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Abstract Video question answering requires models to understand, fuse, and reason about the multimodal data in
videos to assist people in quickly retrieving, analyzing, and summarizing complex scenes in videos, becoming a hot
research topic in artificial intelligence. However, existing methods lack abilities of obtaining the motion details of
visual objects in feature extraction, which may lead to false causality. In addition, in data fusion and reasoning,
existing methods lack effective active learning ability, making it difficult to obtain prior knowledge beyond feature
extraction, which affects the model’s deep understanding of multimodal content. To address these issues, we propose a
multimodal knowledge-based active learning video question answering solution. The solution acquires the semantic
correlation of visual targets in image sequences and the dynamic relationship with the surrounding environment to
establish the motion trajectory of each visual target. Further, static content is supplemented with dynamic content to
provide more accurate video feature expression for data fusion and reasoning. Then, the solution achieves self-
improvement and logical thinking focus of multimodal information understanding through knowledge auto-
enhancement multimodal data fusion and reasoning model, filling the gap in deep understanding of multimodal
content. Experimental results show that the performance of our scheme is better than the most advanced video
question answering algorithm, and a large number of ablation and visualization experiments also verify the rationality
of this solution.

Key words video question answering; data fusion and reasoning; multimodal active learning; video details

description extraction; deep learning
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Fig. 1

The overview of our proposed video question answering scheme
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Fig. 2 Detail description method of explicit video
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DA 32 3 030 5 A T DA . M b, — R R
$ F0R 2 ) BEH B 1, 7 S B g 3 g
3. 12 i 11 A0 2 L 40 00 3, ol L7 1)
o A TR B B S A o D P, o
35 5 o ATl A TR VS ) T O 5 A O N 7 7
TR BB o e S P X i R A
T 1 G° e 6 B g A S B ) 1 1 LK g = g}
HL Y g IR 36 A 1 B LR ) A5 A8 1) S e i)
I I TR 1 T S8 2% o o T M L0 A
S B 0058 135 18, AR5 Hh 15 ) R0 A O 1 93 1
YRR

Jo T SEH R IR, FATH S R gt — A
2 I VERE SRR (A, 28 it A 4 4 BE T S % ) 1Y
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OCHER) i 3 , AR [R) AR OC (Y 3R FE 3K b e R™:
hy =MultiHead(qk,il,il) =
[head,; head);"**; head),|W°, (8)
A N T
aWihWE) f/’z_iwf( ) )m,.v, 9
H i we eRdx%’ WFERM%, WY ERdx%’ WO e Réxd .
ANE RV BOGZ . 5, S 1 hy 13 S5 E]
BRI R A R LR by, TATEET T OCHE A 1Yy
REAE 22 1 Gk = Sum(@O S5ty HEAT 2 YO k-
{izk,,- = ELU(Thy 4 IW)),
i’k = [ilk,l;ilk,z; ”';ilk,n]a
Hop (Wl e R AN [l Y MR L0 [l i Bk
R R e fg Kb B, ) 25 S 78 2 22 DA R AL A 118 )T 97 F
WA TS PR R LR K by
234 JLEFERY
TG 7 27~ 5 B o) B A A b 5 5 4
TR A, M R A B S5 e, FAT HERA AT B
J2 R 4 38 T A B S FH 58 4 FLAR 1Y ) G
e 3 T AL BE O B T SCZRR by e R, I3 i 2 M e ST
SR AR A5 ) R AR S B4 e 8 L T LR R
H e R! = MultiHead(§, by, ),
{ﬁ’ eR™ = ELU([H;§IW),
HpWeR O VLA BE. e Ja, N T BEAS 14 B
SER B ILIE T LR, B IR 551 LR R B R, A
[F) 3 2 R SR B ) WL 9 1 LR R AT D AL, SR 3ROR
UBUREIE 2 90 F = {fy | € R}, o 15 o B 5
WAL R LB H:
H=h+h+H. (12)
FRFRE R IR A R A HERR I 2R
AR, AL T 2SR B BT )2 R,
RS T R A S TR SRR R B 4 Y
PR T SCRIR 24 38, Ay R AR ] 25 A 8 0 IR e J2 UK 110
BT LR R St TR
24 ETEESHMIREINFIIN SRR G E W%
2.3 54 Hh A9 KAFR 5 B RE 98 e B0H 5 55 1 2
i AR 3 gl 58 i 2 RS AR R0 TR L FLE, O4 AR
LA 1Y) R A A 2, W AR v R LA 1Y 2 S AR
B, B REE Rl A 5 A 3 R T 5 0 R 8 RO
S AR IR S JBOAS JE s O P . 42 3 FRATTH KAFR
i PR Y J2 I 54, R Bl B S iR AT HES
BT HSHIMEGIET . HEER5ET M E
b 510 5 5 22 )2 WL R) 28 0 2%, i — 25 AL AT

