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Interactive Storytelling Agents for Child Safety Education: Design,

Implementation and Evaluation

Abstract:

Based on the importance of child safety education and the current challenges, this paper aims to use
Human Centered Artificial Intelligence (HCAI) technology to build an interactive storytelling agent for
child safety education as a means to overcome the challenges in child safety education, improving the
quality of child safety education and guarding the healthy growth of children. The main work of this
paper is divided into four parts. Firstly, we analyze the current situation of child safety education and
user needs through a formative study, and proposed a solution of integrating child safety education into an
interactive storytelling agent. Secondly, we constructed a corpus of children’s safety knowledge through
a semi-automated approach, and built a safety knowledge matching and safety question and answer (QA)
dataset based on FairytaleQA. Thirdly, we designed a GPT-3 based external safety knowledge augmented
fairytale safety question and answer generation (QAG) method and verified the effectiveness of the model
through experiments. Finally, we evaluate the overall effectiveness of the method through a user study,
using both interviews and questionnaires to collect users’ evaluations and feedback. The results show that
users gave positive evaluations of the method, showing its strengths and potential in all dimensions. At
the same time, users also offered some suggestions for improvement, which provide directions for future

research.

Keywords: Children’ s Safety Education, Storytelling, GPT-3, Few-shot In-context Learning, Knowl-

edge Retrieval, Question and Answer Generation
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L1 RER

JLE 2 A HBCE AR % by 2R )L EE AR 5 G e 3 A0 X 5 A = A F R
PAIELRE, BRI L E A B RS R -7 B o AR 3 g 42 i AN TS5 H L (Ceen-
ters for Disease Control and Prevention, CDC) H##s, =AM 2 ) LEME DFEIT:
e EER, Kb fEsssEFEs. 28, K. . KORMERESE, SRimix el
AEAT AT DU R A RO 2 4 20 R T

R, i LR 23 E R EABCRZBUT . Ll H A MR — B Rk
FIRMER BB N 7 SERX—HAR, —J5, BUFETAR, meE BES R
MRS (U.S. Department of Health and Human Services) 2. 4=Ek JL# 22 454121 (Safe
Kids Worldwide) *. %42 % (SafeHome) *4&, #BIEFLMuG EFEAt T 1 JLE L
EHERGHIRARR: 507, REBFRN BN LE ZEB T T TIRARHRR
HPEAG, 204 7 BUA R APk, S T St R T A -,

SR, BIAWR IR, LB 2 aHCE VR G — S AR R Bt AL
HA RS, AR REGR Z X 22 A RR KR, B Xk DL AR AN AZ A R g A0
AT 2z s 20E IR EE KRG, JUHGR R, AT R = )L E L EHEE
W, ANER IS E A BT 2ok 513 LE 2 X 2l BE A 2Rt
(R RIAS )RR i AT 2 2 B E 0.

12 MRAR

BT )LE 22 E N E IR, AR TAR 5 AP AN T fe
ARKRFCILE 22 E PR, IRTTLEZEHERRE, T LERE R
Koo BATE Sl AW FURBE 7 LB 2 2 HCE MIVRAA P &K, RE R —
Fks LB 2 30 A RN B 45 ) LB YRS 1028 BB e AR b i o5 5. il 24 RE AR
P2 “BE AT T L RRESER PRSI BT, AREETT AR R “2
MRENGPAAE NG D) XTI 24 g . Bk, RTINS L2
LA DY A

WHRNE—: AP R ASCEEE R TT, U ) LE %4 H0E RILR
MM R, 3R 7 ILEZ B E Nt A HEREHT. SRAl sty 5l
HERANE] . DB R REACERACE B P W S BREAT % 2 55

'https://www.cdc.gov/injury/features/child-injury/index.html
Zhttps://www.hhs.gov/
Shttps://www.safekids.org/safetytips

“https://www.safehome.org/resources/child-safety/
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2. HEXIME

AR SCRIRNAE B i S R BE AR L iR 38 i o il AR i % DA TR
B S BAR/MEAR BT R =ATT I IR . REET/E. LA R T H
(Research Gap) %51 FE/ 4B ASCIAHOC T AR
2.1 REXHEEERER

