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Abstract

With the development of globalization, there is a need to use a common language to
communicate with each other. English occupies the status of a common language in the
world. English is spread worldwide in almost all fields such as science, engineering,
technology, medicine, and education. Vocabulary learning has long been taught as a basis
for L2 English language learning. To acquire vocabulary effectively, it should be learned
through context.

However, learning through context requires the learner must learn through tons of
reading. This method is effective for vocabulary learning, but for this reason, it is difficult
for L2 learners. Another hand, a widely known method for learning English vocabulary
is based on translations. Learners acquire English vocabulary through translation, a
method that has been taught in school education for many years. However, such
translation-based methods are not suitable. This is because, for example, native English
speakers and native Japanese speakers have different ways of interpreting the same thing
or situation. The same thing or situation is interpreted differently in each culture.

One of the methods of vocabulary learning that does not rely on these translated texts
is to use visual clues. There is some research proposing a system utilizing image
captioning, which generates captions from images. They regard the caption and images
as the context of learning vocabulary.

In vocabulary learning in English by L2 learners, errors are perceived to occur even
among learners at a high proficiency level. The similarity of the spell is one of the main
difficulties of learning vocabulary, Japanese learners tend to figure out their meanings by
looking at the words because Japanese words are ideograms. Another hand, English words
are phonograms the meaning of the word cannot be understood by looking at the spell.
The reason why spelling errors occur regardless of proficiency level has been attributed
to the phonological awareness of native Japanese speakers.

Such causes of error in vocabulary learning can be the serious problem of fossilization.
Fossilization makes errors a part of natural language and makes it difficult for L2 learners
to improve their errors. Therefore, we need to consider the lack of suggestions for errors
to be a serious problem for L2 learners.

Horiguchi et al. proposed an Error-Based Simulation focusing on the implication of
error and its effectiveness for learning a physics task. In this study, the difference between
the learner's prediction and the correct phenomenon is visualized by simulation and linked
to error correction. This effectively helps the learner understand the cause of the error. We
hypothesized that applying this visualization of learners' errors to vocabulary learning
would prevent fossilization in English vocabulary learning.

In this research, we developed a vocabulary learning support system with image
generation, LVIG(Learning Vocabulary with Image Generation) that automatically
generates images corresponding to the learner's errors and shows these images to the
learner to encourage reflection. We hypothesize that the difference between the image of
an error and the image of a correct answer will be retained as an impressive memory.

Assuming that the reason for second language speakers' errors is spelling mistakes, we
create an environment in which learners are more likely to cause errors. This environment
allows learners to correct their mistakes.



We hypothesize that the difference between the image of an error and the image of a
correct answer will be retained as an impressive memory. It is realized by the image
generation model. To build such a system, we defined three tasks. The first is a Question
Generation task, the task is for making learning material automatically from the MS-
COCO dataset. To accomplish it, we define the vocabulary list COCO-word list by
utilizing Natural Language Processing. We also made the module to generate a question
automatically. The task is to extract the target word from the sentence from MS COCO
and replace it with the blank. The module also utilizes Natural Language Processing. The
second is an Answering Support task, which supports the learner in answering the
question by extracting the candidate’s word by similar spelling. It enables us to learn
vocabulary easily through the candidate’s words. The third is an Image Generation task.
Utilizing the image generation model DALL-E2 which realizes generating images
corresponds to learners’ errors.

In addition, we conducted the experiment with 25 subjects. The results of the
experiment were analyzed for 22 of the 25 subjects. The reason for this is that we excluded
subjects whose data were missing due to a system error. The subjects in the experiment
were graduate students with a high level of proficiency in English. The experimental
setting consisted of two models. The first model includes image generation. When the
learner makes an incorrect answer, the image generated corresponds to the sentence with
an error. While the second model is a conventional model that does not include image
generation. The vocabulary for the experiment consisted of a total of 100 high school to
college-level questions. Eight parts of speech were used. In order to evaluate whether
repetitive errors could be prevented, questions consisting of 20% error-only choices were
included. The same subject tried on the two conditions and repeated them twice. Each
condition is assigned 50 questions, 100 questions per term, and this is repeated twice for
a total of 200 questions. Subjects completed a questionnaire when answering the
questions. 1. The questions asked whether the images in the COCO dataset were
associated with a sentence, 2. Whether the images generated during the wrong answer
were associated with a sentence, 3. Whether the images generated during the wrong
answer were impressive. In order to eliminate the effects of the order of the questions and
the characteristics of the subjects, we adopted a counterbalancing technique. In this case,
the learner solves the same problem twice.

To evaluate the learning effect, we measured whether the learner made the same
mistake repeatedly when solving a problem in the second term as they did in the first term.
To evaluate the learning effect, we compared the two models based on the number of
vocabulary that the learners repeatedly got wrong. The Wilcoxon signed-rank test was
used as the test method for the evaluation. The Wilcoxon signed-rank test is a non-
parametric statistical hypothesis test used either to test the location of a population based
on a sample of data or to compare the locations of two populations using two matched
samples. We also analyzed the effects of associativity and impressions of images on
vocabulary learning, based on questionnaires obtained from subjects. To evaluate the
model, we assessed whether the images represented the content of the sentences based on
associativity collected from the subjects' questionnaires.

Our experiment result showed that the proposed method can prevent repetitive wrong
answers by comparing the proposed method with a model that includes image generation
and a conventional method. We also found that the images in the existing dataset and the
images generated by the image generation model are of high quality. On the other hand,



due to its high accuracy, the proposed model has the potential to induce learners to learn
vocabulary incorrectly when the learning content contains errors. Although these
problems occurred because of the high reproducibility of the model, these experiments
showed that our proposed method effectively prevents repetition errors and is effective in
English vocabulary learning.

In conclusion, Recent technology contributes to the learning support system. A large
amount of the data set also has a high potential for adopting education. Our proposed
method utilizing MS COCO and sentence-to-image generation model has the possibility
to enhance the learning vocabulary. In this study, we proposed a method consisting of
three tasks to build a vocabulary learning support system that can suggest errors and learn
from them by automatically generating images corresponding to the error. We described
the possibility of using existing data resources to create word lists by difficulty level. We
also described how these data resources could be used to generate questions with blanks
for use in vocabulary learning automatically. We believe that the ability to reproduce
concepts through the application of an image generation model has the potential to replace
the experiential learning of our native language by enabling the conceptual acquisition of
a second language. We aim to develop a vocabulary learning support system that can help
L2 learners learn English vocabulary more effectively by using image generation to
understand English concepts.
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Hla (75, EREAER L2707 0 — 3T o/ 8-2 17T



FEEOERETHE

l

HESEREEY X FCOCO-word) 2 P L W FERR L L SF LMY

|

(2) R EREX FEAREGDIFLL EIERMNEMEERZ A 7NICL Y, BT EXE
ERHRYT =3

COCO-word Y &
(1) .

& 3-2 EMARS R 7 7w —

HEAER X R 7 TlE, el L 728 AT LR T, EHEFEOEHMNE ZH#
EL7zDb, W5 EHNEGEY X F“COCO-word list & V #E MR & 7 255 % Hih
32, 20o0b, FENRELZENLE T 5EEZEET 27220 & BIEE
RAA 79T XY, MEZAERT 5. BREEKRZ X7 TlE, KIILT,
(1)COCO-word list DK, (2)ZZFff & AKX R 71T o3,

3.3.1 COCO-Word list

FRERERE YT H IR T 2 2 I — N2 IW OEE L, BERFI T —3
Z SCoRE (Sentence Corpus of Remedial English) [17]iX, B E HA
AN AR E Bz 2 [ 7 — 2 BB GRS E K 7' v 77 L] TH 5. SCoRE
L, 3-8 1T X S IC TR RTEBISC & £ 4, MR, MREE, L
v, BRToONS., —T, AROHE L L COlIMTH 2z a7 vy
LLTEDEWES, oD TF—Zt%y Mo DSTHIGT 3 Hig % %
DB EBNETH B,
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i~ ® ez v EBEennaae- Her - 3T v v~

Q
I
|

that beginner The footstep was {that} of a teacher.

that beginne: Mis voice Is louder than {that) of mine.

My room is bigger than {that} of John's.

UPLDI A RDA I

BRETNEOEOMN

beginner Sam got {one). YARENEDEDA

beginner Linda built {one} very quickly. UL IRENELETH)

PR ity . ~ . P — it o 3 v 0

X 3-8 HEAHIX 2 —-%2 SCoRE 7 — £ i [17]

AT, R ¥ 7 avEDT ) T—3a v T — RS REET
— Xty b TH3, MS-COCO ZiFHL, ¥Havs v Yo% 3 5. MR
EZDOEBRICIGL Xy T av BT /) T a vy T — XA THRING,
KHEF — &2 v b MS-COCO F— &%ty FD—E8TH 3 5,000 DA A —IIC
X LCHG X N7 21,468 DF ¥ 7L 3 v ENRICEENRE LT L, COCO
Word list Z#5E L 72, R0 & LT3, 3-4 X0, @#®Ic COCO-API
ZHW, MSCOCO 7 —4 %y bDT /) T—vavVT—XD—D2ThH5b, ¥v7
vavieiiTa, FrFravicld, MICRT@EVZOF ¥ 7Y g vicHisd
HEHRD ID, ¥ ¥ 7> a vllcicGzonzdx 7y avIDhEnEEND.
M)XK, i L7=2F ¥ 7 a v 2 HASELM 477 ) TH % SpaCy[18]%
v, HEESE], R~ K7 /N LF~0EMm%EIT5. K 34D
7T, Uo7 rxRicX>THRONEHEEZRLTWS, D7 rERIC
Lo THELNI-HERZRIRT 25EEHSERTH 5 CEFR-J word list %S
L, BESER G N7 — 2 %2 t, 8 o5&, A1~B2 O ERIE#E
& L T(e)COCO Word list # 2 L 7-.
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a
“{ ‘image_id’: 1268, ‘id’: 171122, ‘caption’: ‘A
beautiful woman taking a picture with her

1 headword - pos CEFR - Corelnw = Corelnw = Threshe -
smart phone 'J } f :m.AM mAM :;:':m' ::
""""""" MSCOCO T—ZTy F&T | et e —
b 9 s :ﬂ::':ue B2
{"headword': 'abandon®, /ﬁiu a:{"? Eg
‘pos': 'verb', 'CEFR': 'B1', g e Sl ationsiiite e i i
'Corelnventory 1': None, 18 ot e
'CoreInventory 2': None, o e
'Threshold': None} 2 sorly oS
21 absenc noun B1
22 abser adjective B1
c(al-vBZ cocoadjective) 2 soustn et &1
(a1~B2 cocoadverb) ) e . o
(al~B2 cococonjunction) ey &
(al~B2 cocodeterminer) | iraree e T
(al~B2 coconoun) 2 sondari i@y e sd oot
(al~B2 cocopreposition) CEFR-J Wordlist
(al~B2 cocopronoun) Copyright® H5HEEAS 18Rk  HATFE Al
(a1~BZ COCOVer'b) Rights Reserved,