head; = softmax (

(10

(1D

PR 0 HE G T, BRI 2 T SR A 22 2 K
PR3 T SCEFR, S AL 0] 24 B2 A48 B o ey ) 257 8 T

X e 2 SR AR 1] 25 I 6% 43 301 DA 4 Jm R 2 1 B
ver = [V LY AR A A v = (v R
(205 15 B Ve = (VoL M A B A 5 &
JZ R KAFR B8 (4 fil A 5 #EFRH5, H ) F
IR 8 A [F] e B o AN Tm] P15 30 35 Tl fE A 56 1Y) ik

FRAT e B2 IR S5 A HE S T L 2 1) KAFR A%
AR — 2 L — )2 KAFR B R4 5 AF i 4 &
{HI" e R ) B g 1 SR A, O 38 3 KAFR 15 5 (14 45
I il 5 Bk AR IO 1 SR R v i s LKA

H) eR" = KAFR'(V,,q™),l=1,

{Hj. eR! = KAFR'(H"'Y%,,¢™),1> 1,
Hople (1,2, L}, ns F7R b — )2 b 38 (% 08 F5AF
AR, V= (VP Ve Ve St Bkl R, AT
i Ko SO R 5 A BB 3 B 4 25 AN )2 IR, AR
fo) | b DA AT v 3R A AN ) J2 O LD 1 LR R,
A ) 5% 5 TR e 246 (1% 27 % fidk i i 1L v B 68 2 HL 56
R A TS LR Hyyy, SIETHE LR R Hoo L ST
BN 5 (] AH DGR L 3E H A5 . B 4438 s Ll fl £
Hr i} 23 22 R AL H AR LR Hey.

FRATVAE J5 22 00 52 50 vp X F T 4t T 28 v Y I 4%
SER A PRV DL L 2 R BT Iy R AT T A BT
Al (W, 3.4.1 1), SEERZS AR, Z)2 R M4k 1T
4 1) 285 Pk BRI T B2 R 9 4% B i, IESE T 2 2R
G5 K T 4 25 ) 1 0 A
2.5 ERME

AN A X Z B BEAT 55 P CPEAR 5 fE 2 3T
BT 55 55 AN ) 28 0 9 4003 [ R 52 31T AS T] A i i 4
6T AT (7] 25 A5 760 R 0% 17 Xt AN () S AR AT: 55 1 B R

BEXT 2 WUk $RAT: 55, A LA Hoy, Hopy, Hioos 4,
{a S VE A A R (14) 58 A 22 6,10 i

0= (ELU([Hob;Happ;Hmol;qu;aiWa]Wm))Wmulti’ QEY)
/H; ':F' Wi € RN“,xd’ W, € Rded’ Wq c Rdxd’ W, e Réxd %
AN TR) B4 2 P 5 52 R I OB AT i A R S B e 1Y
TS AL, S R 2 ) A R a. d e R A

35 e AR by T 25 4%
a = argmax(6;). (15

T IX ZE WA [ 25 v, 52 SUI 451 2% pR B8 17 1
KRR LA
ﬁ'xd‘ﬁﬁi'@ﬁi%» #%?J‘-EHobo Happ9 Hmols q1/|5j‘:7$ﬁﬁ
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A, R (16) BT T3 B EEA i P25 58 1 T A3 53 G open €
RV

60pen = softmax((ELU([Ho;Happ;Hmol;qu]Wopen’))Wopen)’