A8 AV B A = TR Re AR 45 € N 2%, 5T AiEAT 22 B 20 1] 25 B 15t
MATERERG . (EILEHE ST, 8BS E seith 5Ooy— Pl R Bh T
B, #Ehsss ) LENARR ). GG ). TEF e tLage DR, Jaaeck, WA N TH
REBORAE HARTE B A0 L THEANIA . AHLAS B AU ) bRodk % e FIREFE S ) 282 18 1)
JLEMAZ B YFEHE R LB — R TH B A RS 777 m . BETO &
A — B AR AR BT AR S I — 40U, 51 1 36 135 5 2 ) B B 48 FairytaleQAR!,
ST 1022 285 1) 1) 225 B 1) AR IR BR324 | B0 R G ) e L 201 2, R,
IXEEH 5 TARIAEAE— A R AR BRI B, MEE B AR R, 4ILE
PHCEANGE N T BRIRAE K, WAy 1A% — G U 1 FniR A 4227 At
A8 LA FRCE B BRAR AN B 1% R 2 T B b AR RSORH (B 25 5 03 AR S IR il i, 17 R 1%
REME 4h A AR VRN S PR A VG 858, 2B ORI [R]85 — S8 B 08 = U 1), B ) LE
R AR, SRR R, I E

W2 A A8 S A BRI 2 AT )L Z B B E R T &, SR H Anid
SR SRR b A I TN SR 1o 1 AN Nl s W = Sl o0 NG R DR R NS S
22 AR AR . BRI, ARSCIIR BN ) LE 222 E BN BI4S ) LE i 22 B0
REAR R IAMNX — 7L H
2.2 SMNERERIRIEIEAY O] R A B E D)

A7 R R 38 R 10 i) 2 B 1) R AR RBR 2 4R R A1 A R R AR T ) 5 Bl ) R AR
AT S5 PR REFIBCR I BOR o ITAER, BEE KRS RN IR B A R 1 LR A R FE,
T AT AR IR ZE AT K A1 308 S VA b N 381 ) 2285l ) AR e RO RRE AR oy, DA e — B 75
BBV RIR I B LIS R AT LA A g A R A AR g R Ak iR, B
HHE LI 25 M AL AR A3 ConceptNet!?8-291 | ATOMIC20208% 25, & UL AR 45 #)4k
HIRALFE Wikipedia ! « Dbpedial®'l. Wiktionary 2 5, B3 H zh 4 BUH I AR B 1S 1)
COMET2, 5 WL 3 R 1 n) 25 B3 In) /AR 1) #5445 B4 55 Commonsense QAR
+ OpenbookQABY, OK-VQAP!, K-VQADB® &5 7Fix L il AN E Hin 48 p 2l 1, ot

Thttps://www.wikipedia.org/

Zhttps://en.wiktionary.org
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FFEAEH T — RIER T, B, ERZ T, XufEEEP 454 7 Concept-
Net!28-2TH1 Wiktionary ! SRALALH IR 2, Yasunaga 5 2735 B8 410 1) 25 5085 ARG 2% 1)
ST RE T BHATER S, Feng 552573 1% B ffF 78 17 2Tl i 1RV i) 25 o
M2 Bk, 55, 76RO, Jia %55 # 0 {H ConceptNet? 21 44K T ]
A RO, Uehara 5527 B B S 1 22T AR AL 7 & AR U 55, 455% .

AL E: ARG R W & A e L E R B EFE ARG LERHEN L H
e e IR T 58, AR H AT AT AR T ARG SR A ) A R R,
A R 5 1) 1) 25 AR IO AE OC AR, JUHAE 28 B A YR MU A e 44 (1) B2 70 400
HEh, BETEEARTIHTILEZ 2 E M) LE 22 RERE, DUSAE R s 4
DAHEZ 2 RS o DRI, ARSI A ) LB 22 4 R vE Rk 2R AL 2 T B h WO 1 22 A
PRVUHC AN 22 4 r) B Al £, FF UL UTAE LR R0 R 3 9 1 22 4 1R AR i 3R, ORI
—HERAE A
23 ETXRESEENNMERLETXES]

RF RIEFHEBA/NEAR %> (Few-shot In-context Learning, FSIL)®! &
— P BN ) KA TS 5 B8 (Large Language Model, LLM) , #1 GPT-31#21,
GPT-48), Alpaca4s, fEH1T 55 b dkAT PRodtid RIATZ A B 778, T J0 75 WA A 3R 471
WELSHCE W . 715N 0 AR i 25 1 R fR it — BeAR S5 A O s 9] (g A\
By, AR s SRS R, IR B A AT TN . BAACR B, RS
MR, FiiES y M EREELSG E R ET I C MFMES A o AT
TS . TEEIXEN C, o, y #RICEFA, fil, y=(y', - y"). Bk, £
MAERS P ¢ b, A

yt = argma:vytpLM(yt | C,z,y<")

Horb LM SRR TR I 2R 5 A BRCEE, X T e B 55 #5422 3 (frozen) .
LR C =hx,yp, 1y, Y, BIE—NAIEFERSLEHIERE E (Prompt Head) h,
AL n ARSI {2y, 9,37 BN E TSR (In-context Examples) .