COCO Word list

X 3-4 COCO Word list £ T V|

CEFR-J[19]iZ WM il 5255 B (CEFR) 2 X —2IC, #HRlEz — 2 (F
E - 5% - BEo/N SO T NHERFELY CEFR HEHEICKEPICHHELZD D)
R— 200, &E - o CEFR LR - 73 2 MICHLY kb T 2 4@EEE
BEMET S, LW HETHEINE TRZThDOL LT L OFEERIL, /)
R~ TERETH 2 Al (1,166words), HEK 2 FE~EfK 1 FREE T
H 5 A2(1,411words), Eifk 2 FE~KEZEL AR CH 5 B1(2,445words),
KPZIE~RKRFHEL XV TH S B2 (2,779words) TH 5. Z T, KWfFET
EF L 72 COCO Word list DFEFEOMFEMEICOWTE R T 5. £ 31 TlE, o
FIEIC L W EFE L 7= COCO Word list DE#HE L CEFR-J word list DFEFEE D
SIGEREZFR LT3, X35 Tld, 77 7ic XY COCO Word list DHIZEN: %
AL L7, TS DXP/RT L H i, COCO Word list T, #WIEHE CE®
ZEERFEICOVWTHBL TCVWE 2R LTS, —H, BWLL_LICARBIC
DM I T L CTWw 3 2 Az 22, SERE L 72 T2 MS-COCO 7
— Xy PO—LAFEHLTVWAWI EH2E, FT—2ofRICE VA ET 3
ZERTFRING, BEFHRIRVT, MS-COCO F— Xy bDFTRTDF
— XM Loz e LT, FRlico Wil 3528, 7—X kv b

12



ZIRT B2 LIT LD,

BT 2% TH 5.

®ilb 5 5 ZEFft & ML AL & R 712 T 5 28 alRFA] 23

& 3-1 COCO Word list %, CEFR-J word list ® L~V - &5 jl| §FE

Level |Part-of-Speech ggrggevrvz: i List 2;:]:‘:’ %' lLevel |Part-of-Speech ggzge‘;\,z: A List SEF'"S' of
Al adjective 123 148 |Al noun 504 631
A2 adjective 128 2431 |A2 noun 528 773
Bl adjective 175 512 Bl noun 628 1267
B2 adjective 105 591 B2 noun 493 1421
Al adverb 64 75| |Al preposition 30 30
A2 adverb 69 122 |A2 preposition 16 19
Bl adverb 38 157| |B1 preposition 16
B2 adverb 28 197, |B2 preposition 11
Al conjunction 10 10| |Al pronoun 37 47
A2 conjunction 7 8| |A2 pronoun 17 24
B1 conjunction 5 13 B1 pronoun 4 8
B2 conjunction 2 6| |B2 pronoun 1 4
Al determiner 29 31| |Al verb 114 134
A2 determiner 7 10| |A2 verb 127 204
Bl determiner 41 |B1 verb 240 464
B2 determiner B2 verb 193 547

13




Ay RlRREE

1400 Al- - + B82%

A2. -+ 64%
- Bl- + - 45%

B2+ + -+ 30%

EDD

[z

53%
00 [
00 [a3w 85% l:| S7%
IF SN
= 4% 1008 7 ¥
100% = &
o [ e | =
: g EIAR

a1 a2 Bl
I Number of COCO Word list
O Number of CEFR-] Word list
[ Coverage rate

X 3-5 COCO Word list ® CEFR-J word list I %3 % {85X

332 ZEF{T EMBEM L X7

ZEFTAT E REA R X X 7 TlE, FEEDOL VLU 72 E BN REEZ 22 &
T oMEE HEIEKT 5.

36, ()TlE, ¥HEEDL G L, COCO Word list & b FE I REE
EET S, T, FEXNREEL L CTYbserve”, fhaAl“‘verb”2NBE I NS T
ExERLTWS, (b)TlE, BIGEE S NP ENREEL 220 L 3 5 M % E K
3255, MS-COCO 7—42t v b2 bd ¥ 7y avickWEEITH. MED
T, P L72F ¥ 7o a vich LT, BRASEBEBWHE S A 75 ) TH 3
SpaCy %z M\wC, HFESH, JFERZH, SEEHRONEZ{TS. 22 Tld, X
IRICIE U 7= BEE D MGATERA IS T2 C L EE & o b, LEEBEICR VT, R
RN F—HL TR ZOMEOFbNFIC L VG E, BEWRLEALL L
H5. X, Bihs 5 EIEIEE R 7RG TG & 72 2 3810 CR— i EE
WCRORBEDR D 2720 ThH 5, ULEoHIck-oTxFry v aviviGons
HEE L, PENREEE, Wi, AKX VIRAEL, AL V10 DEEE ZERTIC
BT 2 I Ko TR ERTED HEIEK 21T 5. 2D, —DDFRICK L

14



T, EBROMEE LR T 3 BEM2H LT\ 328, BIELETIZ, MSCOCO 7
— Xy DT — ZOWREITI Ly, LK ZEZERE LYIDICHERT 5 XD H
ERRE L. FfoEAE LT, il —%%y b% 5,000 DA A=
ICH-Z b7z 21,463 DF ¥ 7o a VICHIR L Tuvs 2 5 b A AR 2 R & & 2
ZEEENE LTS, BURD v 2T LCl, BIREARR X 2 27 10T 5 22Rih %
AR X 2 7 OEROKFE IR E R DT -2 DKE X ITKFT 5. (©TI3,
BRI N T R Z R LT 5,

e

Learners level "A1” |
Part-of-speech “verb” |

/

Question generate task

’ Input
N S

al] — b —
[ ] — ] [ ] A ca% observing a : “ < D \‘,‘
i computer screen nex o o
COCO word l'St topa laptop and a 1 MS COCO

I L cordless phone. | L J
g Target word ' \

"observe” e [A" ‘cat’ ‘ob e -~ N [
, 'cat’, ‘observe', 'a', 'computer’,
Part-of-speech e .| 'screen’, 'next’ to', ‘a’ ’Iap,to,p?', ‘and', J spaCy
et ‘ a’ 'cordless”, 'phone’, '] ‘ |

. Out put
L'A', 'cat’, '()', 'a', 'computer’,

'screen’, 'next’, 'to', 'a', 'laptop
. 'and’, 'a’, 'cordless', 'phone’, |

3-6 ZERTft 2FEER L X7 €TV

34 [AEXIEXRY

MIES R 2 27 TR, FEEPITRRICHEE S AT LCERET I 20O R
ZITH. TTTIE, FEHEVRE LT OEREZME ST 5 2 LIT X YRR ICH
BEICRE~DOWNAZRT L 2HNE T35, &2 LY T WERKICO W T,
L2 FEF OFRRFLEH IR T 28V o—RHE I 2~ voiflicdEH L, Tl
L7ZARNVDFEREZTIRT 5 2 LICK D EEEPRE LT WEREEZEL 7.

FHR R ZEFTH TR IR W T, AN TR FEEER RV A$ 275k
L, IELWEEZEIRY 2 @BRAORED — oD JjERE L OND. FEEN AR

15



N AT BHETIE, FEFEOEHMNEMERWAEEF IR 278 o WEE X 27
BEND 0, KT TR, FEEF ICEEGA 2 IR T 28I ORI & 5 3
5, FEEIEUL ANV OFEE LT T 5 EOGERM O FREE 2 T 3 5%
IZ, Levenshtein % H\ 7= /5iE %83 5. & 2 Tl¥, Levenshtein FERfD
HIE TR % R 3-2 #HICHIRT 5.

Levenshtein FREfE X, SCFAICH 3 28 A, HIBR, &, OEfEIC X v iRt
BEZEITH. 22Tk, BHOZOEMETAME 1 LRET 2. vRITE, %
NEN,UTICED 2 3200 EIC L VEHINAZEORD /NS WERZED 2.

(a) Wi+ 2~2D LO%fE+ 1

b) fiRT2~RDEDOELE+ 1

(0 HiIFRT 5 ~RADKE EOE+xG, 1728 & b IC[F—XF DK, x=0,5,
T3 %8 7% 5 Hf x=1)

Bl 2L, “B ol @O OMEREAHEID 72w %, K 3-2 21
5T LI X VEHAEREL 7 5. K 3-2 B CTRTEIN T, n XFDOILFHID
LA NICRIFS n e 0 0f#En &7 0, B CRELZ—1TH & —HHMPE
T3, ORIC, R L3200 — LI wWREZH® 5, RICHFTILINZRIC
DWW, F, fTHLEBDICFEL WD, (Jx=0 DFFBERD /NI VWEEL &Y, /£
ETehrg~AxtoBBEICIY 13 o oNE, I RTCOZAPHT YA FIC
) b7z R TRLT R FEORUED 2 LFHIHEEREL 72 5.

% 3-2 Levenshtein BE¥EIC X 3 2 SCFF| R D PEEE D & H 4

] gcA > 7= L
] 0 1 2 3 4
gcA 1 0 1 2 3
7= 2 1 1 1 2
Ly 3 2 2 2 1

Z D X 51, Levenshtein %, BIYEHENEIC X » CHEEESEH X 4, FHE
B, +Dm+D D Koehddlic X v, &A, HIbR, EfEP{Tbhs, ZoFD

16



AFEEIE O(mn) & 72 5.

Levenshtein FEff % F\> 7= python API ®—2 & L C, pyspellchecker [20]%}
» %. Pyspellchecker Tlx, FHHNICHFHEHENPEAINTEY, ANJLEZARLIC
AL I ADD o 125510, Levenshtein FAEEIC X VTl L 7255 % §FE 2 &
HL, AL ARL IR L, ELWARLVOBEHZRTT 2D TH 3,
ARG T, BIZF ORI & 72 2 HEEICH L ChEENREEL gL Tk Y, FHHi
ICERINAFHECTIIPERBEORES RN R M2, Tho Yy — e flifd
T, REFIETER L COCO Word list NDFE%E TR IC Levenshtein Hhf %
HEL, fRfie LCind 23 otRe L T L 7-.