(16)
;H\:EP Wopcn € RdXNUM ’ Wopcn’ € RZMXL]IE%Z: Iﬂ E/:] g£ ‘@ﬁ%ﬁ %E
B, Nopen 671 25 58 25 0] |AIRY K HE . I FRATTE #5453 70
H iR B SR A D TN A5 4

a = argmax(Gopen)- 17

TE 1X FE WA ) 25 4T 55w, 28 SUMR 4 2% v K i
ERVRIATE S TR

Bt uF B A BT 55, 2k (1 )RR KRR I ok T
RERAE B 5 Ccoun €R':

Scount = (ELU([Hob; Happ Ho', qWo W) Weouns (18
Horh Weoun € R, W, € RIS [a] 19 2 1k 56 52 46 1
TE X J MM ) 24 A 55 o, 34975 1R 22 10 R 9 T Ak
P 4 A5 2.

3 XWHERKDH

T RE NS 2 W 2N TE L PE AL AR SO vk, FRAT ik
BT 3N BB B 1z A AR LBk kv A A0 A8 () 2
AR AT T S50
31 HIE&ENE

1) TGIF-QA" iZ i 45 40 & 16.5 T3 AN Il R,
Fig B 0] 0 A kR i R s B R Ay Ty 4 28 AT 5
Repeating Action, Transition, Repeating counting, Frame
QA.

2)MSVD-QA" Z R TE 1 970 M HLH F B b
TS AT RO ] 06, Foh Il 2R | B IE4E
MR AE T2 AT 3.09 J7 L 0.64 J5 L 1.3 JTAN [N, 2
LS KR 1852,

3)MSRVTT-QA"" iZ B 78 10 J5 405 - B vh
FRiE T 243 J5A- LR, ol 2h4E | g0k 4 | ik
LA 158 07 . 1.22 J5 ., 7.28 i A~ [l X, & %
25 [H] (K B2 2y 4 000, FH 48T iF 2 A0 1043 ) 225 55040 4
ZEAR A 10~30 s B LI 51, 33 {45 4040 PN 1Y
G A 2, WA G SHERRRE 4L TR
Rk K
32 ELHEHET

AR STk HE T Pytorch R 24 S HEZR STHE. 16
SIS UE v, U BB N=8, FAE R A B R AE,
T=16 WK /8%l B N 25, 78 B — ot B4R b 32 i
K=10 M HL58 H AR FFAE . B X5 — A 8] B, 5C 5 7 4K

n=3. X} T AMEFAE | 12 S RHIE A H AR FRAE, AT 530
AT L=2, L=2, L=1 2 i) KAFR # B B¢ 8 15 5 —
ALY Y 223k 7 T 2% 1 S B0 R H=8, 1% B Y
TE4ERE d=512. 78 Il 2k ik F2 vp, 858 B I 25 25 %6
Adam Ak 25 5 FH R A AR R 240, Bt 4k R/ ik
BN 32, 5 ] FRULE N 0.5E-4.
3.3 EMiRE

R T ET S IA AT A, RAE
1% 22 (mean square error, MSE) X} TGIF-QA #( #& &
) Repeating counting 1T 55 i 17 174l . MSE {H 8 /]y, 1
REBR AT X T Hh s 4 0 AT 55, >R HI A 52 R PEA
BT (1 RE . A 3200 5, PR RE R AT
34 HELSEIS

R T SRR AR SRR it B DRk, AT AR I B Y
T Z RS MR E B2 S W R 2y R B AT T
J7AZ BT Rl SE I, LA UE ) 2% 25 4 R FLAR B () A B
PE SR 20 R AT 4 R AT R AR S O A R
341 PLE SR S A B i & BEE

FEAR L, KAFR FE 780 $a2 A0 79 J2 Y 435 4
BIG . A0 B A A8 T A [m] )2 Uk il il 5 4
PTG W 2%, LAk B HOTE ALAR N AN [m] 2 9k i) e 4
PGE T LA ZE . R T I UE 3P 0 4% 25 40 1Y) & 2R, 3R
fiT#E MSRVTT-QA Ml MSVD-QA 1 b 45 T I 4% 45 4
XPTPERERYSZ M. NFE 1 AT LA, S 21> KAFR
FEAYET, B i PR R A BT AR B T 22 2 R I 4%
Wit R TR MR T GE, XN T 22K 45
) 4% 45 H4) R I B