BT REFEMEIEAR BT ) R8RSR & RS, 2 i
SRS AL, BRI R 2 2 1 BRI 2 B SRR, 8 I 3 20 AR TE 5 AL BT
%, WSCA RN O B R, A B ARG AR RS S (HIX R
VEAAFAE — SO PR R PR, i 43 3 ) 7 9 14246 L e] AR A AR B R 1T
LT PP R AR A 2R R AT g Le814E

'https://en.wiktionary.org
Zhttps://crfm.stanford.edu/2023/03/13/alpaca.html
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3. APEKRSH

N T BE— 0 W ) A P B AR LB 22 R MBDIRFI 7 oKk, JRATHEAT T —B%
RHERF T (Formative Study )Y, W T 1D SILELZEHENIEMNEE, 2 HET
M2 2BERM. Y. WEULHZIM TR, A3 HAXTIARLE
TCRREWNEILES MBI, BATER 5-9 & 1) LERGHATEFF, —Hm
1E4n SafeKids Worldwide ! flizR, AFEFRI B ZEHERANIES, 5—T7
A28 BT ) LB HE AR T B SR 2 LA A B BB R BN X 4k, 48 T I st = B 2 155 O
7 ) LB 2 A s K R B
3.1 WRAEE

3.1.1 5%

AR, FAVESE TIA 5-9 BFERBRZTINEHE R PR 2 5% . &
AT A WA IR 22 4 ROUR BN L B8 22 2 30 E (2 5 Bl s R FE 1 R e I 25Kk, DA
FERFHEGAEE SAMAEHIAR . RONFEELHMTERESSE: DDA
HAZM L, 1 2) IREERAFE (Snow Sampling)*l, FRATHE e A ANAEAZ L% (i,
AR FFFIR N BTGNS 5525, SR EBEHLE SR AT AEARA TR 1 X
B A 4 PR AL T RE GBI N . N TR S5E 2, RITREHE
HAANFEMER . FRe S NOG AR e S 5% . &4, RIS T 742
53, Hop 3 244 250, R 30 BF 50 B 20, SARET T HIE.
R BRIL. RSN AR TR E S BB 9 B 2 IA], AR AN AR
W R3-1HHTSHENEREE.

R3-1 HMIRZSS5HEMANOGHAER

Table 3-1 Demographic Information of Participants

5% M FR S BEKTP Bl B S
Pl % 30-40 LT AF} AwHR % 5
P2 B 40-50 JHIE AF} B % 9
P3 B 40-50 w0 fist -+ 2w HR 5 7 8
P4 7 30-40 Ewr AR 2 % 6
P5 B 40-50 L it ITHERANG % 7
P6 o 30-40  EK AR MrgEp E'8 9
P7 % 3040 I%R [Silas Gkl 5% 5

'https://www.safekids.org/
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312 HiREiE
BATEF 45810751k (Semi-structure Interview) T ZCICEE FH P I i FTRE
fro TATFSEBT 7 —Lo— AL R, DU N B A A RS KPR Ui # . H320)
IR B LA R AW R BUERT R A I, AT S BRI BE 2 RO 4H T A BRI 1. A
2023 4F 2 HIE], B U5k AR ok B B @ i TR I TS TE S s B
THIHAT o BRHRUTREFEE 20 4380 ity , B2 55315 20 i€ €2 5F NIRRT,
PATFE IR T A VTR N A
3.1.3 BIED
XTI IR ES, AR 3R 77  (Thematic Analysis PO 34T
M. R MR A E R ST, B AR NS TR b AR o ) 3 Bk
il FRATAEUCEREAE B RN 26 31T 9wt (coding) M3, FEAE A Excel K4hg
MERER 8. AR B B, A & TR R HE, JHhmd 7 50T
FAHR AL . R, BANG & TROINARIESIER, REFAILK, FFER T RAR
FHE . RS IR, AT X 3 R84m0y, AR MR 5
KIFFHRATH KB N TR ZE5FE RS0, WAV PX KRERSH.
32 KBHEIL
321 REKWILEREHENENIEZE
PAVEH OISR 5 B2 R (5-point Likert scale) PI-52IE Tk Rl i 2 5
BEX)LEZEHE R EMEL, FFHOPREIR R TR, W’ 3-1 frox. B gk
BRBREN, W OBRIRR RN EAEY, KRRk, S4RER, 729% K25
TAREEMILELZEAT, 14% NS 5F BEMN, MFE K 57% KNS 5&Far
HAEMKASE. XS 5EX)LEZEHE SRR R KRR T2

