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Abstract: Objective Image-assisted vocabulary acquisition has long been regarded as an effective pedagogical strategy in
international Chinese language education, especially for helping learners establish intuitive connections between lexical
meaning, visual representation, and communicative context. Compared with purely verbal explanation, instructional

images can reduce cognitive load, support dual coding, and enhance learners’ retention of Chinese vocabulary. This is par-
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ticularly important because Chinese words often involve polysemy, contextual dependence, cultural connotation, and differ-
ent levels of visual expressibility. With the rapid development of text-to-image generation models, such as DALL-E, Stable
Diffusion, and Midjourney, teachers are now able to generate customized visual materials at a lower cost and with greater
flexibility. However, current prompt generation and prompt expansion methods are mainly designed for general-purpose
image generation. They usually emphasize visual details, artistic style, lighting, composition, or aesthetic quality, but
pay insufficient attention to pedagogical constraints in international Chinese language education. As a result, images gener-
ated from ordinary prompts may fail to accurately represent the target word meaning, may not match learners’ cognitive
level or vocabulary difficulty, and may even introduce irrelevant or misleading visual elements. Existing methods also lack
an effective mechanism for integrating domain-specific knowledge, such as vocabulary difficulty levels, cognitive stages,
parts of speech, semantic explanations, and the Chinese proficiency grading standards for international Chinese language
education. To address these limitations, this paper proposes a progressive prompt expansion model for vocabulary image
generation, named PPEM-VIG, which aims to generate semantically accurate, structurally standardized, and pedagogi-
cally appropriate image prompts for Chinese vocabulary teaching. Method The proposed PPEM-VIG model formulates
vocabulary image prompt generation as a structured mapping problem from pedagogical elements to image-generation
prompts. Specifically, discrete teaching-related information, including cognitive grade, difficulty level, part of speech,
and semantic explanation, is organized into a structured pedagogical element set. This representation enables the model to
explicitly capture the instructional requirements of each vocabulary item rather than treating the word as an isolated text
input. On this basis, PPEM-VIG adopts a progressive two-stage optimization framework. In the first stage, supervised
learning is used to train a LLaMA-based structured prompt generation model. The model learns the mapping from the peda-
gogical element set to a structured prompt template consisting of several functional blocks, such as scene description, core
vocabulary representation, primary visual features, auxiliary expression, pedagogical purpose, and style or cultural adapta-
tion. To ensure that the generated prompt follows the expected template and remains readable, this stage introduces tem-
plate structure consistency loss and language fluency loss. The former constrains the completeness and order of prompt
blocks, while the latter encourages natural and coherent language generation. In the second stage, reinforcement learning is
introduced to further optimize the supervised fine-tuned model. Unlike conventional prompt expansion methods that focus
mainly on textual enrichment, this stage incorporates multiple reward signals related to pedagogical relevance and cross-
modal alignment. The reward function includes template structure consistency, language fluency, template content rel-
evance, and CLIP-based text-image semantic consistency. Among these rewards, the content relevance reward evaluates
whether the generated prompt accurately reflects the input vocabulary and its teaching elements, while the CLIP-based
reward measures whether the image generated from the prompt is semantically consistent with the vocabulary definition.
Through this multi-objective reinforcement learning process, PPEM-VIG can refine prompts beyond surface-level template
completion and improve their ability to guide text-to-image models toward educationally meaningful visual outputs. The pro-
gressive combination of supervised learning and reinforcement learning allows the model to first acquire stable structural
generation ability and then enhance semantic alignment and visual teaching applicability. Result To support model training
and evaluation, this study constructs the first vocabulary image prompt dataset specifically designed for international Chi-
nese language education, named ICLE-VIPD. The dataset is built around vocabulary items selected from the Chinese profi-
ciency grading standards for international Chinese language education and focuses on high-frequency nouns and verbs
across different difficulty levels. Each sample contains a pedagogical element set and a corresponding structured prompt.
The prompt annotation process considers the different visual representation principles of nouns and verbs. For nouns, the
prompt design emphasizes core visual features, typical scenes, contrastive elements, and cultural appropriateness. For
verbs, the prompt design focuses on action participants, action process, affected objects, result states, and contextual
cues. Expert annotators with backgrounds in international Chinese language teaching participate in the construction and
verification process to ensure that the prompts are both semantically accurate and suitable for classroom use. Experiments
are conducted to evaluate PPEM-VIG from multiple perspectives, including template structure coverage, language fluency,
block relevance, CLIP semantic consistency, and teachers’ subjective evaluation. The results show that PPEM-VIG