Table 1 Verify the Rationality of the Network Structures

and Their Modules
F 1 WIEMKEHREERNGEE %o
EZ2 P R0 MSVD-QA MSRVTT-QA
wio EARXT S 02 38.1
w/o HASRHIE 41.2 37.6
wio SIVEREIE 415 37.8
wio ME HARRHIE 39.8 37.3
only FAFHE 38.6 36.5
only ZhERFIE 36.5 35.9
only #5& HARFHIE 39.5 37.2

T wio FoREMARIBIER, only Fe7m N HHTHHE.

BRI Z Ah, AT B A B — > KAFR AR 2235
FIA T3y~ 1 A 3R o R Bl R ABT [1) 225 A6 70 g of
JE g6 RPAS K 04 TR RS, 1k — A0 TR AR Y 3o 2 A 2 A
SN0 ERARE, IR W B U N 5 R R 58 A 0% B R T L2
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KON T R IZ AR AT R, IRATER 1 647 T3
YA R SE . AT LLE Y, KAFR (1) T A H #R AR
B, AR HE AT ] — A 2 AT 1 A T e (LA
R, AR S8 0B G 5 R O R e = G SR AR
M FzhaE 2], Hrkfg Wl B AL T KAFR, XA T uEH] T
KAFR BB, I SRR 7 A SO T 0043 0] 24 A7 A8 5
5 RS B AR TRD R, X o — 25 3 I 7E 5080
G SR D, B0 32 32 > Re ) R 4 2R AL g
7 2 4 T 7] 255 1 il R i AL A BE T AT REOR
WA, a2 R TR A S AR T Y I RS e 2 AR
Bral L& B, 32802 ) BB A% 3R A 2 ) SR E i 1
LR CHRA, 18 5 g R A R, Xk — s
TR SRR BT B R Rl AR AL (Y A B
3.4.2  WVEAN R B U SO 5k

FEAS H, 58P 0 T AR PR USSR IR T e H
b RSN SF 2 RS RRIEAS B, LR S 00 (] 2
PEALTE R M T LR, Ry T I IR [ A R AE
XHPERE R, A SCHEEE T 78 MSRVTT-QA Hl MSVD-
QA 1 LIS [ B A5 B hy i AR PE B A 52 . AR
2 [ LG, BT HE A A TR AR BE 0% AT R X g — A
AT B AT ECHE G RN R AR, SR T AR SCHR
P18 308 P A0 1T R AE 2 O vk A Ak TR s e ik —
A LRI DU B, J s v B AR 9 X 5% 2 S Boh B
TR, X AR BT T AR SCHR A P A A YRR 4
W7 1% BB A% A A% b s/ A v B s YR L I 32 1 M e
PR, 582 U RRAIE 2258, B2 5 [n) B PR fig.

Table 2 Verify the Effectiveness of Explicit Detail Feature

Extraction
*2 WiERMATHERRAENE P
R 28 4, MSVD-QA MSRVTT-QA
1 /2 KAFR f#iR 408 37.7
JERE5H 2 J7 KAFR i 43.1 38.7
3 J7 KAFR i 429 38.8
ERBIEmM G SIS 398 36.8
wio B PERRS S SR 389 35.6
wio ZRAFINTI 2] 408 37.6
KAFR BLHLAL  wio BEERRES] 0.4 38.1
wio LRI 41.6 37.9
R — 5% 423 38.1
e >R 43.1 38.7

TE: w/o FIREAAHRRFE.