B strongly disagree
Disagree
Neutral

Agree
Strongly agree

K3-1 Z5EXILEZEHE N ENRE

Figure 3-1 The Importance that Participants Place on Child Safety Education
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Jifl: —REOCASN LB ERAEEMN, R EREEE PR TR LA
TRRACHBZ X RAEE RE RS, R E CWERSRS TR
AR = H O TARRI, A LW 0 RS AT R T B 2 2 HE .
B, P6 Fox: “PUNRECUAEAEN, HWiiRE BT LR 7, A5 H6EE
W, REIERXANFHA RSV, WRBAEARKXANHE, TR AL".
P2 Fon: Pt RBE R ATESLR, AT REE]— case BT — case” . P6 £
A CHOLERIE, BALERNRREAEEZT . Bk, W2 5F0)LE 22
BEMBEEN TR N, FKEILENZEHEAER R BRI E bR
P

322 JLEREHEMNEE, xR, ASMIA

WEVR, RIS T2 5ENET25EMLEZEBE MR, s, IR

MTHE, CAREARAI R, Wk 3-2 fi.

®32 JESSNZEHAENRY., B, ARNTIA

Table 3-2 Types, Scenarios, Content and Tools of Safety Education in Which Children Are Involved

K ONE
KA FK/ZINHRER [P1]. B RiES: QEBG, MZEdk4) [P1, 3, 4] KU [P1,

3, 4, 5, 6] HHUM[PL, 2, 3, 5]. AMSHEIL[P1]. FMFMERED
[P2, 4]\ BhiE F [P2, P5]. S 53ET63) [P3, 6] M TR [P4]. WA
RN H [P4]. BUN R J7E4% [P4]. FHHA [P4]. AR [P4] &5

Wit FEEEW [P, 2] AAAT[P1, P4, P6]. #LIX#iH [P3] 5%

WNZE 24 [P B KBREsK [P, 4, 6] BiR4 [P2]. iashiid & [P2]. HufE
[P3]. FEAENEE (DANEE, &8WiFd, I\ [P3, 4, 6. HAKE (e
A [P6]. H %4 [P6]. BRI [P6] 55

TH 3% (P2, 4], HMEBMTE [P1, 2, 3, 4, 5], Ipad [P5] %%

MEFRTUEHILES 522/ RM. 5. AR TR 2. (HE
EA X LERN A B UL E 20, AP RS XEHEFRYRZHAT —EN)E
BRAE: — D7, 2 MRS RANZOR BRI BRI ShZ 37 55O 1, AREss /%
HORARGR AR Z); 55—, — R e E 2T HRFIBOR, & Z A e H & &
S 5mi .

B, LR S BRI, B RBORZ R T BARI 550 JLE

9



HELEZEHENZERNFHESER: &t TS

XTI GRS I BRERE 7. DL B B ERGE %, BN P3 RoR “N BB X 4RI
MR zh, FAMBESZIABE YR AGE”, P4 R “HZT XSS M IR
%, MRMERHKINE S MR Z LA — D", Po 14t 7 — M RARMf+ “Lttin
VAN FARE LAl 88, AT 59 D/ ZRUL, XS LB SR, ” M
R, JUFRTA RS58NS BHE N E M, Bk L3 B seih s 8 RACTE Bk
¥ [P3, 4, 5, 6], #illl P4 KR “HFARKMEHSMEMMEE, FEAME
f—AEARR . B 5B AR R 2306”7, P5 58 BAASZE. Pe mRIHAIEA. P3
S B 915 2] 6
F4, S5 FAE H O R R T R E B, il P3 AR U<l o)
SRAEME AR AL AR I 55, Rk LB A, B “ SR IX DN R TP IFA R
Z, RAFETE, FE. TAE REMR, W HAREE NMNETHERA LY. BRE T
T HBREILLECR”, P6 WZRIR “AREGAIF— IR IR, A —EREibfhic E, XFAR
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BT REEW RO, ROTFEELEHRENIETREZ2HE, ®
T3 T B ) LE 2 2B E Eaek, BT
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10
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AR RS . ROV H A A LT T T LS 2 2 H0H 2 eFRTE R E M 5
T ) 2 e RS . IR, BRATIR A 22 e R TR AR 2R 22 e ) 5 A2 il A A
FORETY, SEPU N —BOCE SO, 22 e iR E B E R VLRSS d i) 2 e fil, T
SNV RIR A 2 A RUR R0 L, A B SO0 PF A 535 73 Xt 38 A A B gt
AT f e, ATV A PP BT VR A Ak AT 198, IR RORBET
M
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4. IBEREHEENESTIESEHE