achieves superior performance compared with representative baseline models. In particular, compared with the strongest
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baseline model, PPEM-VIG improves template structure coverage by 4. 10%, CLIP semantic consistency score by 3. 13%,
and teachers’ subjective evaluation score by 4. 54%. These improvements indicate that the proposed model not only follows
the structured prompt template more reliably but also generates prompts that better support text-to-image models in produc-
ing semantically aligned teaching images. The teacher evaluation results further confirm that PPEM-VIG-generated prompts
are more effective in terms of word-meaning accuracy, teaching adaptability, clarity of expression, and completeness of
instructional information. Ablation analysis also demonstrates the necessity of the two-stage framework. The supervised
learning stage substantially improves structural completeness and pedagogical element coverage, while the reinforcement
learning stage further enhances cross-modal semantic consistency and practical teaching value. Removing individual
reward components leads to performance degradation, which verifies the contribution of each reward signal to the overall
model. Conclusion The proposes PPEM-VIG, a progressive prompt expansion model for vocabulary image generation in
international Chinese language education. By incorporating structured pedagogical elements and combining supervised
learning with reinforcement learning, the model effectively addresses the limitations of existing general-purpose prompt gen-
eration methods in educational scenarios. PPEM-VIG can generate prompts that are not only visually descriptive but also
aligned with vocabulary meaning, learner cognition, difficulty level, and teaching objectives. The construction of ICLE-
VIPD further provides a valuable benchmark resource for future research on vocabulary-oriented image generation, prompt
engineering, and intelligent teaching material generation. Overall, the proposed progressive supervised-reinforcement opti-
mization paradigm offers a practical technical route for the intelligent generation of vocabulary teaching images and contrib-
utes to the digital and intelligent transformation of international Chinese language education.

Key words: International Chinese Language Education; Vocabulary Teaching; AIGC; Image Generation; Prompt-based
Model
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Fig. 1 Framework of the PPEM-VIG model
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Table 1 Example of a Structured Prompt
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Table 2 Comparison Results of the PPEM-VIG Model
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FEBUFE B 5 S bR v AN E T AR # . 27 BF
I, PPEM-VIG AN BB A 85 AR 45 ) A 3 i
IAE SCARFE R 5008 A A R = [RS8 T AL Yy i
RS R 5F
3.3.2 {Hm@AT

R T BAEAIFFE B H 114 T [ B A A5 v 45 A S
T DL Sk 2 2] Z2 4E i 11X PPEM-VIG 847
—E BT, AR SCIE TR e 2 T fl 5 40 b i %
Tl Tl 2 BRAS R4 , SR 5 HEAT S B0 1A .
1) BRI Rl AR A

(1) W/O-RL-SFT: % i Wi 2 ) 5 aimdb 2z >
A B B, BV AE Ak b 35 Al A Y (Meta-Llama-3-8B-
Instruct) o FEIZIEE T, BB H A& 4509 LI AR 2
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F&®, RETF, #IER, E, 8%
[ B H S AT B A A i SR R R o R AR B

W AGHAT IS A SR TE 7 AR

(2) W/O-RL: AL B8 Wi~ 2] i Bt (SFT-only)
AEIA AL 2E A . FEZBEE T, A8 1 25 44
— kST T AR PR R A ) A AT BRI Y
PE i) HARIEAT ISR S Ak
1) BB m AR &

(1) W/O-R,: KR Ab 2 > B B i 25 0 — o
il , B E 56 IE 0% 2 il X 2 AR AR O B 58 PR 1Y
BTHR

(2) W/O-R,,: K BRiG S Wi 22 i , B 78 ik
ZA5 5 X i A BSCAS B R EE (PPL) BIPE -

(3) W/O-R,,: 5 BRESHAHSCHER il , B 76 30k
AR HIPR AR I VPN 7 2 4 im] S5 202 H s — Stk
W

(4) W/O-R,,,: 2 BREUGTE L — B2 5, B 7F
UG IE L T CLIP A #5450 285 2 Jil 78 £ - fe 2 SO AR TR o
O S A L BTk

(5) PPEM-VIG: SE 8 i 8 | 4 3 Wi B 22 2] 5
2= T PR B o Hor W B2 S B B T2 2] 454
B 7R TR AR , 5 fh 2 2] By B i — 2l i 2 R i
SIS AR

TH S B0 28 AN 4% 3 iR

#3 PPEM-VIG AR H LR
Table 3 Ablation Study Results of the PPEM-VIG Model

- WHRE SR TR IEYGH e . SR
LTS ElA| B CLIPiE L —5 115/ .
75 B (%)1 PPL, A EX-EERAT T
o W/O-RL-SFT 18.54 12.96 0.8542 0.6027 2.1
BRI
W/0-RL 97.82 14.96 0.9958 0.6342 43
W/0-R,, 71.36 21.72 0.8124 0.6164 2.9
. W/0-R,, 94.42 34.58 0.9237 0.6233 3.6
Bl A T i
W/0-R,, 83.27 19.41 0.7428 0.6282 2.4
W/O-R,,, 94.53 21.84 0.9715 0.6016 3.3
SEREA Y PPEM-VIG 99.10 15.82 0.9935 0.6485 4.6

