDSHERE ZWRWICUE L 32 o 0[RS H 5. i,
BT HME NG TIL, B O NEBfR-CIEFAGERE & ONICHANEETH 2 720, §F
i< w2 HAAR b NIz, 7L, MEHNICHETH 2 21020 TR T — 4
BaEIEL L2 5 % OMGERLETH 5.
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A B C D
82 EABCD

55 M%7 v/ —1 (MHEMH: ABCD)

52 FIRMERICHITHHER
521 FIRUEHSRICH T 2818178 (AT hokE—)

FIg@im <X, RS RELE | X0 ImRstE] oFKoMe
XY, a~d D AFHERE L. HHFEMFICET 2 A0l Ay oy —%
Wi d 3 2 & ¢, AR O BUE & & i L 7.

Z DFER, c FIFICHE VT, a & (p=0.0041), b FfF (p=0.0023) DT
A ABEEPHER I Nz, —T, ZohofArfHtbe CIAEEIHEREI N
o7z (p>0.05).

FIREEDS E W T, AOL iz v b o v —2 i E <, 28 & 2GR
% B L 72 6 mal o RME T 2 BRR 3 2 3 B b 7z, Fric, Mt
KB MEN L ICEWEE TR, BHGT TOMBAEZEOHFERKIKNE L,
RS RFEHICH E 2770 T, ZoBECERL OBGREERT 217H)
PIEE N Tz,

DO Y K E <, HRN CHMIHEHELZ RoJic { WIREES KL
TWAHREMED ® 5.
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0.8

0.7

0.6 1

0.51

JIVL

0.4 1

0.3 A

0.2 A

0.1

0.0

C
ENER ¥ abced
56 AOI ATy bk vv— (HISYE abed)

522 EIRMEBRICH T 28178 (FHEALER)

MIREE R IC BT 2 PIEILEZ R L 26558, WA sREEs L oe
EREmOGEAT, HNWICKRE WEZ R THAR RO, K 5710783, bk
fFics T, af ik, b &M (p=0.0137), d &M (p=0.0191), c 54
ICBWT, b5tE (p=0.0191), d &M (p=0.0191) DR CTHFHIE ZEED MR
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