343 HSEEHERIE
AT K=10 4~ 09 05 B bR 57 AF 5 16 AR 0

AR AN A5 B S T B X R IR A B, IR
MSVD-QA 45 4 I AL T AN ] KB X P g A Al
ZH . NE 3 Rl LUE Y, e S K (A A
IEMIEE R, I HAE K=10 43RBT FeA 0 7] 21 R
X KA ot 22 1 H s R R S BOOUI A T T0 AR, SR
TIEH BB Rl A S EL A, AT RS T MR R
i, KAFR 5 BLF Bt 47 A A HCRN A9 LA 45 2R m]
DA H, KAFR BRS8N T 2x10°, {H4E 8 2 T3
i, 3XAEB T KAFR B A9 4 B

44
43+
4L K=2 K=10
41+ K=15
40 +
39| K=1
38 ¢
37+¢
36+
35
4

HER /%

HCRN

0 42 44 46 48 50 52 54
10O ZHOR
Fig. 3 Verify the rationality of K value
B3 W K G AR

BRI Z A6, S T S S BT SCR G, AR SOl
FH T K B WS B SR T 96 R 455 A R 4 d=512
(4 B, FRATTTE MSVD-QA L3 T AN [H] d fi % 1 Rk
FIR 28 Z 500 g . 25 5 1&] 4 TR, d=512 B i [A)
BVERENL T d=256 B (d=1024) i} 1Y 1) & PERE. X J2
T 1 Y B A FRAE A5 (d=1 024) BURAG B T 2 7 B A
B R Mg O R, R WA R TR M 4% S
B, T 5 B0 2% HE LAWCSI, R T ) 2 A P E
I 4 J3E 1) R AE e 5 (a=256) J0 36 41 A i i1 LI
o B SFF OG R, B2 T IR) A PR R, FRATT T
BB AR SR8 A .

d=512

d=1024

4051 < g=256

50 100 150 200
107 SHOR

Fig. 4 Verify the rationality of d value
4 B d {HRYE R
3.5 MERELEER
N1 S PG AR S A, AR A SO
() KAFR 5 3 JLAF B9 S0 95 2R AT HE AL
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1) L-GCN" 122455 743 3k o7 5 Ja 0 €] ok g 2 400 43
[7] 285 A 55 o A T 38 ) 6P 2 22 T) 1 6 R o X 4 1
ERRAE Al A P R A

2)HGAP AZAE BRI T T — A~ T B S5 4 1 %o 5 1)
2%, WNFRIR L lE X FERIERE 4 S BORHERT A &R

3)HCRN"L Z A5 A 2 —Fp S5 {56 R W 45, 1E R
i S R SR ) e T A 4 R I 3R 7S R B A

4)HOSTR". 25 78 S — Fo [ 1) 490 45 A et 52 11 4L
HBLIR) 25 05 vk, AL AR B0 P P S A O &R AT
HEAL, AR EAIRL R ) B A 26 1k RN i HE PR

5)MASN™. §Z A5 B — Ff iz 2l S0 W W3 [7] 199 46
LRl ) 52 Bl A WLRHAIE 5 0 S A WA IR 2Z 18] 1Y
UGS

6) HRNAT®!. 3 450 70 % — 7 45 4l B AT 55 14 49
JRFIR W4, T2 2 2 )2 R R IF 3T ) 2 8
R AT - .

7) Dual VGR'"". {25 784 S8 — b I - 400031 [ 25 1) L
T AGE S ST S BUBL L AW = I KV e ]
Jr B 2 ] 5 [n) RRH G B B 2S 22 L

8) PKOL™. 12455 7 I — il 17 [ 400531 [1] 25 1) S 560
HURER 2 H bR U E 2 Tk, IR T AR AR
B A 5 4 B AR G R .

9) CLipBERT"™". 1255 Y J2:— Fift i o 51 3 14 490 45
(] 28 HE 22, A 11 2 aok A v fet T TR -SCAS 1 S0 2.

10) CoMVT™. 2 45 A J — Fift 3 T XU 22 B 25 0
45 transformer AYECHE A& S5 HEBEAEZL, & AE A A LR
A A 3 SCAS v B ] RIS X 52, IR IR 4% i AR

LA TR S E T 01 k.