T LA 1 9 B R T AR A3 Bl g A 2 3R B 4| AR S O TS B 2 B

56 3 JEB /R A SCEE Y Y PPEM-VIG 55 78 42 5 R [F]
BT DL A2 A I T Al SE B0 45 5 . DAAsE B
QST % € TN B S i iA1= DN = e
BB e, SRR TR 35 SR A ey TR
PRI E T HrhiE Y 15K 18, 54% $E Tt &
97. 82%, T HUAH S 43 Fh 0. 8542 $2 7+ % 0. 9958,
[ BRF 200 S Pl 2. 14T 2 4.3, XM
B ) W BERB A AT A5 | AR TR 2 5] S5 Ry fb 2
M, DN AE AT 6 B R 3R 1) . e BL A 1
it — 5| Asgfb2E ) 5 (PPEM-VIG) , & 7E CLIP
Y B 0. 63422 T 2 0. 6485, Z T
SrETHE 4.6, SR AL 2E S B BEREMS 1E L A 4544
SLfih bk — 2P 35 SO 5 UG Z ] i S — Sk
MR F A AR R ] R B RS SRR R ) . T R
(e, SIASRA 2R 2T 5 B 55 R AR B SE e+
PRI LR R AR E , UL I o b2 2T B BT AR B 3R B

2 ) By BT ST M A F R BE ), IR AR B SR AL
HEAT RN TR AL o b i B A SEPE S 4 L 0. 9958 T
B 21 0. 9935, PRI A 78 Wi Bt 2% > B BEASE 0 B i ] 2%
YN ZRBSCHE v 0 1 5 B AR 2 3K 5 e i LIS
WA 3 T O] DE it 51 SCRRBLRE ST (R A e 4
br B 5 BAS B R 5. MAES I Ak 2a g,
PR ARAYL 5 B A SCAS T A Sk, 3875 B [ i) e
o PR 1 L —B0PE B TR R DL R S R e R R S
ZAMAL H bR, A B AR I N 5 2 £ R
LS5 FFHAL . 1 R AR TT RE S BUB P S FE b
H R Bl , (ERE WS AT AR AR A B (AR 11 B A S
Fikne N SERTE
3.3.3  ZEHIaHr

itk — 2 IF PPEM-VIG 75 32 b1 #0224 v (1)
A R, AR SC 3k BB A 44 ) “ A T 5 ol i) “ 3R e
YE R M), FEAS R A 0% Be ik B 25 7, X PPEM-VIG
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LA A B 2548 A R Hi 7 1] B HOG o] UG 2R 17
P Hro BX P43 A B R 7R QwenMax A= B% 1 45 74 4k
P R4 7 i) S X 107 AR o 1 o 1R il — A S A=

%5

P RAR Y A7 PG A il T X 4408 “ B 1, PPEM-
VIG BRI A= i 45 R AR 4 Iz, QwenMax B A= pli 45
WinFEs s,

18X T e R ) & iR R R T

Table 5 Noun-Based Case Examples of the Qwen Model

HAERER

R A J s i)

"yocab":" i F"
"type":" 24 1"
ge":"5-12"
"level":"7~9"
"definition":"— R R 3 e iy A SRR A 15, AR Sk BB}
il

vocab" n*}lb?n
"type"."ﬁ -Ljn
ge":"12-18"

”16Vel”:”7~9”
"definition’"— FI 8 T B KO UL L AT 5 , LA e IR

[SCENE]: A bright and cozy corner of a child’s dressing table, soft
natural morning light, blurred background with colorful toys, shal-
low depth of field.

[CORE_vocab]: A close—up of a wooden comb as the main sub-
ject, clearly showing the structure with neat teeth, designed for
hair care.

[PRIMARY_FEATURES]: Smooth cherry wood texture, rounded
teeth safe for scalp, ergonomic handle, high detail, 8k resolution.
[AUXILIARY_EXPRESSION]: The comb is gently resting on a
strand of smooth hair, implying the action of grooming and tidying
hair.

[PEDAGOGY: Contrast between the solid texture of the wood and
the softness of the hair, warm tones of the comb against a cool pas-
tel background.

[STYLE_CULTURE]: 3D Pixar animation style, educational illus-
tration for children, vibrant colors, friendly atmosphere, high qual-

ity, macro photography style.