REFTZAREZELE LR DETAICONWT, X 37 T, FEHEOEENREE
Xt L, E#F L7z COCO Word list 2> H3EIL 7z 2= v i #17 5. BEARDY
I3, S L7z Levenshtein FEEfEZ I\ CXISR & 7 2 5EICEMIL 7258 2 i &
5. ZZTlE, FENRE goose” I L T, “rose”,“good”,“nose” 7z & HMEHH &
LCitidnhcn s, i L2 @Hio o —BERE WD 02 bEEEM L L, 1IE
Brat 3 o0&z ERT 5.

Target word ‘
(“goose”)

l

COCO word list ‘ v Gussion
| i part of | Sentence with

._speech | blank

Input support

"Angwer"|"Answer"|’ Answer ‘
(‘rose’, 0.6666666666666666) (rose” ) "good” ] "goose”)
('good', B.6666666666666666),
('nose', 0.6666666666666666),
('pose’, 8.6666666666666666), )
('opposite’, ©.6153846153846154), mage |
('bookcase', ©.6153846153846154),

X 3-7 REXZEL R 7ETAE

17



35 BERERKRX R Y

BRAEREZ A7 T, FEEOREFICNLC, ¥IGL 2WmEREZ LR LIZRT 5.
JEREREEL B IO L 22 R E T 2 EE T S LT, BLEPTIE ISR 5 iR
ERETAEREIRL 729 2T, RS CTHWZFEZMNT 5.

ZEFTEEZ AR L L, FEHFOMEICIC U ZHRZzRT~EE 5 9 2T, &
KX N5 R Z RATICZL S 5 Tk, T XCTOEBREZZEN T &5 FENH
Z b5, Nazeri blE, B LD~ 27 XN ZEERT 2Hificd 3,
“Image Inpainting” D72 I C, Edge Connect #igX L, iEHED—D
L TCAELNREHIRT 2 2 2 7 3FET 5[20]. © 2 C, FEENE S /-0
BaBEIRL2BRC, Z oG EREHT 5 L 2EB X5 5 2T, — L2
ST AIEEZRINEYZHEL, REL LIV EA A —YICERNS C
T, PEHEOME L RBI T2 HEREZLNS. 3-8 Tl¥, MS-COCO 7
— Xty DA A=V 5 Edge Connect IC X W R LR 2WEEHEL, F
ANCHE S N2 ERZ2 W REEICENRTWS, &2 TlE, FEAMED IEZ Tt
BT BDIFTAX="THY, FEHEDANLIZHERI R ZHEL B, —
F, TOFRICRNT, FENRE &Y 5 2B OHRTH Y, B X PREE
WNRETHZEIIREETH B,

Output

it Output

st A - m

[ 3-8 Edge Connect iZ X 2 W RYMEDHE, BIXUBBREK DA X — [20]

18



A TIE, FEFTOREZEUXESERI OERZER I L LITLD,
WREVMRICHREL 2w L2 HIET. Xk oWz KT 5E7 LTl
BERE A e T ADEAET 5. OpenAl IZ X Y BHF & 1 DALL-E [21]13 KHIES
EETANTH S GPT-3 2 X —RICHEINEKET AL TH Y, Boris bl
DALL-E #8811, GPT-3 X W HfED/NX v BERT #€7Lv& L CHEHAL 72
DALL-E mini [22]#18% L 72. DALL-E mini 3 DALL-E & YL, BETH
577, I NS HEORKEEMEGEERA U 5. AifFETld, DALL-E @
BchHy, LV DT -2y A VFEHFINLZKBELRETLTH S
DALL-E2 %M 3 5. DALL-E2 % API & L CY AT AICEET L Lick
D, FEHFORZFIIG U ZERER ZFEH I ¢ 2BRHEH LR AT L2
L7z. X 3-9 T, DALL-E2 28 AJISCICIG U 72 R A ATRECTH 5 & & &R
LTWw3, EE®DAJIS“the women is (taking a photo of) the white beer next
tothe river”ICXf L C, WX HBEZIIFAWTRE L T KT OHHTE T»
5. —ifEIMANOEZ 2L X &7 TEROITH 3 2 E K HEER T, A
“dancing with” % &K L 72 H{RAEK D AIHEL 7o o T D, FEEFOBEFICIG L 72
BRALICEL T3 ez, REFEOETLE LGEEL .

AN X : the woman is (taking a photo of)
the white bear next to the river

A X : the woman is (dancing with) the
white bear next to the river

e

X 3-9 DALL-E ic X 2 B4 mel [21]
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FAZ JAbRATOERLE
4.1 1=

KAWL T, FEREREEEEE TN T 2 A ERA o i@z A L L,
BEOBMERIGER L 23835 2 &0 30CHIG L2 BRERZTT 5. RED A4 2
— YV CORFUL A EF I RICHIR % 5 2 FEEORE~ONE L,
—ERR o ZZMEICN L CHE VIR L DY 22 ¢ #HE 35, 5 3E T,
KFFRD Y AT LOBWEERICOWTE R LA, KETIE, ZNOHKERIC
GUHBEICERL, WHMEEBRHO 7 b 24 7oEEICOWTHRR S,

4.2 FRFEIRE

7a 77 LAORRERKICIX, 23— VT 7 4 £ TdH %, Visual Studio Code I,
Docker 2 v 7 F % W 7= BiF BRI % E H nl g Zn L3R PR RE T H % Remote-
Containers ZF|H L 7z. S RIOEZEITHRVCTH W 72 APT 23 EER IR L 72
GBI WThH, it PCICR T 2REOISHZA[REL L7, X, #%ikd 2 WGt
FRF AT EHAMEEZERZL APLICK 2L 2HRL > v I va—FT
) { [~ AT L% Googlecolab L THiZEFT 22 21IcX Y, £D PC 25 % Google
~NDUTA VDB TY AT LT 52 & 2 EHL 7.

43 ATLDI3IDDOBRERICNITHEE

3BT, N L2 2T LTI, FEEIFEE 2T, $EHED
MBE G CHECEEHa v vy REREINE LA BELTWS, —
T, VAT LOWKEFED—D>TH 5EMAER L X7 TlE, FEHBFDONRGEIC
LT, T —%& 21,463 ¥+ 7 a vicw L CTHERZITY, @B LEdb0%
ZERTE T oM, HEHFE Vb WG EAECGERICBE L T, T — X D
KICHEOCHRBRIFE A KT 2 0[R2 5 2. REFEHETERLZ COCO Word
list ICF 2, B2 LUV DFEFICEI LTI L 2885 IR w T, —D Dl
BRI NT 2 DRRERN A2 B 2 7 — ADBFEE L 72, — 5 CHRERICHR2 2
PO VWHERNEICAZIONEFECRN VT MFARERE D 7T v XA 2 H T
%75, 20 RREIZES 2, FHEHRIGEEMEZ KT 2 L cidfEEeE %175
FORERD B, ), FNLHND X R 7 THZEETEL A7 FEHEa R &
X s, WRAERK X 2 713 DALL-E2 1< X 3 E5CTi%, API %##F]H
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L 5 WREEOAMMKMZ#E T3, chbofEICHL, 7u kx4 7oFET
X, FATICHE{GS X CERAE T NE T — X ® v b RERA R A E RRE
L LU TEANICHEET 2 Lol ARRoMERBH L. UTICT —%
£y MEROTENICOWTHR B,

MR A B 22 AR oL o i, REFE <7z COCO Word
list DR % MR, Z2ATf & BIREAERK 2 2 71 X b ZEprff & % BB L,
ANNFZIRE R Th DIREGMEMNEGT 52 LICk VK 41 TR ¥EHARME
EEWET 2. K42 T, FBRICERINEZZFFEMEO T —20 5 HD—
DERFEL72H O TH 5 (1) TIEAE OYIAEE SRR T 15 MS-COCO 7 — &
£y FOWRD ID Z/R LT3, (2)1F, el L7222 & FIBEER &2 2 71 X
D HE)CAERINZEHMfEREZRL TS, Q)F, ANZEL X7 ITRT
% Levenshtein FFEEZ WG L 72080 L 72 A= v o fiHIC X - TS S 72 2
HERBHELRL TS, 22T, ZROBRIGICH LT, 32D 7»
ZHEEDSRRINT VDY, kBT 2 #aE RIS VT, 2T#E - 721
BEDOEREINIFED /DS DTH 5,

Learners level "A1" Target word
Part-of-speech “verb” ) (“observe")
l

COCO word st Level. ") Question.
! partof | Sentence with
‘ e bl

| Input

| A cat ol

COCO word list computer s
1 Input support
Target word [ Answer | Answer | Answer

“oby d e | “senve” | “obrerve
('serve', 8.8333333333333334),—— |
('service’, ©.7142857142857143),
('see’, 8.6),
('believe’, 8.5714285714285714)

['A’, "cat’, "()", 'a’, "computer
‘screen’, 'n 'to’, 'a', "lapto
and', 'a’. "

ext!, 'to, P,
cordless', 'phone’, ™

Tt EMBER2R Y (BREKFRY) /) \ EBLF-ZAAIL O (A NZIEFRD)

X 4-1 FEAREREEE 7 v —
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B AR ]

|"(1)l__'id'= 812973, 'caption': 'Many motorcycles are )
1
r

(2) displayed in the store with descriptive signs posted near them.

S - ) OSSR ' ansver':
'festive', 'primitive’],} Y.

'descriptive candidate': ['decorative',

X 4-2 ¥ FHAMEET — %

s, FEHARBEEICH LT, FEEOMEFICIL U CAEKR I N5 ERIGERE {1
L7080, K43 ThHhs. X4-3, (a)TIE, FEE DML Z Y% ZE )

-

TREICH T L BRI X > TE LN o2 lREKET LV TH S5 DALL-E2 I
AN LIRS N3 HEIEHRE 2 N FNOEIR L 72 EGHE I L5 L
72, (o)iFdeib U722 CEEEBIC X o THERL X 1L 3 BIE DTS 2> D€ % “fake”:1 or

N=
H

0L95%2eLT, FMFREIKZHEDATHK I NIZFEDTRRERBEL 72,

{"image_id': '000000279887', 'id': 812973, 'caption': 'Many motorcycles

are displayed in the store with descriptive signs posted near them. ',
'motorcycles', 'are', 'displayed', 'in', 'the',

'blankquestion': ['Many',
'store', 'with', '()', 'signs', 'posted', 'near', 'them', '.'], 'answer':
'descriptiv( )'candidate': ['decorative', 'festive', 'primitive'],
-earneransl': 'decorative', 'genimagel':

'experimentimagegb2cocoadjective/812973_select decorative.png',
'learnerans2': 'festive', 'genimage2':
'experimentimagegb2cocoadjective/812973 select festive.png',

'learnerans3': 'primitive', 'genimage3':
imentimagegb2cocoadjective/812973 select primitive.png',

le. T
(b)_, 'wordlist_a_listid': 0, 'qid': 6, 'pos': 'adjective'}

'genid': 2,

K 4-3 HGRERFAFZERMEET — £

X, M 4-4 T, FEHFOEHILCLEHRINEG I —=v /a7 ZRLTWwa,
@ T/ “wordlist_a_listid” 1%, Word list & & IR & /=58 AF 5 TH H, #kx
HOMENR T v A LTIRRNEINEZGHICNWT IF—= v a7 k)Y —
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RICT 7 AT 5T LEAFICLT. @D “select_ans” 13578 D37 B IRFICER
LEREZRLTWS, ZOT7T—2OSRIC X VAEEEVRLRY 217-
B POHEERARIC L. @7 —=v a3, ¥HEOMET L ICERS
N, VAT LT 7 —Ilkb 7T —20EKEZH TS, X, 7—=v7uar7 Xy
VAT LI T I XY I FE Lk oD O FEER A E I
BHTZ 2{Lfke L 7.