T HENEEA BT T LE 22808 B %2 FREREE AR T B T R ) 22
RIRUL RO 22 4 ) B8R AR, JRATTE S /R B — Lo i 4% A, BdE (D Wi
M) LE Z 2 E WL EMmPNERE, (2) AT 3 IE N2 &5 IR ITEC R %2
A B . BRI, A TVER B )77 M@ 2 miRiE e, IR
V&R RN B8 1 R0 I IR 22 A RR AN ) 2
41 REMRERENFENUE

4.1.1 REMDKIFLRMTHE

N TR LE A AR, TRAE B EEAT 22 4 FniR IR ik - A de, K&K
IR 4-1 Fros. 156, FATTLL “child safety education”, “child safety tips”, “child
safety rules” &5 JCHEIRI7E BB EAER, LG BEBUR BBUZBNIA I MG . SR 5, 3
T R AR, BERRAFIE S ML, RPN aEfmig sorl: (1D 538
Ktk (20 RIFEFERE; (3) HIRSZA, )LEMAEE; (4) Iy, a2 SAH
DX B i 45

eSSt v
1EGoogle F12 74 "child safety education”, "child safety tips",
“child safety rules" ZXEFNNES.

HBR:

l BREMNAS, G S, Bl
I IHIEBATAIAE

SRR —E AR PO R T i -
BRI T) LER 2 RN A,
HERR:
LFERBNERAFTZEME
RS TFIE
e LEEE LEHME
BEARTIE

ISR
AMEERIISESEY, SR MUENE
= BAFHLAD,

K 4-1 AR ORIE AR 2 AN L AL A

Figure 4-1 The Process of Retrieving and Filtering Safety Knowledge Sources

2l ik, RATRLEI T A FA RN s Ry ) LB 22 2 5k IE, 7>
524 Safekids Worldwide!, SafeHome?, 3% [ 3555 42 il 1 71 H1.0» (Centers for Disease

'https://www.safekids.org/big-kids

Zhttps://www.safehome.org/resources/child-safety/
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Control and Prevention, CDC) !, /K 2E 7 BUM MG 2, SEE E KRB SR H| JLE
(s (National Center for Missing and Exploited Children, NCMEC)?,
412 REMIASHERFES

N T G T AT T B EE S R, AT P TE R 25 A I sl v F 1 AR AT 4l
HU (PDF WA BERLERAM) . KB & =B8R (1D £ T Request FLERIUN 5T A
75 (2) 2T BeautifulSoup HL0F P 0T N AT MM, FEIXFRZEHINE: (3) LL Excel
(R A ORAF TR I S5 R o HREERIFER RS, AT 26 LAKIE T Safekids ()% 4
ROy ERAT R, ARERR B T AR ) . ANBE Safekids )22 2 HITAPTEL S HIA
BH G EHAR RS B b, R ZA58] 7 119 0 a) LE 22 RR.

4.13 REMAFHERAEY

HHDN TR F 2R, EARNHR TR S EEARIA, Hrh ik Xl
JER, Y, SERATN, AT NI ToER PR BE A . B, Bl —
AN, F N “Water Safety”, $iiiAN “Whether you” re swimming in a backyard
pool or in a lake, teach children to swim with a partner, every time. Do not allow children
to swim alone”, HAFIEK G RN “drowning”, A “swim; water, like pool, lake,
river, or ocean”, f&fAT NN “swim alone”, %417 NN “swim with a partner every
time”. T RMGER G R G T M2 2R LR K EE TR, mak:
AT ARG AT R T 22 A AR R 2 B A St b A TT b o BRI, S T 7 (8 5 2R AR
BHAA AR, B 2Rl AR R Tk ER, Yt
JERIAT N, LT NERE. TR, 22 mmilsh b KA p e RGN, EH
unknown HFATIH AR . PR, ZRHEIRIUNERE, LSRR M “F- | {7
R ALy 1 Bl | fEl)E R | R | fERAT O | RaA T . AR, T
TR FZamil, BEvET 20 FEE. A2 MERER. s, N, A
LARAT N SERAT AT eSO RE FIAER 8 a5 Ry . R, FRATEH
Python X & U8 R AIE 5 [ 22 e FRHEAT T ACBE, 4R 205N @, faik 5 R
W&, W N B2 R 2 AT N I, BAREN T 141 0 n) ) LE 24
HAEMZEMR, 2L 4-1 fror.
42 ET FairytaleQA HIEIESEHE

BT RN LE 22 E W22 MIRERE, RAITWEE T HEIERHN %
A RIRVLECAN 22 4 ) B R AR, KRCR ST M2 AR A ) & @ ar — 3 2 g

Thttps://www.cdc.gov/parents/children/safety.html

Zhttps://www.nidirect.gov.uk/articles/keeping-children-safe-while-out-and-about

Shttps://www.missingkids.org/
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R A1 RERRZ R