[SCENE]: U&7 1 MR AR S st 1 _E v B H AR ZE
e P EFA

[CORE_vocab]: — A% 219 e i LA 1 o

[PRIMARY _FEATURES]: {746 (0 18 A J5t SO 7 i v D, # i4
B [BIVE S, BT A U AR TR, Rz A IR IE Y
DR

[AUXILIARY_EXPRESSION ] : #4321 7% 25 JLAR R K A 28
PN &, 25 S BT A NG AR ok, R B 1
Ei

[PEDAGOGY |: R A 5 ¥ (o 5L 1T 9 (5 R T EE , A B g I >
53 kR ENT H

[STYLE_CULTURE]: 8k 43 ¥¥5 , (455 , e Se iR A B Ty
] % b P 2 s ) XA

7
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T4, RET, #HER, iEF, BET
El R B 7 R E G E RS U R A Y AR R

FsEk
HHFERES TR A Y 7R 1)

1.[SCENE] - 75

IRAR BT 240 AU 1978 25 06 T 5 s 5e s PR R = Rt 5 — 4 -
B NSRBI R LR R HA AR S AR AT AR A
B HE N UAR & 22 3% — AR R 09k Aok, B
T S VR el B L A LS AR U

2.[CORE_vocab]- #.Lriali

—JO R R TR e X e ot . B AR URE—A T
H R . ESUR R HAE R R )
BEMESS A, SRR RO RE -5 LA R HES R, R B A B
HETE RS R

3.[PRIMARY_FEATURES] = F= 24354k

MR RIMT IR R EIUN . AR, 7578 Wi AR

"vocab":" i 5" ARGYUBE AR I (4 35 CHMBEAR BOREA) s 4 2 BDRHR, I 3
"type":" 44 1" BUERS s BT B A A 2375 20 RS 20, AR
"age":"18 L) " 530, HES1) 5% % 0 R 5, (AL RS I A 3 T2
"level":"7~9" 4. [AUXILIARY_EXPRESSION] - i Bl #&ik
"definition":"— 7 8% L 5 %z ) ) SRR THIAT 1A, AR Sk IBORE Sl ik AR RS R RE B R T SR Bl i (R JE SR —
S AR R 22, BT IE B RO R E Z b IR T

TR IEAE B0 BRI DI - 33 ol By 28 25 18 Jonn ™ T 1A 17480
Fopk, Ll SO e R H 5 Ak

5.[PEDAGOGY |- fili Bh#2#

R AL B A XF LR IG5R bE oh il 7 B 4D, B S HT AR T
A I 55 2 R R 3k B TE T IR L s Bl i IR UL AR 1
52 i KB A R B AR X e, JER L ]
396 620 R T A 8 , (LTS S P S AR MR B R
6.[STYLE_CULTURE] - K& 5304k

SR v Y75 B 1 7 i 5 5 XU i 5 S = AU . (7
i 1) B 22 30k €2 28 18 19 SRR, 38 RO A 4 It T A bA Jo )
B bRk, TS T S L AT AT AR BAE R Y 9
Tl , B F A 76 2 A e I -

T ()75 A PR )i
ESCEMBEN SRS R . SR e
PPEM-VIG KR sA5 AR B B 254k 4RI IR SCAOR S 2R R 58 “ A5 " A A 17 355 Al A

=

() RINFNAE LA A (b) TN AE 9 A AT (o) i A RN AE AR IR
((a) low cognitive level ; (b) moderate cognitive level ; (¢) high cognitive level )
K2 A EA R A2 2 1 -PPEM-VIG

Fig. 2 Examples of Different Cognitive Levels in the PPEM-VIG Comb Task )
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%4 PPEM-VIG #HE K ZREIRT
Table 4 Noun-Based Case Examples of the PPEM-VIG Model

HorERER

ALY R R 1]

"vocab":"*ﬁ?”
"type":" 44 1"
"age":"5-12"

"level":"7~9"
"definition":"— Rl RE 1 K Y AT LB T 15, AR Sk 9B}
e

"vocab":"ffi F"
"type":" 44 1i]"
"age":"12-18"

"level":"7~9"
"definition":"—F B I E & (0 FH AL LT 1, AR SL (BERL
e

nvncabn:nﬁ?u
"type":"ziﬁ "
"age":"18 A "
Mevel":"7~9"
"definition":"— Rl R K Y A R AR TR 1, AR Sk B}
Y

[SCENE] Il — 5k B R W R s [F 7 1 iiog 4, i i
I BRI R S5

[CORE_vocab] JE/R [T 1AL 4
[PRIMARY_FEATURES] il i+ v5 F1F-ARi i+l &, vl LLH
AN 5 6 P e 2 i, W LB R T . AN, T DAAE —
AW e R Z R T ] T LUR AR R A B — A
TRk s — A~/ NRE U G Sk &, b LB B3 S AT
[AUXILIARY_EXPRESSION] [&]A, % p& A FAH & miAH 52 (1) 4
FeorEok g BRZ [ FL T 1 SCEERR IR sl FH 3% , 49 an 2 4K 1)
Sk KRG B0 &M

[PEDAGOGY ] M F 7 s dy- s B e [ 7 1 A e 2
[STYLE_CULTUREWR 35 B 4532 AR & J Kb , -0 L fir f
TR AT G55 T-H2 FBR AR 2SR R Sy 5. I
N R MRS e TR, T R AR A v [ R A