"'/0{'user_id': 8, 'qid" a )wordlist_a listid": 45, "initial_image":
'00P20093261", 'question'’: 'A young man on the beach () a
kite select_ans': 'resemble’, 'pos': 'verb', 'trial_num": 1,
'fakel ¢ Jcondition': '2'}

X 44 J—=vZrury

X 4-5 1, Fal U 7zEfRAERE AP ERAMEE T — 2% Hws itk b3
RLBEEBHO 7a P 24 702 —X 75 —AX%EZKRT. HIFTITNRWT
AT AT L D FERECE, EEMNMEEZHET 2Lk, BH4A
B, BIEXE X R 2R 3 RS 02 E, BERAERORMAMEL, BEk
T7Vr—vavollgEriEIgiiTths.
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Web browser Server
Nextiquestion

e - ~
Initial Generated ) J S
. . Generate|image -
image image . B

Learning material with

Question. images
Sentence with blank .
' 2 )Wronglanswer —— — —

fau N\

[ Answerl
g .]_ ) ) — .
= 14 Answerl | : — -
g - Learning
o= 3
2a [ Answerl ] 2 Correctfanswer 7 Log
Qo g —_ I

Learner

K 4-5 EBHA 7o b 24 F2—275— 2

4.4 > AT L\ DEEBE

RES 27T LTI 2 EZ X 4-6,4-7 18 d. X 4-6 OflTIE, #EE %
FHCERE % @EIR L 2R, ¥ EHEOHZ IO L ZHEBERK I TnwE 2%
RLTW5, X 4-7T TIRFEHENREE L 2SBE8%R L, S8Z NGS5 E{RITE
NI 7R,
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LVIG_Learning Vocabulary with
Image Generation

LVIG_Learning Vocabulary with
Image Generation

AIERZ Wrong answer
Two sheep and a
. (tram) stand next
Question No.2 to a fence in the
yard
Two sheep and a () stand next to a fence in the )
Question No.2
yard
Two sheep and a () stand next to a fence in the
Question No.2 ya rd
© roam Question No2
O tram O ror

O ram

Go / Next

4-6 A7 LEBIEH 1 FRELZERNL 25F)

. . LVIG_Learning Vocabulary with
LVIG_Learning Vocabulary with Image Generation

Image Generation

B % IEfiZTY Correct
e answer
1Ef%
Motorcyclist on
Question No.3 chromed
motorcycle
Motorcyclist on chromed motorcycle () a (rounding) a
curve roadway . curve roadway .
QuestionNo.3 Question No.3
O rin;
rougnding Motorcyclist on chromed motorcycle () a
O ruin curve roadway .

Go/ Next

__Do not push.maintain_

47 ¥ 25 LEREEHI 2 (FZE%&R L 2858)
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BEE T —RAART 4

51 B8

RETIL, WERFICH L CRELZRHEBEEHTENRED X S hpEr 5 2

%0, BERE B A @ L CREZIT - 72, WEEREYE IRV T, BMEOMmIRIC
LKanfgiftick vBonsg, HIR, T"RESEZEEONEZMRL, HVEL DMK
Zwli CHEICED 20, RNICEEICEET 221 oWTHHliZ{To7%. 2 C
T, BERERD Y DTV, BEREKRLOET A ZEIC, ST X 28
AEE T 7. FEHEVMET VIR 2EE % 2 [ VR L, Z DRIRICH VT
DIRL DFRY BT E 725 52 %FEL, 3 HRICGEEY L MEICN T
L7V —FRTORICKY, REFEICNT 23R 10T 2 BRI R HIR AT
J, A A=A N ICREOEE ICHS L2 BrHEZT- 7.
5.2 RE&7A%

PeBRE OXRE X, RAEICHTET 2 0GB 8 _5ihL 35 L2 FHEZNR
L7 EEER, AV, AV ERYT, 24, hE, Iyv~—, HEK, v
777V a, NEFLDSHE,POKY, FEEEMEE, TOEIC (500 H~900
M) BT 5HH 0 EROWERENRE T 5 25 L OWBRE E XN RICITo 7.
W, YAT LTI —FIKE T — 2 RIEERVTEZ 28DT — X 2T ONER L
L7z, W& H T 2 EEEHAEONREZIK 5-1 ICFL .

TOEICX O 77 5ll#6e&E D 2| &

10 2

8

6 5

2

2 f— 1 ]

% % % % K2 %
& oF oF F o %@
Q Q Q Q Q
\3/(0 \s/’\ \;b \S/q S
Q\/Y Q\/Y Qw’¥ Q\/Y

Q Q Q Q

$5) © A Bl

B 5-1 EERSINE OEEZFARERIAER
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5.2.1 EERSEM

WERE X, XV av Doy 2777 ECEERT o 72, QBB RO G
23& 45 Conditionl, QFREFRDHIGREKDE E 17> Condition2 @ 2 i
FHORMERRE Lz, FENREER, A 100 Ao HEE» SR 2558 ) A M %
Word list A, Word list B IZ43&| L 7-. 5-2 1%, Word list A, Word list B ®
) AP ORI ANRTH L. ZnZho 7 —F Y 2 Mg, &5 100 35
PO BET7T—FYVRAMXYD T VELDLD, ZibGAOEEGER—EIZRD X5y
HInTnws, ZhdbT7—FY RN, BEFEICIVEERELZ COCO-Word
list X 03EE SN D DT, NREFEEZKFEFEL XD E/KHEE L TFE D T 5 2,
I EER D I W E R IR E, B2LR_ADD DS TLMGEE L. X, %
B REDPIRYIBEL OBE BT SN0 T T 25, BERIIC 20%RE <
TOEREDEY THLMERRESEZ. GOHANEOEEHENH L HIEY
R oTnWZREZEVIRLMES 7 a+t 2L, Fossilization I X > CTHRSEE
LS aBIET 2 2 L ANEETH 2 0B LINICHELZbDTH 3.

[POs_|number
Adjective 5
Adverb 5
Conjunction 2
P Determiner 3

LTI o s

AdJECtiVE 10 Preposition 5
Adverb 10 Pronoun 5
. . / Verb 10
Conjunction 4 )
: Word list A ]
Determiner 6 < [ ord list
Noun 30 AN [POS [ number |
oy \\\ Adjective 5
Preposition 10 N Adverb :
Pronoun 10 ‘\\ Conjunction 2
Verb 20 “ Determiner 3
Noun 15
Preposition 5
Pronoun 5
Verb 10
[ Word list B ]

X 5-2 EENREERFHPER
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FENER TR 2 SR A KIS 2 %, BERE L ICENENDFERE) A+ %2 7
VELTHEL 72, 2N ZNDEMITNGT PR, FENKEEICRT 2 IHF
REBETE2HT V2 —=NT Vv RERND 720, $EHEEILX 4 2DV —T D0
TP INT. 4 4OWHE L, KV —T 6/ T o0HEIhiz. 2 C
TlX, ZhoDEFIE, K53 ICnTHFL %5,

Groupl (CI,WA)H(CZ,WB)\ ~( )
N | —[EB &R UCHE,
Group2 |[(C2,WB)—(C1,WA) T E R T A
Group3 [(C1,WB)—(C2,WA) | — 75
Group4 \(C2,WA)—(CLWB) ) —{ )
1%—L4LH ‘ 22— LH

X 5-3 HBRE RERICNT 554, EF

#1212, Groupl ICHF 2 WERF 1T, #10 ICHERERKAESEN S Conditionl
T, Word list A Z%# L, Condition2 T, Word list Bz 3%, LAE% 1
Z—nbl, 25—LHTE, 12— LAOMELFELHEL, FUEEIETC
FEEITS. W 54 IORTEREIC LB ) v H— AT —AEHWET v —
Pick b, 1. MSCOCO F—% & v M ic&HE N B EGICH T 2 g, 2. £
BRI 3 2 AR M, 3. AR 5 ZIF-HIRD 3 FIC OV TEREZIEL
7=, TV —bONEIXZENRER,

. FIDICIRR I NS HRIE, XONELZEBEE 5D DD,
2. WMEROAREBRIL, XONEZHE I ¢ 50,
A R DA KR X, HIRICER S 20,

T®H 5. Conditionl ICXT 25 EH T, 2o EEPRBREZITV, BRI
ENGEIC, 1, 2, 3 OFMICH LCEZEE{TS. Conditionl IZiY W TIEE
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L7856, EHRAEAE £ 7\ Condition2 DFIE, 1 DF%MD AT L CH]
Bxwfro. BT v — Mo Tidffxictgil 3 2. g 137 v o — F Hi
ICRERE L DR AZIT5. 77— Fid, Conditionl, Condition2 T% il
ZEFNCHEL 7-.

No1l. The image displayed on the initial screen suggests the content of the sentence

0 1 2 3 4

Strongly Disagree Disagree Neutral Agree Strongly Agree

No2. The images generated by wrong answers suggest the content of the sentence

0 1 2 3 4

Strongly Disagree Disagree Neutral Agree Strongly Agree

No3. The images generated by wrong answers are impressive.

0 1 2 3 4

Strongly Disagree Disagree Neutral Agree Strongly Agree

B 54 #EBREICLB Y v - R T —AERVET VYT —}
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522 EERFIE

PERE IR D2 EERZ LT D (1) ~ (5) OFIHTIT-o72. [] Nokfk]idir
iRk 2 &K 7.