KAFR 5 2 A~ L 4 (0] 24 % 98 46 b B o dF 1
T AT R, 45 SR AN 3 AT . KAFA 7 T A 1T 55
HER A T A R 2 W 2R 0 7 . BAR R UG, 7E
Action, Transition, FrameQA, Count, MSVD-QA,
MSRVTT-QA W i H, AH %8 T K 2 1 I Zk Y 45 28,
KAFR 73525 T 0.8%, 2.7%, 1.3%, 0.04%, 2.0%, 1.8%.
T AR 48 T AR 46 I 2R B B, KAFA 0 BEFREL S5 2 AH T
B (9 PE BE, £ Z B MSRVTT-QA it 22 4, #5471 Bk
32 7. X Uk B KAFA BE % 4% O A o i 1) 40 0 3=
Ik, T AN Rl 5 A A Bl 6% G 1o 3 R T
R R R E S Ehe N, AR g T
5] 24 2R G0 1Y S 30 R, B T X6 St 30 0 R B AR, 4K
BT R A B T A B T UL R N M R A AR
3 0] 2 HE
3.6 HERAFHMMK

Ry Y S b B AT A A L S T
5 B DTER, AT AR 5 g Y T — SRR IR S A 1Y AT
AL ZE T IE 5(a) HR AT LUE WY, 50 4R A 5 1) 4
TIE 7 30 AE 34 5 Hb o3 A 78 S5 3 RR AR 25 (RN, AE7E & W)
b B S Y ) T AR L 5 (b) H, R AR AT A [ R
FRAE 38 o i 3R R 2 2] S HERL RS, RR AR &5 A) 4
INTHE 50%, P58 FEAE 5 [n) RRRAE £ 25 0] AH BB
T, AR SO VAR IH AR TE,, Z2 B RREAR TH 43 A 76
[F] () 25 1], BELASG 0 s ml & 5 HE SR 0y A7 7R
5Cc) Hr, P oE A7 AiE 55 ) URF A 38 2o 22 458 38 3R0R -2
Ay B EE SR, w5 R T RS I R S Y
e A5 B RE B B 2 98, 43 A TAH [F] 09 3 =S | i,

Table3 Comparison of Our Method with the Most Advanced Methods on Multiple Video Question Answering Datasets

R3 AXFESSM MO EEIEE RN AL P
TGIF-QA
7% Tl MSVD-QA 1 MSRVTT-QA 1
Action 1 Transition 1 FrameQA 1 Count |

L-GCN™ 743 81.1 56.3 3.95 343
HGA™" 75.4 81.0 55.1 4.09 34.7 35.5
HCRN" 75.0 81.4 55.9 3.82 36.1 35.6
HOSTR" 75.6 83.0 582 3.65 39.4 35.9
MASN®! 84.4 87.4 59.5 3.75 38.0 352
HRNAT"" 38.2 34.9
DualVGR"" 39.0 35.5
PKOL™ 74.6 82.3 61.8 3.67 41.1 36.9
ClipBERT"” v 82.8 87.8 60.3 37.4
CoMVT™ N 42.6 39.5
KAFR (A3CHE) 85.2 90.1 63.1 3.61 43.1 38.7

TE: Count LITRZEMITHHEAR, HALLAERZ MITHEAR. MM IR MR, 1 3R MO, | SRl My
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LR © BLHRHE 25t h o PUBEREE a0l Ta o MUBLRE
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= - ~ weooano g = EX AN - ot
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SRty 40 e, IR
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Fig. 5 Visual t-SNE graph for multimodal embedding distribution
K5 AT ZHEIRAMF L -SNE [

ARG I TR SO A A )R, O R OR B RCHE Bl S R R A T AR S A B AP (run) . FE AT 6(b)
SHEHIFEARME TARI R R EARSRRY], KAFR b, g FAR X 5 A 4t SR kD e A TR Y B
RERSAR L oM © 2 SR 9 A58 P A RN X 28838 i, S BE A 1 s B4 2 461 18 19 “ behind”, 74 “ lady”
AR B T E B, D/ T SO B RS RO R WB R AR S b T e H bRz 3 5 B S
B SRR AR R, R T TR [ 2R BE. FEM A IE, B IE T RRIXS T lady” £ ) BR A, 1

R, AT T — LU ) 24 U S5 R 73 KAFR BEGZERR B HE 1724 % “two™ . 7/ 6(c) Hh,
R, WK 6 B, A 4h 3 AR 2 ] B 7E 181 6(a)  KAFR HEE 1 AL B AR B 50 b 28 1l i) 2 4
H, KAFR 38 i xb #0058 4 1 69 FF ik 48 S 05 i, R REMERA oI 00 V0 M A 1 W 2 AT JR R B
FIAR B0 5, TR A B T AU e B R AR Al s (R BRI 2 KA &2 5 3 5 3L desert” B 1R A
T 524 (race) ™, MG/ HLUE HARXTFFROSS R HBE €N T “yard”.