R

[SCENE] 4l — 5k B R W R s [ 7 1 s iiog 4, o i
T LR R AR 55

[CORE_vocab] JE/R[#i T | FE& AT 4
[PRIMARY_FEATURES] Ui+ ¥5 FF-AR i 1 F 7 29 K77, 0]
DUl s U R 2R 560, A7 A i AR 25 . s,
Al PUAE— A 3 B R R T ], AT LU R i AR
i B — AN Bsf 1 & BB — A2 Bl & R, SR BT AT 3% 1N
APk

[AUXILIARY_EXPRESSION] [R5, 2 p& 1 FAH G sk =2 594
Fooo ok s th Wom iz [T 10 SRR AT B8 3, 491 22 2 )
Sk e FURS S0 & M

[PEDAGOGY I\ T { B 77 58 b s A [ 1 O 2 S8
[STYLE_CULTUREWRHE H 532 A2 & 7 Kb, H- £ i
JHEVGAE RN 5 5 T2 AB e , 754 A TR) SO 5 o 1 I
Ny s v IR AL 7 S R SRR AR Y Hh R B S A T

KB

[SCENE] &2l — 5k B B R [Fi 7 1 iir 4, s
I BRI A

[CORE_vocablJE/s [ M F | IATE 4
[PRIMARY_FEATURES] I Ui £ 5 718 KA, 7T Ak FH AR
FEARE B4 S AL T, 18 BORS 22 10 e 21 s st , 32 W N 1)
WA E Oy o WSEIE T, AT LR —A S8 3 b R iz [ R
F 1, annl DUR R e BE— A s AR TR 10 & A TR B
RIDEHER A 15

[AUXILIARY _EXPRESSION] [F]H, 2 5 (i AH 5 5 A I A4
FoouZok g th Bomiz [T 109 SRR AE 35 3, 491 22 2 )
3k % FVRE S % i

[PEDAGOGY] M FH 7 5 st R At [ 1 10 e S
[STYLE_CULTUREWRHE B AR 32 A 4L & 7 Kb, FH- L4 ir f
HR IR 55 TR Z B 75 A R RSO Ts =. miT
Nk B A E T AL, T R IR AR A H e 5 4 7

KB

T ()it 2 R B

%115 YAEZE 7 [PRIMARY_FEATURES ] H 41 1k
BB AR, 4 J@ A i) M 1 S Bl FH 3750 45 56

SRR 8 AR R $E 7 o FERIN N SR G B, A BT 2 (a) BT

s, BURLLRE AR K O 32, 40 LE Ry Briisi sk,
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F&2, REF, $HEN, AEF, BHET
[ PR o 32 3 & 3R B R A A it SR TR iR i R AR R

(a) RN A A (b) AN A G A AT (o) w AR AR A I
((a) low cognitive level ; (b) moderate cognitive level ; (¢) high cognitive level )
B3 A5 [l DA R A 20 22 31 P -3 ST 1)
Fig. 3 Examples of Different Cognitive Levels in the Qwen Comb Task

g TR 5 FHIE R OC 2R 5 A M A5 4B ) 5 AL
FL YRS S, i AR R AL, nfE 2
(b) Fi7Rs , SR PR 517 0 Z 6] i 3 s W& 2 () it
7 R NN ARG B 2 A A0 1 5 A S Jm M AR AR AL
BT AR IS A R “fitk & . A RO6
27 PRI DR 501 1) Ty i P 5 R S S8R ) 32
. KK F , PPEM-VIG 523 T M 25 524k )4
SeALE R 2 2108 SORTT , i3 7R 18] 5 BURAE < 2544
—UJRE— B =AW AR — 2L

HO0T 3 W PEAL 2 B, PPEM-VIG A5 AU A jig 1Y 45
P ALY R B 1) 25 AL BB A% A A% S R 2] 35 0 44 14
iR Z YR BN R B B R S
W, i3 3 53k kN B RS I Ll B Bt o)
PR s DA G . ROV AR 9B, R
Y G AN N T T, SR AR IR 5 a4 1) EDUREK 3R
AR B T B A AT R (2R S B ST
T H—BE" B S 5 R AN A 9B ) b
i DGR S AR SR 2, 5 R 2E 2 O S
ATELE . XA B SRS — R H R —1E B
T A8 E R AR, 5 SCA i S5 A A TR SURBEHUE
R 55 8 44 1 N — AR R S B )
eSS A T

QwenMax 152U A LAY H /R IR 7E “ B 1 4 75 1]
SPGB — 2 A3 SRR AR ) o DA SOAR
A, HR R A B[ AR L & [SCENE] 5
[PRIMARY_FEATURES | 4¢ &5 #4 , {H i L H 0> 5 fhi
)% A AL B R A A (AN B BT DG o PR
A Pl R D REE BE Y 2 1 AR A B
ANTRE B 2 [ A — i FE B I N A R 5 D) RE S
fb . 4N, [AUXILIARY_EXPRESSION ] i i 45 K¢
“PRVT I S — AR A SR R 227 (0T 245 i A