(1). EEoiin e v 27 2 8EHE [10 4]
PR E ICEKBEDO HINEZ &0 - EBROLROFHEZIT W, Eo T2 % R
28T, ATLOEAEICBN AR AHEL 7~

2. %81 %2—2H [50 4]

Q). %7 A —FIIE L, #HFhD Condition, Word list DHlA& &b+ 5 & EER
BT 5. 1 2—241Ci 50 EoMEREINTEY, ThFRo
Condition @ A&k 100 K L, %, Ml L 07 v 7 — P DRAZLT.
12 —2L500%HET 5.

(4). K [5 7]

(5). %% 2 #—1LH
WhEE X, 22— 1 TCHEHELZARLFECNEDOYEZHUIT.

6).3H®%T 7 — 1

FEEPRFEY AT LR W THE R LRIV T, ZEDOT v 7 —F
#fT5. T T TIlL, conditionl, 2 Z#Z i C?‘]LL“CE%/&?L TeiBEXREL, Y
FHERICOWT, A0 D TH o720, HLAWRHO b o4 A=V &L
THETZ 22, 2EBETERVPOEBRXDOT v 7 — F 2{To 72, FEEFD
AT 2 HRAE AR DY, HFHEEICR T 204030 & L CRUEICESR L2 &
I0EHWT 500 bDTHSL. K 55 FEMOEMRELZ RS, EEERE
1, RN E= 2 —IcE LR 72— A 30 FEB L SR L 7-.
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LVIG_Lesrning Vocabula
ot Comernsiag Ty With

X 5-5 EENEIERE

5.3 EFRDIEER

AT, PFEGERE T EH ISR T 2 FEH IR, T T LORBE L L CoFHEio —>
DB 2 FEAM % 1T 5

54 FEMEIINT 5

54.1# YR L DFRY OEDEIZN T 5 A

REFIRTH 2HRERE DETNIC X % Conditionl, FERTETH 3 iR
DG T VIC X % Condition2 DliF ISR 2 FERZFHET 2. &R
FETHLERERD D) DT A, JEROFFHELHELL, #V KL OFRY %
CEBTEHE ) 22175, &2 T3, HINEBICHIGS 2 BRA—>T
H5, 1ERN2/KEDOHEZRMFNT & b, X, [F—HERE S 2 DDIKIEZIT S #
BB ANEHRIC X V1T H. & ZTlE, Conditionl & Condition2 O =7 A fEE L T
WBR NGB DL 7B, ShliE, MHEOHNTH 24 VIR DRE LT 5 L \»
SHBIDIG, #BVBRLEZEMTONEPICONT, 1 X —LHT#E - i8R
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L2424 —LHTHEVRLDOEY 28T 5N 72005 Tl 21T 5. % 5-1 Tl
ZNZNOWERE IR 5, Conditionl, Condition2 TDOZ ILZINLDFED IR L
DB DHE R KT,

# 5-1 % Condition ICRVF B #ERE DR VIR LER Y BIEK

#8%#&1D |Conditionl |Condition2
3 2 3
4 4 23
5 3 14
6 5 20
7 6 2
9 3 4
10 1 1
11 18 12
12 1 7
13 12 8
14 0 4
15 8
16 1 1
17 13 16
18 1 8
19 11 10
20 14 14
21 4
22
23 14 16
24 17
25 1

BEFEL LT, 56 DEBMHERLY, T—X2OIEHEIED LNV
By, AR EWD 7 oI AN vy Tk e LGHE L 72, Wilcoxon D5
NEAZFRE Z B L 72, BEFETIE 22 AONRICHN L T, Conditionl,
Condition2 ICX 3 2B Z 1T\, 2FEDEDEIE Z1T - 72. Wilcoxon D5 /IH
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PIRE TIE, (x11.%21),(X21%22) e (X1 Xon) & L72 8 F, Dy = |xq; x| & T 5 22
fHoDATxT LT, /NS WIEICNER.Z D) 5. 2K 5-1 TIX, 5 3 & #iE 9 7«
o ko icEHIfEoHICF Dl B Y, T oBAEZ T T LEEIEN %
#HyMTB, X, WERE 10, 16, 20 DX HiT, 2 HAEMTOENRWIGAIL,
TV IApbR. T2 TOWRIERGTREIL, D;PIETH % b DDEfIOEFWT,
DT H 5D DDA DOEFIW ™ & 7 2 REMEIEW T O, FEHIFRFE X
DREWEE, HLLAWE, W OEREARMEL Y D/hIwe &, IREKRH %
FHT S, 2Tl REFEICRT 258EH AT L EfEROEE v X7 LR
FEENHPREOLNEWE TS, R Ho: 0 =0 1LV THEXIT- 7.
SAZARER IR, ABCEICR Y S H1:0 <0 3 LK%, H1:0>0¢7%4%. 2CT
I%, Wilcoxon D FFFNEMFRE TlE, n 28 10 X W KZE W&, W 5% E[W]
= n(n+1)/4, W O53#% VIT] = n(n+1)(2n+1)/24 LKL, EHGARICEEIRIC
WS ZeBHLNTWSE, TNULZFHLBREZIT-o7-. £ 5-2 I3 Wilcoxon @
e cugl e 7 2fEZ KT, THEICEE Sz, K, /hofll, IEAZi
INOFEERETIBEOAEMEE Y, kL zwr e w232 nZ hxf)t 3
5., 2T, MNEIOWBUEZ W LIEET S8, W=45L b, bV ITAH A X
X, 52 EEICRLAELIICERS 0 OF ) LS LTSI 2 SR
NF 28, n=19¢7%%. X521k, EHL~-ZMEIX, -2.0121 %Y, 5
N—k v FEBEKEITHRNT, ZE25-1.654 LUF, W OEAEHIRFHEL 0 B
INE WKy, IREEGR 2 RIS 5. X, Wilcoxon DTS MENARE I T n A3/)
T FiLHwOoNEZ T A VT v IREREZ O RE IRV T, MR n=
19, «0.05, OWFDOfE 53 % W LT 2. W<53 &7 b, VRiE{RE 2z EH 3
5. MEFETH2WRERETT AL EEHA L 2T A28, B0IRLOFRD o[k
WKIERThH o722 BN L 7=,
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g\ Condition1(Z AT 2 B 5= g\ Condition2 (AT 2 E#I A&k
8| w |
18 1
e | 8 | -
£ I B ]
al o m a | 11
o S A B v Bl S
[ 18 D3R L DISEMDAT } [ 12 03B LIS E D5 ]
Kl 5-6 Conditionl,2 ICfA) 24V R L DIREEIT XTI 5 #EREEL
F* 52 HEREDEVIEL OE Y OEIBUCINT 2RER
#B%#1D | Conditionl |Condition2 | Z (Con2-Conl) | #&Xi{E | B | &5 + —
3 2 3 1 1 2 2 2
4 4 23 19 19 18 18] 18
5 3 14 11 11 15 15 15
6 5 20 15 15| 16.5 165 16.5
7 6 2 -4 4 8 -8 -8
9 3 4 1 1 2 2 2
10 1 1 0
11 18 12 -6 6/ 105 -10.5 -10.5
12 1 7 6 6| 105 10.5| 105
13 12 8 -4 4 8 -8 -8
14 0 4 4 4 8 8 8
15 1 8 7 7 13 13 13
16 1 1 0
17 13 16 3 3l 5.5 55/ 5.5
18 1 8 7 7 13 13 13
19 11 10 -1 2 -2 -2
20 14 14 0
21 4 3 5.5 55/ 5.5
22 1 13 13 13
23 14 16 4 4 4
24 17 2 -15 15| 165 -16.5 -16.5
25 1 2 1 1 2 23 23
A&t 149  -45
x 149
I 45
e -2.0121
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5.4.2 EMEFHIIC & 2 EREROFFE IR YR L DFRY D[EDEE (XS 2 2

INECOPPFICL Y, EREKETAZEHALZET AR L OHEE
FREF D ENTERLILICODVWTHL 2T L2, ARSI NAERD I B &
D X5 RBEBFEMBICHFELS L2 onT, WHREOE®FMcHZY v
H—bRT =N ERHOTNEL 2T — 2 2R 2iro72. 22 TiE, YR
L& R T o 72585, MVIRL OREZE T b NGEH I L TR b - THk
I, ERIN/ZHBREI L ZEHEE X200 00 EEE T 2 H{EOME
B, HIR, 2hZnoEBMRICNT 2882 lET 5. 2 2Tl #HEEE 22
LR AT 723 T2 58, M0 IR L OBE BT b7z 1295E% R L T
5. HED®IC, BohTvr—Veo—=v a2 7T %2170, &
Zg, EER 27 0, FIRZA a7 0V % 2o ORI L % 7 11T
iTo72, 7 voiZ A MY v 7 iBECH %5 Spearman DJENIHEIRENC L %
ST RAT o 72,

Pz, BRI 2R LB VIREL OB ICOWTOREEZITY. K57
BIClx, yilhzERoEE, xiZiiEoMV RLEEEZEXL Tnwb, HEloD
Bt g, ARV IR L ORERICRT 2 HBEREE RS, 22T, #HYiR
L D& R e R E IS WT, B RES N2 o 72,

.
30 a [ ] ‘ [ - .
-Ej. 15 o ’ :
.
e BN - #DIRLDREK
DR UISEE r = -0.00056

B 5-7 BEROEEM L VIR L OBEEIFRE L L EROMHBIBER
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—77, VIR L OB LRI T 2 HBEBERIE, K5-8DLkh, FHHA
DHERE LNz, Th o OiliH DK TIx, LREROBREMEL Y, m%@F
Am#i@% B DBEICHELZE 2T Z Rz 5. AKEGRIC

FD IR L OBRE~OWILITHBRICEETNIHIRICE - THROLNE C bb%ﬂx%.

401 ®
35 L]

04 ® L L

%

204 @ ]

15

e HIZR - R0RUDIREH

1 2 3 4 5 6

tEDIRURES r=-0.24729

X 5-8 ERDOHIR IRV IR L DBRENFHAE L -EROHBBER

INODRER LY, EifgRER W%ELLK@T”&@%{EEFH L 7z RBEE 2B T v
T, H{RSH T 2MEE LY, BRSFFOHIR DV IR L OFRE O [BEICH AT
HBHEBRINT.