Table 4-1 Examples of the Final Version of Safety Knowledge

R ERS
T Water Safety
ESIEEN Drowning
575 Water, like pool, lake, river, or ocean
fakAT N 1 Not wear personal flotation device (PFD)
ZAATN 1 Always wear a U.S. Coast Guard-approved personal flotation device
fEREAT N 2 Without supervision of an adult
LEATN2 Never go near or in water without an adult present
fERAT N 3 Swim alone
LEATN 4 Swim with a partner every time

KFR. HEBINEF TAERRF R, RITSERE N IEREIRE . RS #h
RBUE DY, IRAHE 24 N/ NOFEASUE . BAAMEPIRIT

5, FRATHAE FairytaleQARY A ZIE T FH CAK T - FairytaleQAPY & —ANH 7
T4 L B )\ A AU PR A B &, B8 RIE T 15 A 278 LK
TFikE, WJLEFRFISMEHERNE . SR HYES T ARMES, Rk 58 il
FHI AR

SRJE, AT FairytaleQARY FEHLIEH TR BT 14 D EIEHEHT 35 NBUE .
FRBG) TS IE BEMR, A SRESGEK, R RATERELBE (section)
NEEALHATARE . J15k, (B3 35 AN BE T, Horh 30 AN T AR ISR AN,
PR 5 AHT GRS

G, AT N EREBERE — B 2 N2 2 MR, FRE R — AN il B
VAN A FRBRZER AR XS RE R, 153 T 157 MEAR, A0SR
. RAMR. AN, ReB RIS N,
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5. ERREHEWANKERSRIEEREEL

ARSCAEHS 4 o HEIR TR R TH 7] )L 26 22 4 FOF 1022 4 SR V5 Rk R T 2 1 i
02 A AR T O R 22 4 ) B R 4R 1 B R TR . Tk, N Tk BN — Bt 5L
AR BSOS 22 A R B R L, B S 7 AR R E R BOR R R B G IE W 2 2 iR,
SR E THHE T O SO 22 42 R AR OGS B (1) 22 A ) 2 o DAL, AR 700 B R A iR 22 4
SRS B R 22 4 ) 5 AR U SRR T SRR, SR HESR A ] 5-1 P .

Input Section
It was not long before some one came knocking at the house-door, and crying out,

Input Document Section

i "Open the door, my dear children, your mother is come back, and has brought each
Knowledge Retrieval Module
,,,,,,,,,,,,,,, g l of you something.” But the little kids knew it was the wolf by the hoarse voice. "We
\ ‘ Child Safely Knowledge Corpus 5 will not open the door” cried they; "you are not our mother, she has a delicate and
'

sweet voice, and your voice is hoarse; you must be the wolf."

1

y  Explicit external knowledge

: Supervised training ' v
i

I Theme: stranger safety

Danger outcome: hurt from ofher people

Scene: a stranger knocks the door, or asks you to open the door

Danger action: open the door for strangers

Safe action: keep the doors locked and secure at all times, and only open the door
| for familiar faces.

““““““““ ‘ NCF +Adversarial Loss ‘
I

v
‘ theme | danger outcome ‘ scene ‘dangeracﬂon‘ safe action ‘

Pl \
Prompt Head | N-shot QAG Examples K s
Implicit knowledge in GFT-3 1 - 5

Question Answer Generation Module
--------------------- Prompt Head = Task + Child Safety Education + Story + Realife Scene = Template

'
1 i
' Few-shotin-contextleamning , | ~ 00T TTTTTTTTTTTTTTTTTTTTTYY y e 1 N-shot QAG Examples = Story + Knowledge + Question + Answer |
: (without parameter update) ' Erozen GPT-3 1 g
' - p N
@ m e em————— ’ I 1 Question: Just like the little kids in the story did when they heard someone knocking
v 1 at their door, what should you do when a stranger comes to visit?
B 1 Answer: You should keep the doors locked and secure at all times, and only open
QA Pair y |_the door for familiar faces. If any siranger rings...
]

B 5-1 ARG 2R ) 25 Al i B AR AR A 2K

Figure 5-1 General Model Framework for Knowledge Retrieval and Question Answer Generation

51 ETHAWMELITEMTRANZEMARE
5.1.1 FiEiik

3 Gradient Reversal Ztrue

M : r- vt ;s OSSRy »gmg
Fairytale 4’ ———— MLP1 —> : i ' ‘ :
Dataset E S(section) ] . l

; - ! BPR Loss F»ﬁm
Safety ; - | i T :

Krgg\r/:)eudsge 7 K(knowledge ——— MLP2 *»7 ; :
= ex
Data Preprocessing Representation Learning Adversarial Learning Learning to Rank