PRBE P2 1, A = DA A S A 4 1) S RS R 4
2, AEXF N R X Rh ) Bk Py A b e
27 3T 2 DR G 2 3, SR A S0
JE R BT 7 R R SRR . R E AR TR
INHIEEGB ST R TR R (i 3D 38 S35 |
AE ) HIE AR Ak 3 R B LB KRS 2 18
M ARA K2 2 (k. & 3 (a) B, JLE 7 5
A MEE S BT 5 B LAIRSL Wikl
T BN B, B 3 (e) BT B BRI
EB7STpIve W (ERESlve WP 2 (HIE il e g
K5 Rk &7 (DI REIE i % Ok

DR R AE AN S DI REIE XA Ty 5,
AR BT B 22 B 2 R ) S R R R i
ZUTHAAT RN R G, HE5 52, 2
2] BB IR BIRE T A A WU , 15 50 e 3 o Tl 1%
P Aol ) O 2 R SE PR i B, 0 AR S G v
Z W AN U SR ORISR

X B3 “ 28 5, PPEM-VIG 5 0 A= 1,45 B4
F 67~ , QwenMax B A pi 45 RN 7 o .

AR G T HAAR 4 0], Bl “ 25 1Y S ) 2 T R
A G 5 B AR SU M S IS A R 42 ) T
R, AR ) 2SR T, PPEM-VIG
R A B s SR R (5 A0 S R SCEEAERE 1 51
B IERAE o MER/R TR SCAOR T, B 7R AR A% ] 4%
“2F R R Bh AR R CHE SR R AL 7R
[PRIMARY_FEATURES ] # B i ZI imj =5 2% 2 AR 7

CERAE AT AL SR b il i [AUXTLIARY

EXPRESS

ION ] 5 [CONTRAST Jif e 5| A AT 3™ 2%
TGOS L S Bl SC, I ITERE 31 il ol 5 —A7 47
WESHHE HR SRR, X Rtk
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Table 6 Verb—Based Case Examples of the PPEM-VIG Model

ALY R R 1]

nvocabn:n%gﬁu

||type||:||?j]iﬁj||7
nageu:ns_lzn
"Mevel":"7~9"

"definition":"7E HL P 3 A5 e 45"

"VOCab"Z"%‘:fL”

ntypen:nid]iEJn7
nageu:n 12-18"
"evel":"7~9"

"definition":" ¥ HLFE A e 45"

nvocabn:nz}ﬁu

"type”:”id]iﬂ”,

nageu:nlg UJ:”
"MNevel":"7~9"

[SCENEI: il — i B R, 72— A ML b s [ 25 56 ] A 6 i sh PR gl 3
[CORE_vocab]n] DL J&/R 5 [ %55 | AH &I (1) HoAh SR s it 47 [ 25568 ) o6 K B oAy
[PRIMARY_FEATURESII 4N JL 2532 8)) 5t B ATsE IN 2 RS, W55 128 —AH B
O Skl KA 4 (02808, 6 38 10 R 218 A 8 AT IR 23 [AUXILIARY _EXPRESSION
eIk ERR (2R ], o1 DA /R HX sh A B i 82, B0 7R T LKz i 0% 408 AL
SER, TH MK TE U P4 T BRER

[PEDAGOGY AT LIt b JoR [ 2556 ] 5 “ Y4 18" i R IR 3h 1

[STYLE_CULTURE R4 H #2552 A% B 1 AU, IEH (R T I AR R 5t 2 T332 A
PRAR AT A AR SCTS Se o I A oA SLR ) e L L, T 5 R B A T R (0 S AR TR

KB

[SCENEI: il — i B R, 78— A ML b s [ 2556 1A G i sh PR gk s
[CORE_vocab]Al LAURE/R 5 [ 25588 1AH SCIR 4 o sl A sl ik A7 [ 3598 T 6 B B Hofh 4
[PRIMARY_FEATURESII 4N JL 232 8l 5t B AT IN S RS, WFS 128 —A e B
LSk IR KA 4 R IS L 78 R FTRE TS W A Y A [AUXILIARY_EXPRESSIONT#F
eIk ER R [R5 ], o1 DA R HX sh A B 82, B0 7R T LKz i IR 408 AL
S ER, T L/ MK AEIERTE U P40 T BRER

[PEDAGOGY IR AT AN He @R [ 3596 ] 55 “ Y& k" AR [ h 1R o

[STYLE_CULTURE JAR4% B 52 A %4 1 U, I B (R R M S E R 5t 2 T332 A
PRAR A AR TR ST 5 o I A2 oA LR g e v L, 75 5 R B A v R 0 S AR 1

e
KE

[SCENEE il — 3k B R, 78— AL b Je s [ 25 56 ] 40 26 i h VR R A [CORE _vocab i)
DU R 5 [ 25 56 JAR S 36 i H A SR Bl 7 [ 55 ) ir b e B oAb =R 4
[TPRIMARYFEATURES|fl 75 A 4E 3R 3 mn 2 AR, I8 VR 3 B A A A 52, & N WA E
FHE