RIT, FRICBEZ ICERE DRV BRI N2l 2z —H K Lo 2175, 2 2Tl
0 IR X 72 358% “tool”, “someone” X L C, Hlind 5. X 5-9 T, "a person
lifting a little() with their feet and a person holding a cell phone” & \» 9 (D
ZEFTHHTEIC AT LT, “tool” R L 72 2 & I X o THHRAE T b N =H% /R~ L
TWw3. T TOAKEBRIC X 2EEOF O FIE, 2 THRIZ 2 THo
72, — T, YHHEROERIEIX 3 TH Y, 132 DFEIRLTH 5 “school”, “pool”
& LA O Z YO H 25 b tool #FHEATLE b0 L ED
na.
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LVIG_Learning Vocabulary with

LVIG_Learning Vocabulary with .
Image Generation

Image Generation

Question No.30

AIEfi Wrong answer
a person lifting a little () with their feet and a
person holding a cell phone a person lifting a
little (tool) with
0 o their feetand a
g person holding a
Go/Ne cell phone

5-9 # VR LBEHBFRE L 72 FER I3 3 L REBRHFID

—J5C, “someone”’ ICXf L CAEKIN-HEEH 3 &, 5-11 T, #IHAHE M
oM, 2.6, EREGOMEEIX 2 TH Y, HIRD 2 TH - 7.

LVIG_Learning Vocabulary with LVIG_Learning Vocabulary with
Image Generation Image Generation

Question No.31

AIEfR Wrong answer

A large crowd of people walking around while
() owns a teddy bear . A large crowd of
i people walking
O ssons around while
(someone) owns
a teddy bear.

X 5-10 # VK USSR E L /- B8 icnd 3 £ REBRFIQ
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INODORFEICHEL CTEA201E, HEREWVENLES HHETH LT
H5. WEREICKDEBROFEDL L, MOWERNEDOLEICRVTD, YIELD
MENE LB Z LAz 5. REFETIE, BERMWICT RN THRE & 7 5 x5
20%EFENTEY, HFHEOEHMNEDRFH 2L %, HoDHFIEFLTLE
W, HEVEZRESLTLE ) AlRetER Mz 5. — S ORFEOmVWEMNEELH T
PRI, FERTIEICR TR VIR L DR Y BIEAHEE CH 572, ZhidHE
BROFRE CHMICHS A =Y nkoohnd 2 bbb HLDOREWICNT S

(5B ORMERE CIHERRICIEFEZ CuZaLilREE 2o 5) NEoKE%
Rohrobigzonsd, —HREFETHE, ZhooEmE2ET 24EE
DIEVIRL OIREDBH T Tz LAz, T, BEF s 2 NE ok
X tTnicEzon/zZ L %R L7z, Fossilization TIZFEELRHDLDFRY IC
SMEAFIC, YR LEES C LItk W EBRSHEILLCLE Y. ZhBICNED
azfRonznwo e, —HAHARSHEML 25523 234 0 O 2 IE % N
LT3, —77, EFETIE, FEURICHEE T IC Fossilization % K5 X 4,
BRFEADFBICNT 2HNEDEL AL LT,

5A43BET X MINIT 2B > 7-E0EEE (X 5 5

BEIET R b T, el L7248 DR L DFR Y D [alkEIC 3 2 FHliFIER, fRZTFiE
THh LHRER%ZH T % Conditionl, ERFETH 2 HBEEKEZ EE W
Condition2 OMFICRIT 5, o iBOMEE I T 272175, 22 TD
ZefbiL, Jeab U 7z5EMEAR, HIEEICNICT 2 KB —2Th 5, 1 E[KH 2K
QBTN & 72 5. X, Conditionl & Condition2 D7 23#EE L T\ 5
“CNIGH Y7 d. S, EHRELETNZTLDO I VT 4 v a VICRIT B T
RBICOWTOMEZRS 7 v r— M X VFHiziTS. Tv o —FORNAIZ
X 5-11 (CRFHEY, BEH L ICiRo B RN L, Z b DFEREICH L T,
“BEicHl > Cw3”, “fcx 37, "Btz ondirzbEST 55T
fTo72. 22T, BoiEREbbnavr sy a v THELED DI HEEE
POHMRTERNE S YR DEKZIT- 72,
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Thank you very much for participating in my experiment the other day.

| would appreciate your cooperation in the following tests.

Please use the following example as a guide.

If you already know the word, write "1" in the "already know" field. If you did not
know the word before, but can imagine it, please enter "1" in the "imaginable" field. If
you do not remember it at all, please enter "1" in the "unimaginable” field.

Q.No word already know |imaginable |unimaginable
Example|like 1

decorative 1

1
2|messy
3|ordinary
4|condition
5|beside
[
7
8
9

S0
living

square
while
10[the
11|those
12| swing
13|like

| ok | o | ok | ok | o | ok | ok | o | ok | ok |k

X 511 BET A FDT v — F O—ERHE:

PR IR T 28 avT 4 v a voMBEOFHiE L ¢, “Bfcx 27 ME
L7288 b MR v L A& L 723558 D 2= % 3 - 7235 0 PRIRFE o §F
flifti& L7z, 3 5-3 TlX, TN Z DR ICHIT %, Conditionl, Condition2
ZNZENITO T DI -5 725E O BRI o FEAffE 2 K 5.
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K 5-3 % Condition IZT 3 8 o 7- 5B D BARE o S E

##E8EID | Conditionl | Condition 2

=l = R A = ]
b

=
P
F

L]

=
(=]
=

[
o
A==l E=1 =R R e

T ZTlE, el L7280 B L DFR Y o[BI 3 2 §Hil ik & —Hf @3 5
MDD 55, —HaHzZEIZET 5. MEFEL LTT —XDIERESRD bk
WAy, BB ER D S voNT A MY v TR E LCGHE L 7z, Wilcoxon DFF
FMERIARE & L 72, 22 ADXTRICHT L€, Conditionl, Condition2 117
%, o B0 OFHIEZ IR L, 2HOEDREZITo72. R 548
IR L7z X DITED 0 TH 2 [ZRINT 28, NRBn=17 &% 5. n 7 10
PLE XD RE WD, ESRSmIGEUICEbE 2METFIELZ L 5. T2 T3, IE
AXZNENDORFPHT 2HOGRMEICNVT, /NS WETH 5 W=49 %K
35, BHLAZHEIZ-1.3018 L& b, 58— v FHEKEICRWT, ZHE2
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-1.654 DAL, W OESEHRAME L Y d KE Ry, WK ZEIRT 2. X,
Wilcoxon DFFFEME ISR T n /NI e ZICHWONEZ A v I v 7k
ERZFHOGIZBEICRVTE, MR n=17, «0.05, DKRFOfE 41 % W & I
T5.W>41 ¢ 72 0, IR 2 RIRT 5. BE DFE S, Conditionl, Condition2
ICINNT, BB L EBEOBEREICOWT, BEAEEIRON AL o7, VKR
L DR Y DRI 3 2 Gl D5 R, SHOFER X Y BE~DMRN LR %
52, BYRLDOBMELNIT 7228, Mo iEz B fEd 2 L v fUcihvwal, &
TR THLAREEEZA L CTWB T LEZ 5.

# 54 R IFEOEME OFHIEEICR T 2 BRER

#52ZID | Condition 1 | Condition 2 = BIHE & {2 o + -

i~ 155 16.5 16.5

1
= O]

155 16.5 16.5

=~

13 14 14

17 18 18

L 1 1
—lo|lo|l~|lw|—|lo|l~|s|la|—

13 -14

-14

=l =Wl =]u,]w

(=Y
=

1 1

—l—lolo olo|lm Mmool Oo]w|w|l o] w

L 1 1

OOl ol MO~ &

1 LU R R B 1

==l lololwlaol—|—rlw|l—]—~|l~]l—~lolw|ol| &

[ENCYY Y P —

| S| S| D
1

| ==~

a5 121

-49

x

121

49

BatEz -1.3018
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7

RIT, BoegBlcn T 2B EOMRE T, “MRTE R o7 v EIEH
2 I FEENZFBREICOWTAERER L Y 22175, 2T, “yawn’,
“ecstatic”, “fence” ZHlRd 5. 5-12 Tlt, ZNHiE-7ziB%2 A1 L7ZFE
R TN AR, LUREZRL WS, BB T INLERIL, 20D IE
EaRT., —EEEEHICEE R R D DI, ZORED 5.2.1 RS TE R
L7z WO AZRIZEGEM L T 2MER2RL T3, X512 THOMEICDOWT
X, ZNODFEDOFRY OV RLEEY, “HEN”, “HRofEizRd. 22T
X, 2O DAEKEBRICINNT, HilfE vy 7 v 2AONIGERT, MR I
WT, “EbH ARV THDE 2UTORCE(EEZ R L. &2 ToMEE
TEhPo/z" L ANIMEPICHBEL T EEELT, ¥ 512 XWZEFTELT
HHTE L 72 GBEE S RIS S S N7 WRHEUH R R E L T 5 T L Ml 2 5.

AIEfZ Wrong answer

FRIEAR Wrong answer AIEf# Wrong answer
A (ecstatic) farm T
City buseson a animalina :)'ected ona
city street in the shaded area of rar Je airasiiata
(yawn) hours . vegetation . g
(fence) .
Question No.4 Question No.37

Question No.40

A () farm animal in a shaded area of
vegetation . A presenter projected on a large screenata () .

City buses on a city street in the () hours.

iiSReER : #B0IRUDER, 18EtE, X
'21_yawn" 2, 2.0, 3.0

'50 ecstatic’:0, 2.0, 1.5
'66_fence':1, 1, 1

B 5-12 FFBUHRHFELE L - EREBRH]
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BUEQRST L D, 3o 72 FEICH T 2 TR O FHE A b, 8o 25T H 5 2T
FERERASTRITICFH L 75 o, BRI X o T, 2 & fldie~ o PR A5 R
WL 70TV B LA B, BRI T, Bo kB0 BT
TWHEO O TH ), I IFHGEIIEE BT 5 C &2, AR OWE Y %
27 ECRAIRE 5.