Bl 5-2 e i [R) I SRR T4 R (0 22 4 R G 2R B R AE 8
Figure 5-2 Model Framework of Safety Knowledge Retrieval based on Neural Collaborative Filtering

and Adversarial Loss

AR R B SRR SR AN ] 5-2 Pl o ZAEZR T2 NIUH I, ARUGEEL
PR RIS 2] XPU I MR 7 2] o Bl TAd BEA B S FH 1031l 2545 Y Sen-
tenceBert> X i SCA I 22 A HITH AT AL BRAG B ) B RN . AR ) A 4K 2
X Z JZ AL (Multi-layer Perceptron, MLP )P, B M A s 2% 21 F H IR IR . Xt
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PU I OB AR — AN 2%, 455 B BE 0 R B DLBH LB BT 2 3] AT e A 0 g
IR A B RAE, WG IIGRIR I 70 An 5 7. FE A S0 R R o D i
MEAHEF 325 (Bayesian Personalized Ranking Loss, BPR Loss P61 SRt i 55 B v Al
IE AR RIR B VCBC AR B EAT 57 2

5111 BHETRALE

SentenceBert>* {E 94 L (1) A) TN TN GRS, S5-G RIZAUER) 2 H T
NXOCAMAE T 15 SRR BB 2R 551 . Bk, ERUE A EALE, 1A
8 A R ZRANM T 75 1 30 N SCAR (7N section), [ 141 2582 1R
A (7N knowledge) ALBEYE E4ERE A A& o, Ml 2o AZUITT:

x, = SentenceBert(section)

x;, = SentenceBert(knowledge)
51.1.2 FIEE3

FAE2E ST B @i I 2547 (Learning to Rank, LTR) #ERY, M Edk 22 316
R o AHECAE GE R P AR ARIDT), IR S 2 HE P AR R0 27 20 % H AT 55 5 s R ) R AR
A B, B E AR S TE B RA MR 2 W A )8 (Neural Collaborative
Filtering, NCF)PP8l, i X% £ ZBAIHL (Multi-layer Perceptron, MLPOP1 435 % 4
N BIE MR R o, M2 2MIRFERR o) #1752, [F85EH e, Me,. &
W/

e, = MLP (x,)
e, = MLPy(xy,)
H MLP,, MLP, 2% MLP £,

5113 XF3)

XL S H E 2B AR I SR AT AT “d a7, JUHET R AR
INFEARBAR AL . IR A PR Y B MU ZR B s 7 SRR B RE D 2 — AN R K I 8
PE, e AR RE TR AE M A I AT T A E HRE T SR AT O R, AR 7 28
FRAERE /07T BE 23 DALE UITZRa 12 Hh A 00 52 3 1 U 1002 A AV R 22 AR B 431l
n, AR e M BRI —— @, R/ LT CRE ORA-ER/NMLED
AP N7 X 5k 2 MR ——AE I ZRiE Rk 2 v B oAl G BE 25 5 Rt B, B%
HIZE A Re = F 450, R EANZa il IR AR A, 2] RN
bee ) AR EE, filan, FFEE “PaAANmd ] 59 “BSAF/ ERE7 CkH
(HEAE) BFERE, JUHAX AR T/ER /MRS, BAE S0 R IEATH H
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PR FE ISR B Sl Ve RE, B4 X SEAH O A 3 AR B 2L, (R SR FRAT AR
BRI A SEI “IFAERIA ” PHRRE, BRI IR AT AR . A2 R, R4
R R L B D ) AR v, G R I SE AR R s e e . TR, 1207 R I
TR AR i B

ITAESR, SFHitE2%>] (Adversarial Learning) #{ U & —Fh A R 10i&E T 43 B4E
1) 5 1 1R N4k 28 (Cross Domain Regularization)(®-021  FR AR F T 2400 S s ok
IEAE PR PP A 2 2] B 2 SR IR AR R, B HE e B 5 — A i 4 ) %
(discriminator) FH45 & « FATTEE N SR b K FH B — 38 X3 ik (leave-one-out cross validation,
LOOCV) 3, FRANFRINGE T BN Dyygiry = dyyooos dig_1, djgiq s vy dyy . TSR
A Dyogy = djyr Forb n A T INGRATI A AS S B 1255 0] 2 B B T HE P A
B2 2 B )RR MV R AR IR dy, e BIWCHBUE R 7028, il fE A 1
BB SAERRIS SR B BT AT R RO, AT AR P AR R S it | — AU 45t
55, PABHLIEE % ST W] R A0 R € U A S AR AE . BRI, 1% &8 2 — 1
A%, EREAF MR, IR BTN GREA 8, IR — AR
HEMIAE U1 2K (Cross Entropy Loss I AT Il %5 XK L, ,, FIRRMR:

Ladv(€s7 ekv QD) = _l09 (p(dtrue ‘ es’ ek’ QD))

p(dtrue | 687 ek7 QD) = exp (Ztrue)/ Z exrp (Z]>
jeD

Hor 0, NP SH, 2 RonEhlat)a—Ea s R, RIxHEULR
(log probability, logits), 2,,.,. /N IERAPIXTELE .