[AUXILIARY _EXPRESSION 5 Gk EW R R [ 255k ] L T LR 7R Hoxt sh AV 44 iy sz i, il an
JE 7R 0] DU /R 3 5 B A TIEUIA, 2 22 AT A 3 1

[PEDAGOGY IR AT AN He J@ /R [ 5968 ] 55 “ Y& k" AN R h 1B

"definition":" ¥ HLFE A R4
HUE AT AR ST e

R

[STYLE_CULTURE & HARSZ AR 5 € J KUk, T8 GBI 1 B9 AR A7 57 5 T4 32
T A DA ST ) e AL S R B AT B o [ R B S A T

VE ()i 24 I B

W SCAE EME A5 B4 gt - i 4 (a) Fos |, fIRIA
JHV R 2 BN B O S 1 2 B L BE 280 5 ), 4
FL4(h) B, Tl i 45 9 B s AL AR B8l 55 RO AR
B, Al 4 () TR e DA 145 90 B U s — 20l AT
JEEK 7 54k 218 B Can A AR A S 15 %) o
TP B SRR I 310 5 B8 B ™ 0 35k 1k =X 3R 8 It
2, LI R 1) 5 G 2z Tal Y e B — 3

O 3P4k 48 Y, PPEM-VIG #5781 A= % 1) &
15 BEE M i [ SC P ) S PR AR PR X7, A R
2 ) F B L) Sh A SRR AR . RUSOT
0 8RR — R RS R A S B, N L 2 e
X BV ER T e R SRR A% AETOA N SR 9 B
W 5 (a) Frow , BIR LA L EE & 28 20 | S TR R] A
WF 3 50 ok 32, 58 AR AR R 1) EDO A 5 an L S

(b)7EH NI AF G B, ik — AL SR AL IR B 5l 5 5 2 3
L MBAA R S8 SRR, S5 AT
JE g rt s P 1AL 5 (o) 76 m TA R A5 4 B, DU e
ik AW P BTt S PR 450 BT ) 22, S B O
FLBR T I JE A 0 )5 5 SRR K oy 45 SR S B
— Y e AL " RSk R A, 5 SR
XFEIE S5 SRR A5 A AR IR TE 1 3
EEEI RN @I AN IR L W E EOSU R TN
QwenMax A AL 14878 TRl 7R $ /R 1] 5 G 3R
ik b S )R R ORI . WU R,
HAR R A BAR S E RO S8 (iR S DR T
CIRMEJE BPRSHE” %P " X — s i R A g
TEA R S EOR R TR B 2 (81— R B A 1 S
B HUIREE . FX R A AR, A AL 40T
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F&®, RETF, #IER, E, 8%
[ B H S AT B A A i SR R R o R AR B

R7 BXTFERBENNEEGRT
Table 7 Verb—Based Case Examples of the Qwen Model

i Y RS AN iR

[SCENE]: — A~ FHOGHIH I P AMAT S ul Bk £, 35 57 v AT B ) 0 TR I A 7% (2 4K
JB , 7 3 A JE R0 DAL A 2% R A5

[CORE_vocab]: —/>1] Z iy il JLFE (£ 7-9 % ) XUT- o i 25— R A 4 (8 58, S
FE T A

[PRIMARY_FEATURES]: ARG OGN N, 415 M, b 180 2047 9 42" 5l 55— 44 " 75 L

"VOC&b""‘z—Fﬁ”

e A B VAR | SRS IR S T 5450 1 7
el [AUXILIARY_EXPRESSION: J& [ DA A2 fE 854 , o 723k M IR, 4 6 (0 A A B

JCTT BT R 65, RARFE HE A5 .

[PEDAGOGY |- 4% 1 i ) fi e 55 <5 (AL BUE R IP I, 575 55 R IR )R J U I

XL, ST A 2 B ARt s

[STYLE_CULTURE]: 3D K 5 i sy i WUk , (7% e R, S5 22 A0 I 1T 7 196 1 E 1 38

Bl A LE AL

[SCENE]: REUAT 51 i 402 65 v ok, 3 5502 R AL O AR A KRB A0 6 (A 4018, 2ROt
KT ETFAT T, 8 0 ARl A £ 5

[CORE_vocab]: — {43z 2l b1 (£ 12-14 %) B 3 [ 52 BA AR BABA I , BT 28 B4 — e

FLRHY 2R 5G40 R 28 22 ATl sk T

"definition":"7F [t 3¢ 3R 45 5w 22

lmdb;%ﬁ [PRIMARY_FEATURES]: 8 AR ) 4 Jsm 21, S35 62, G025 28 i G L (3625 5 A4
o 2o F T B NI 4 2R OV K 15 1 B2 B VAR L2 S 9 2015 2200 AT
e evel 70" [AUXILIARY_EXPRESSION]: Ji: 7 b E25 4t , BA A 7E EPIE RO (9 15 55 b e VP4 , s 4