55 ETIILDOBE X T 5 M

551MS-COCO T—%Xt v MIEFEFNDIERR, KOERMRBERICHT 2

ZZTlE, SRIOREFETH G MS-COCO 7—Z & v b X vl L /-
RICHT 285, DALL-E2 IC X » TARK & 7z B 3 2§l & B, HiR
TR 2RI OVWTHEST S, cZTlE, bl 0rb 4 FETD S
BRDOY v 1= 27 =i X o TRE L Z{BEICRT 2HEE»OHE O
7-aHifE O 2 FH L, 0~1 K, 1~2 K, 2~3 K, 3~4 D 4 BFEIC X %575
ZiTo7. 2%2Eb6TH Ve L, BEMEWIE ERREEIFK L, BEs Ee»
IZERWE TS, 542 THIN L 2@ HFHIICK 2 3 <X, 7v 7 — F 0&EF
FECOWTHELER L olz®, ZZTERHEHLET— 220K L, EEF
FiEEMAT S, K513 T, K44 THRALET—=v 7 ulic, ¥EED
Tvr—trofRE 2 I7ffFLAEb0RRT. Tk, HEETRHL L
‘wordlist_a_listidl%, FEHza v 7 v Y EBOEFEZRL, —DODRBEIC L —
Bichzons., o select_ans’l, FIREICH LB & 25&IR L 72585
g, K C/nduserinitial’ld, MS-COCO F— %+t » b X b i L 72 Hj{5
T 5 WG O Y: % /" 3. # TR 3 ‘usergene_recall’l, A=K IC T
TOEEEZRL TS,

[{‘user_id’: 6, fqid’: 19, ‘wordlist_a_listid’: 18, €‘initial_image’:
€000000155154°, ‘question’: ’, fselect_ans’: fcondition’, ‘pos’: ‘noun’,
‘trial_num’: 1, ‘fake’: 1, ‘condition’: ‘1’, ‘result’: ‘wrong’,
‘userinitial’: @, ‘usergene_recall’: 3, ‘usergene_impre’: 4} - + -
{'user_id': 6, 'qid': 49, 'wordlist_a_listid': 11, 'initial_image':
'000000024144 "', 'question’': '', 'select_ans': ‘'either’', 'pos':
'conjunction', 'trial_num': 3, 'fake': 1, 'condition': '1', 'result’:
'wrong', 'userinitial': 1, 'usergene_recall': 3, 'usergene_impre': 4}]

B 518 77— ORI LT —=vTars
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X 5-14 TlX, TRCOHEHRE LB LN, K513 TRLET — X BRI,
B L 2 WHE G NS 2 AR EOPIEEZ R L T 5, BE TR L 28I,
Fb L8 v 7 v Y EROBT %R L, KE TR 3TEEIL, PIEHEG -
D 2HERE O FEEER L C0wb, ZoflTid, Bkl z4 058D b,
2~3 RiICHFHEI NS,

{'78": 249393367767334, '64": 3.9822349548339844, '52": 3.528841972351074, '77"
3.6940927505493164, 71" 0.4799175262451172, '53": 2.008944511413574, - - - - '23"

2.7107443809509277}

B 5-14 FHIHEEGOEEY: D HE

X 5-15 TlE, FEH = v 7 v Y O T T OYIHEER OB o4 E % H i
L, e L7z 4 BRSO %7, EIGZ R L DTHSE, 2OT T 700,
MS-COCO 7—% %t v b X Wi L 2 #{R < d 2 WIHHEGRICR VT, @b
MEHLTHWBEZLHM[EZB.
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IHAE R D%

Cmn

e 3

0~1K38 1~2K5
m2~3KH 3~4
5-15 MS-COCO ¥— 4+ v } 2 bHiE L Z=9)HE & o8& H:

X, X 5-16 Ti%, DALL-E I X 2 H{RDOIEELEZ R L TH D, XDAEDHERK
ZATO ERAEKET VTN WT D, SWEEEEZHE L CWwW3E 2 E2MHE2 5.
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A Rk E SR D FE S 39,

28% 19%

50%
O~1KFE = 1~23KH
2 ~3 3~4

K 5-16 ERERETNMIC X o TER E W BB

5.5.2 BIREME T VIR D ERBEIRICH T 5ER

ETNOREE IR 258 1%, MS-COCO 7— %+t v P& Eh 5,
DALL-E2 CARK S N7z i, SUTICReTHo iz AL C\n b 2 LA
Lok, FEHHAav vy LT #iET 25 2R L2 —J7T, HiR
DRVEME A 517 @ & 5 (Y HF OFBIR L & 5T L i b Blb 55
ML LTLE BB 5. CoBITIE, “avery big fridge with () inside it.’
EW I ITH L, IEE X “nothing” TH 523, EFRICIE, WEHEOFITIE, oD
BASTWBZ LA %, “anything” 288 L T\ 2, ERROERKE{GRICH T
b, “anything” 298I & N7z T & X o THERLE N2 HifRIZ, P10 i & ri
LTwa., ZabD@|Y i, 7 VOBBERE VB EEREICN T 2545 727
BEGATLE D ATREMEZ R LT 5. FEEICHERE 22513, £ 7 4085 < KB
TX AR, BWEAEOFBZ I WTY, HHDA L CT\w 3 EFEDOHIERIC
S e BB AN E L L v S EH A2
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LVIG_Learning Vocabulary with
Image Generation

! W
3

AIEfi Wrong answer

a very big fridge
with (anything)
inside it

Question No.9
Question No.9

a very big fridge with () inside it o S
a very big fridge with () inside it

vvvvvvvvvvvvvvv

© nothing
something anything
something

K 5-17 %2FEH B - -7 5 2 % £ R EEH]

ZofhofMEE LT, FENRFEIEBR E LRI L 2V, FEIHKREL S
5. 5.4.3 BT A MR 2R o iEO M OFHliOHH TH ML 7228,
MR W CTREBUE R R E T 256, ZOEENREEICNT 2O F
Y EGLZIENTERVEELD 2. 2 2 TlE, 7 AOEMETHEIC TRE W
BEEZEL T 2581V Th, FENRE 2 2 3E8 A REGICREE L
TERHELARWEA, FHav s vy e LTRANEYITH S, 2 2 TlE, Ziir
TREENREEICIGLC, ZORBEOFHEA LZEBREZERIND Z L HE
T LS, FEoERLERWICHE T 25E0 K0 b s, Sl &
Ko T, B2 HE T 2N, BEPETIHIER, L5 o032 4R
ERGEL 7228, 200 2 ERMICEHEiT 2 2 L 23EE L 7 % & &, HREK % H
WZRBRRSEEMIITICNT 5, EKEROIEIEL 25 Z L HIfF I N 5.
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FOE FLOHESEBDEE

AWFFE T, FEREREREEE ISR 2 TR E 2 AR L L, BgRAEgET v
REMAT 52tk Yy, FEEDEE~DHNEZMRL, VIR L DY 2 M
RBER L7, OEMERE A7 Tk, KEIET—%%vy }TH2% MS-COCO 7
— X2y MM LEARASHEUEOEMN ZIEMN T2 2 & T, BHE1PEENL%E
FrfiFElEs BB CAERT 2 2 L 2 EH Lz QRIELEL R 27 Tl), ERLT
COCO-Word list & ¥, HEICIEMBGELEET LIk Y, ¥EEIRE %
BILRTWEREOMEL KB L 72, QERAER X R 7 Tlk, DALL-E2 €7
Ve LTHET 52 8T, FEFEORFICIL U 2HGER R X &7, REF
ETR, MEoTF— %%y FERIEHTE LT, HHEICL U 2MEE B84
THZERFEEL, FEHEPHERZEC LT VIREZEET s LIcky, &
ZATH 3 2 EEBRR AR L 72, RE IR 2 EER T, RETFED, R4
FEERVEGRE XOX L o kD TiE L DR TV, IRETESEY
BLOMERGS LT hH 2Lz X, BIEOT — X2y FTE
TNBER, B OEGERET MK o THEKR I NLAEBRITENICE W & W
SRR EB LN, —, BEETATIE, 2oEEREICXY, ¥Fav T
YYVICRY BEENTGAIC, FEF R LR EEIETCLEIA
FEEZE LTV I ERHL o7, N, BIET R MK 23 5 /-5 D iR
FEDFEDAER L Y, Mo 2B RO L LT, L FiECIR By S rE
IC kY, BE~OHMROTR2 0 G LNT, o B ~DHEMIRETH 2
LS E TR Tz,

SHOEE L Cid, HEEEEYHICR VT 0B EIEEAERD
—OTH 3 LI Ao, AN NnzBEEICHT BN TE A~ D LD
kooHd, 2T, CEFEREDOEFTHAIC X o THER I L2 EBRICHR W T,
HiFE T N2 FBERESEIRICEHE E LTH L T3 224 2 € B0 2 i 25k
bNg. T ToOFHbEL, REFETTED ERMICEYT 5, 5%kt &
B 70 A 14K 2 B A B o ik & L C oM oA ko b, A
ZEICL Y, HEROHIROMEITEHES LV, FEEOMHEVIELDOFRY ZFi <9 2 TR
RITH o EBHL LR o72, Sld, HIRICH T 2 EEMFIEDHREKL
TWEZW», TNOPERL L &, HFEEGEFESHICNT 5, FH RN RE
FRER % Gl 32 Z L 23 A[RE L 7 . X, PERERBHE S HICHR VT, AXITH % Hi
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BEXDRT DT — 2T 2 B EEZRIT 2 2 LIc XY, TFERA REIRE
METAHBBET 2, KEHERFECNTRERETVEZEES S 2 L8
AlREL 72 0, EHRAERKE T V2GR L 72 REEREREE SR IR VT, Z KA 2 H
MzR7-TeFEz2oN5. SkiF, LREGRICHT 2 IEREORIE, FEuHKHE
ZIRH L 72 BT VOEE, WMEICX Y, LHRAERAE~DEMAETH S L
MR c& 2. BRAEKZEN L 255 AH R0 RS, HFILHEETH 55
AROMRMN R EGERB L, EERHAIPEER T2 2 L 20N S .
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+ Kazuki Sugita, Wen Gu and Shinobu Hasegawa: Error-Driven Learning:

Development of Vocabulary Learning Support System that Utilizes
Suggestibility of Error by Image Generation, IIAI Letter on Informatics and
Interdisciplinary Research, Vol. 003, LIIR078, (2022).
https://doi.org/10.52731/111r.v003.078
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A

AMEZBED ZICH7Z0, HROARED» L2 TICRN VT IIFE L2 TE W, £15
BHEORANBHZITO X 0 BB 7.
X, @7 —<WRICRWTTHRE, CUE2HW - AHEEERR, BEE I
Ex T & oz/ha—fLBE, MHEFE#EZEICLE Y BILRL BT 9. X,
BRAcT <, PR ESE, TTILE N> 5%  OFFEE L ORHMOMAZTH
BLUBHEL TS, 2L, ICLWREHIC, ERRICTWH I %2 T & o 7285 1
CRGHEL £ 9. RRICR D 30, ERREORRICN VW TS R 5158 %2TH
W7z Gu Wen B, W5E%E MTG THIE % I & o 2 KEDE—Bh#, RWIEED
Bk, GLTS, DGGL O EMRICA Y ICEHEL £ 7.
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Manual for experiments
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[Objective]
Prior to the experiment, we would like you to participate in the
experiment with peace of mind by confirming and agreeing on the
following points between you and us, the researchers. The following
points are explained below. You will learn English vocabulary using two
different English vocabulary learning support systems. For each system,
one in which the contents of wrong answers are generated as images
when the learner makes a mistake. And the other in which no images are
generated. Using each system, it will be evaluated the experiment result

based on your impressions and learning results.