GIESERSVOrE Y EP SV EINE

n..: \ = 5

(a) I/ What are several runners doing? (b) IA]/#: How many people are hiding behind a bush?  (c) [ /#: What did the cowboy ride his horse in?

KAFR w/o HFfXHF: run x KAFR w/o H x5 three x KAFR w/o HAphi7: yard
KAFR: race KAFR: two KAFR: yard
IERfZ % race TERIZZE: two IEHIZ % desert

Fig. 6 Video question answering result demonstration
K6 SIS RN

e, W R T YR 3R AR Y R Ak T R 25 R
Ph 2 A~ A 45 [R) 24 a2 Ry 4], 45 SR an T 7 B R . 7R A 4 2 &
7(a) Gl /b JE 4 5 AR ) B8 1Y) T A ) AR e /b £
B 25 35 X {5 B “ tears, piece, paper” B & L J5 , % AR SO A [R]85 4 45 v AT 1S B BOAS 2 AN
R IR AR B 5 ) U DDA DG R R S S R AR TE U BRI RS BRI R R, S T — Rk T 2
FBL MER AR TS IEMA RN LR, I BISEIR E SR S R ) % %6 KAFR. TR &
T T4 % “man”. Mi7E & 7(b) o, KAFR S aE 27, 501 401 3 3 B BURE By 5 38 oo b 0 40 1) i 2
X {5 |8 “ woman, scoop, ice cream”, #EHf R H T 5 4l VIS v || B Nt I 1 B Y A i | o s A T
[F) RS A O 2 A S R AR T E I B, IR AR RO R DR R G R, T o
T TR two”. DA B SR LI, KAFR GE i B4 B PLARAR . 1225, KAFR AL i 2RSS B
B AR U8 45 /N R AE 25 8], el 2 7 AR Y 2 RS JEH AR A IR E DR R R A, MRS S
TR, B TSI R AR, DR R B B O A RDORS MR A 2 RS RAE RA. 7R
PERE. Z A TR ) 22 506 AR B R SR g 25 R SR W 1k
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woustssi | [T I VI DVTIEE PYICT FIRE] (N A e

(a) 17/: Who tears a piece of paper into four sections?
F R AR BINSS R man . ARV S man

A B tears, piece, paper. 5 1) el

(b) 1]7: How many times does the woman scoop ice cream?
g A SO S R two ;. FRUEZF: two

K45 5. woman, scoop, ice cream P i) %l

Fig. 7 Visualization of the thinking focus process

Kl 7 B4R AR AL

241 2 1K B BURE B RE A8 A AR ORI 1) 24015 3 1k A
BN S8 B A A 2 AR SRR RN, A H RS A
JE Ak B A RE 1 19 KAFR A58 2 BE 05 A7 A% 2 fifk e AIE 412 1
B B S g RS 2 B TR, AT v 1 AR R A M RE .

455 N TR BEBOR B9 1) 25 0 8 AN A AT
B0 HOS I 5T S, T B BTz B AR
{EL. 38 i IR 25 R S LA AN BOR B ZE &, RRAL
e A BE 06 T 4 PR N 26 B0 T8 RS 8T, Of i i
WL I A WEABT P 2 SR 3R BBURE 22 ) BR 5T 1 8, 76 3
TR B A 3 b e 5 S0 R A A RS A R
ke 14 B0 2 e IR A X, ok 4 O AR (1) 2
AL K B FATT AR 3 b R BE LK B, R A
PEAL | SE AR BEAL 0 IR 55 RS EE

fEERBAER: NHMEREEEE%, R EE
FRESIL; EEMRHERFENL; ALAS B LR
SfAe LI FER AR R B FERLA T L.
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