A B DA R 0 A ER 8 B S L SR AT 227 A 5 5

[PEDAGOG Y : ARk v WA Y 4 Jm 5615 5 AN AR IR RS T 15 T B4 B2 JER g J ) L 5 T
N0 B3 BT 50 R 5 1 S ) R B4 R AT S R B, 28 28 " A B SR
[STYLE_CULTURE]: HL#2 5 4 KA , = sh AV B, oA s BB SRR A E
F R i A SRR S U LS S B 3 U

[SCENE]

WAL RIEIL , ROCKTIC R A hO B & BT R 988 , 15 SR RO (LB B A LA , 2=
IR BRI AL

[CORE_vocabl—{3 15-20 %/ {75 4F3z 8l 51 , 7E AP VA A 18] , e B 3 B0 e 42
HIBIE SRS

[PRIMARY_FEATURES]

Ny 2 M R EL SR, MR o a2 5 e A P B R 5 WL P2k A% DX e el s

"definition":"7E [t 2§ kA5 56 45

"VOC&b"'"z—]‘{ﬁ”

"type":"Bfil", TSN, TEACTE T A DL 5 T o SRR AR TR 4 A AR AL s
"age":"18 LA " [AUXILIARY_EXPRESSION]
"level":"7~9" i) B BA A 8l b o BRI, 5 X T2 v Ml 7R S 5 1 R R R B

"definition":"7E LR ARAFIEZE" AT, 304G 125 I I 2 AR W5 M
[PEDAGOGY]
A M) B TR B R - P B v B I R ST X L 5 R ) R 2
TE I (0 58 B4R R A O H 5 W52 ) SROLAT 5 8 RIS I ) BREEIE OGNS L o
[STYLE_CULTURE]
T T T FEE ) P R XA B 5 5 2 SR 21, (R R o, DI BAT X , 5 g
IR S E RIS AR E AR L

VE )i 24 i BT

RIS EHA 2K, (H B AR E 5] X 45
LRV TR AL . ST RAR IR B R TR
SEDAN N LNSEE S 2 2 S, = W (SR B T 1
AR, FEZ WS A F IS IT, s = Xt sh PR 2
SIER KRR ARG ZE . AL, SCAR RG] B
TEER (CULAR B A 21 1 S e M A7 A, R AE

TE I IS SV SR IT A SCZHSL ., X Rh s 2 2R 551t
P FIKT7 3 A < BT PRI o
SRR ARSI SAT A . HMELL SO )
HOX AR X — SR R R ER AR AR, SO A
Ferysohkk = W B GBS
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ERAIEA

(a) A ARG A P () PRI AT (o) A M 22 A A ]
((a) low cognitive level ; (b) moderate cognitive level ; (¢) high cognitive level )
K4 R AR 9 B -PPEM-VIG
Fig. 4 Examples of Different Cognitive Levels in the PPEM-VIG Championship Task

(a) RIAHISE A WP (b) HaA AR AT (o) RN A AR 5]
((a) low cognitive level ; (b) moderate cognitive level; (¢) high cognitive level )
K5 2R AN Rl A5 5 091 15 -3 SC T[]
Fig. 5 Examples of Different Cognitive Levels in the Qwen Championship Task

4 & it

A SN SCA A R H ARAE [ B v SR 2L
= e I 09 478 1) 1 SCRTC 5 20 IR B 7]
R, B T ) ] b SO R G A A i X
PRI FEELR PPEM-VIG, 2B RLE a1 (1900
GO MERE SRS M R LS BB Bk G — 4
BN G B B R AR o W 2= ) Stk )
{37 0 2 B B AR AL, SE AT T R A B S S5
FLE AL 5 S L — 3 P RO, e A
(1) B SIS HEA: R — 58 B i R HESE . TE
BE B IR AL T, A SCRS T 1T B e S
B b 03I G 4R 7 1) 04 4 ICLE-VIPD , i 5
5682 A4 X 5 C I By Hh SCECE T SCK O SR
HEN I H AR RN, B 35 0) b s = AL, L= oodl
TE X SR B, AR ST S F s dR A T &2
() SEHE BT IR

S 4E B W] PPEM-VIG TEAS MR 25 14 B 36 %
CLIP & X —SMEA5 53 RS DI B K 00 VAN
S5 35 B I M Qwen2. 5-7B . Baichuan2-7B &

QwenMax 25 FELR AR A IOUE T E B -5 Ak A1k
T AR T B0 R A UE 55 TP RO A R . SR,
AR A B £ 44 10 5 Sl i) 1 2 R M, Rk K A HESE
A8 F G N N FR A 0 3 i LG
SRR P P R TR LS g s P R B A
PEFIZ AL RE
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