[Methods of protecting personal information and matters
relating to informed consent]

Personal information to be collected includes name, contact information,
and age and gender for statistical information. All personal information
except for experimental results will be discarded after publication.
Information obtained from the experiments will be used only for research

purposes and will not be used for any other purpose. Your personal
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information (name, contact information, etc.) and experimental results
will be kept strictly confidential in the laboratory of your research
supervisor. The results of experiments other than personal information
will eventually be published in academic conferences, papers, books, etc.,
but the results will not be disclosed in a form that allows individuals to be
identified. Personal information, such as age and gender, may be
disclosed as statistical information, but names and contact information

will not be disclosed.

[Reward]

For participating in this experiment, we will pay 1,000 yen per hour.

[Learning flow]

The learner is required to follow the steps shown in the figure below. The
difference between Condition1l and Condition2 is whether or not image
generation is included. You will learn a total of four conditions, and these
sets will be run twice. Each condition has 50 questions. Please allow

approximately 10 minutes per condition for each answer. Learners will
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be asked to fill out a experimental evaluation sheet for each question
answered. There are two types of this sheet. Each condition requires a
different sheet to be filled out. After each condition, the person in charge
will change the settings, so please let us know when you see the page
signaling the end of the session, which will be explained later. We will
send you a brief Sminutes test three days after the experiment is
over. we ask that you respond within the day after the

announcement.

4 N 4 N

and

CONDITION2

50question 10min

/ break \ /

Total 40min Total 40min

P

3days later

simple Test 5min




In the study, the same level of questions
will be provided at random, regardless of the
learner's proficiency level. The number of
questions in the study will be 200 questions
per session, and the learner will be asked to
solve the same question a second time.
We will include questions that do not
include a correct answer in the question.
In the figure on the right, the correct answer
is "blank," whereas the possible answers are
"black," "back," and "bag," respectively.
Please choose the one that you think best

fits the context for such questions.

[System Description]

LVIG_Learning Vocabulary with Image
Generation

NIERE

A red traffic stop
sign with a (back)
white sign below
it.

A red traffic stop

sign with a (blank)

white sign below

it.

Question No.13

A red traffic stop sign with a () white sign below
it.

O black
® back
O  bag

This section describes the operation methods of the systems, one with

image generation and one without image generation, in this order. The
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explanation of the system without image generation is brief since the

operating procedures are identical.

LVIG_Learning Vocabulary with Image
Generation

The images displayed correspond

A - to the learner's questions shown
\ / below.

Question No. represents the
number of the question. It
corresponds to the number on the
experimental evaluation sheet to

Question No.1

A red traffic stop sign with a () white sign below
ik

Question No.13

© back
) black
O blank

Go / Next 1

The learner selects the
appropriate word for the vacant

space in the English sentence.
6




LVIG_Learning Vocabulary with Image
Generation

Question No.13

A red traffic stop sign with a () white sign below
K

Question No.13

O back
(O black
© blank

Go / Next

Select the option that you believe
1s the correct answer and press the
Go/Next button once.




LVIG_Learning Vocabulary with Image
Generation

A red traffic stop
sign with a (blank)
white sign below
it.

Question No.13

A red traffic stop~
it.

IEf#CY

Correct Answer

Here we show that the learner's

response was correct.

Sentences containing the entered
word will be displayed.

ith a () white sign below

Question No.13

© blank
black
O back

Press the Go/Next button once to
proceed to the next question.
Please fill out the evaluation sheet

and proceeding

to the next

Go / Next

63



LVIG_Learning Vocabulary with Image
Generation

Question No.13

A red traffic stop sign with a () white sign below
it

Question No.13

(U blank
() black
© back

Go / Next

Next, we will explain the screen
+ when a learner gives an incorrect

answer.
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LVIG_Learning Vocabulary with Image
Generation

Wrong Answer

A red traffic stop
sign with a (back)
white sign below
it.

Qu estion No.13 Depending on the learner's
answer, an image representing the

. . . . | sentence containing the incorrect
A red traffic stop sign with a () white word and the sentence will be

it.

Please fill out the evaluation sheet

Question No.13 .
before moving on to the next

© black .
- question, whether you answered
back correctly or incorrectly.
Go / Next
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RER(IIETTI . BENEKTUT,
ROEYS3a>ICBDFRIDT, 8
HECHHMSBLEZL,

The experiment is over. Thank you for
your cooperation. Please inform the
person in charge so that we can move
on to the next session.

When one condition is completed,
the above screen will appear. At

this stage, please inform the staff

member in charge of your request.
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LVIG_Learning Vocabulary with Image
Generation

AIEFRR

Wrong Answer

A red traffi

5|gn wit images are displayed when an

White sig 1Incorrect answer is made.
it Other than that, the operation
L ]

method is the same as the system

In the system without images, no

with images.

Question No.13

A red traffic stop sign with a () white sign below
it.

Question No.13

© black
O blank
O back

Go / Next
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[Post-experiment flow]

After the experiment, participants will be asked to complete a simple test.
This test will be a simple 5-minute test conducted on the web.

An announcement will be made in the morning three days after the
completion of the experiment. Because it is a simple test, we ask that

you respond within the day after the announcement.

That is all for the explanation.

If you have any questions, please contact the person in

charge.
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Evaluation sheet for conditionl
Explanation : Referring to the example described at the bottom, please fill in the cells on the next page with

a number for each of the following three elements for each Question. No.

No1l. The image displayed on the initial screen suggests the content of the sentence

0 1 2 3 4

Strongly Disagree Disagree Neutral Agree Strongly Agree

No2. The images generated by wrong answers suggest the content of the sentence

0 1 2 3 4

Strongly Disagree Disagree Neutral Agree Strongly Agree

No3. The images generated by wrong answers are impressive.

0 1 2 3 4
| | | | |
I
Strongly Disagree Disagree Neutral Agree Strongly Agree
Example

losa ], 4 2

Question No.1 Question No.3

Question No.2

—_—

If you select the correct answer, you do not need to

answer these questions.
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Condition 1
UserID

Trial Number 1

Age:

Gender:

Score (TOEIC etc):

Your native language

Q.NumbefNo.1 |N0.2{No.3

Q.0 Q.17 Q34
Q1 Q.18 Q35
Q.2 Q.19 Q36
Q.3 Q.20 Q37
Q.4 Q.21 Q38
Q.5 Q.22 Q39
Q.6 Q.23 Q40
Q.7 Q.24 Q41
Q.8 Q.25 Q42
Q.9 Q.26 Q43
Q.10 Q.27 Q44
Q.11 Q.28 Q45
Q.12 Q.29 Q46
Q.13 Q.30 Q47
Q.14 Q.31 Q48
Q.15 Q.32 Q49
Q.16 Q.33

Trial Number 2

Q.NumbefnNo.1 {N0.2{No.3

Q.50 Q.67 Q84
Q.51 Q.68 Q85
Q.52 Q.69 Q86
Q.53 Q.70 Q87
Q.54 Q.71 Q88
Q.55 Q.72 Q89
Q.56 Q.73 Q90
Q.57 Q.74 Q91
Q.58 Q.75 Q92
Q.59 Q.76 Q93
Q.60 Q.77 Q94
Q.61 Q.78 Q95
Q.62 Q.79 Q96
Q.63 Q.80 Q97
Q.64 Q.81 Q98
Q.65 Q.82 Q99
Q.66 Q.83
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Evaluation sheet for condition2

Explanation : Referring to the example described at the bottom, please fill in the cells on the next page with

a number for each of the following three elements for each Question. No.

In this section, please fill in only the first cell.

No1l. The image displayed on the initial screen suggests the content of the sentence

0 1 2 3 4
| | | | |
[ I I I 1
Strongly Disagree Disagree Neutral Agree Strongly Agree
Example

losa |, 4~~~

Question No.1
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Condition 2

Trial Number 1

Age:

Gender:

Score (TOEIC etc):

Your native language

Q.NumbeiNo.1

Q.0 Q.17 Q34
Q.1 Q.18 Q35
Q.2 Q.19 Q36
Q.3 Q.20 Q37
Q.4 Q.21 Q38
Q.5 Q.22 Q39
Q.6 Q.23 Q40
Q.7 Q.24 Q41
0.8 Q.25 Q42
Q.9 Q.26 Q43
Q.10 Q.27 Q44
Q.11 Q.28 Q45
Q.12 Q.29 Q46
Q.13 Q.30 Q47
Q.14 Q.31 Q48
Q.15 Q.32 Q49
Q.16 Q.33

Trial Number 2

Q.NumbeiNo.1

Q.50 Q.67 Q84
Q.51 Q.68 Q85
Q.52 Q.69 Q86
Q.53 Q.70 Q87
Q.54 Q.71 Q88
Q.55 Q.72 Q89
Q.56 Q.73 Q90
Q.57 Q.74 Qo1
Q.58 Q.75 Q92
Q.59 Q.76 Q93
Q.60 Q.77 Q94
Q.61 Q.78 Q95
Q.62 Q.79 Q96
Q.63 Q.80 Q97
Q.64 Q.81 Q98
Q.65 Q.82 Q99
Q.66 Q.83

72



Thank you very much for participating in my experiment the other day.

| would appreciate your cooperation in the following tests.

Please use the following example as a guide.

If you already know the word, write "1" in the "already know" field. If you did not
know the word before, but can imagine it, please enter "1" in the "imaginable" field. If
you do not remember it at all, please enter "1" in the "unimaginable" field.

Q.No word already know |imaginable |unimaginable

Example |like 1

enough

material

other

ring

draw

for

between

1
2
3
4]
5|those
6
7
8
9

plum

10lie

11|actively

12{like

13|slow

14|minor

15|beside

16|inside

17(list

18[messy

19(tap

20|force

21|disorganized

22|which
23|its
24|festive

25|liner

26|return

27|strain

28|if

29|location

30(learn

31|they

32|yawn 1

33|at

34|beyond

35|soon

36|ordinary

37|such

38|decorative

39(living

40|while

41|direction

42|special

43|swing
44| either
45(sharp
46|as
47|the
48|tool
49|while
50{someone

51(lately

52(something

53|profession

54|residence
55| his
56|alongside
57|a

58|land

59(fence

60|essential

61| happily
62(when

63|anyone

65[nearly

66| heat
67|load
68|convenience
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