S SR B S HCE I S AR R SR, O 1 BB S 3T g A G R E
A H B R RAE, WATEBE R PN — DM E W #JZ  (Gradient Reversal Layer,
GRS, Z B ARHERS BE 0L g,,/00,0 549 —0L 40/ 00, » F 6, RRAEY

ABRERRE . X BT 0, RN TR, R RV 6 X 7038

5114 HFES

FEFF 27 21 1) B A2 B R 27 S e BUis oo N 2 e FHR I AR, AT SE IR 2R
MR BN N 2 FR B g, AR A DM HER - (Bayesian Per-
sonalized Ranking, BPROPS! {ENHET 22 3] 5 7%. BPR & T MR, AR
2 RFIPE AL, T —F pairwise FIHEFSLIE, @amMEMBTE. BACKkY, 783K
RS, BPR &0 — N =J0H < s, kT k™ >, A HEREBATEHEBIE s MK
HUR BT AAMHEICHAIR k- MEREE . NGRS, 58— epoch, FRATH
W B LA AN AH G AR BT AT FORKE, BV RIAM IR k-, AR E
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N=J0 < s, kT R > AT ISR, B, IXRERT DL B0 A i AR R &R A EESR
VERCSH B AT 2% A RIS I B AR BME S R By, BPR SEEL T B 4F (N HEFP RCR
ST FHEE M B s, BPR IR Lgpr HIRARUWIR:

Lppr = — Z 10g (Yt — Ysi)
kteK,

Ykt = €sChe
Yk = €sCh-
Hrh K, @Bk s XN A G AR & .
512 SKREE
513 BIR&K

ARSI SR FH A 4 350 0 Fi AR 1) 22 A A B R EE A B A R AR AR, B 141 %L
A FIR 30 MERVEA 24 FITRM R BAR RS I il Bk« EAR RS, AT E
A FH A T S RO AR TP AR AN R B SR R 22 A R RS, AR I
PEANIRSE S5, T R) BARRE R AE T — A i) B AE A H 1) Sz v s F

51.3.1 VFNEER

N T PRI BRI R I, FATR 24 W PR FE AR B g B i B UL
FC S ) E IR HEA IR AT 2y, BFGdArh 3 (Hit Ratio, HROO® , )9 — Ak 374 it
#4325 (Normalized Discounted Cumulative Gain, NDCG)®7l, #E#fi*R (Precision) 17
M2 (Recall) o HA HR@K 7T DLW 8 5 04k 2 4 AR 25 At 15 R ILAE AT K 44
FZ ;. NDCG i 25 HE 44 e ey 8900000 H 23 ic B8 v 1 70 BOR MR i vh 2 i o7 2
Precision B[y F50 4 1E4f B 204 v L SAE A ERA I LuAsl], BT )2 B EZE; Recall Bf)
NAEFTA B SAE N IEFA R B b, 1 2/ aemilEwh, e EaeR. JAE
T BRI X YA R RS, IR T

5132 HfERR

BATRARTT RS — S B R AT T LA, G A -1 SO 491 %8 (Term Fre-
quency -Inverse Document Frequency, TF-IDF)®81, DL Sef#ia VLA 5% . TF-IDF &
— PGt ik, AV — AN T —AME R EE i — i SO R B AR, W T
R R SEIEIZIEOIE . E2 MR RIMES T, A5 Jeifiid TF-IDF 43 3%
A FIRAEC RS RN, ARS8 AR SZ AU A3 B R 25 RN R T 2 4 N\ By i =
BIRERE, AN A3 BB 0 N ST Bla o B R RAE O B R o S8 ] UL e 5507k U
W42 SentenceBertPU AL 5 1 il S5 B (1) S BRI AN AR v B e 2 1) SRR (RIFG:
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JE R0 THERZAIEE 55 [FIREAS I8\ S Bvg oos B R EN IR AH R P I
.

5133 SHIRE

FA1FE T PyTorch VR 5 SIME SR SCIL 1 B T4 22 W [R) ek i A0 %6 040 2% 1) R AR Ao
REL. NTWEZINERBESE, Sa/MERBHRENR AL TATRHE —2 5%
ilE (leave-one-out cross validation, LOOCV) AU H Y R R4 T MR, I #ff PR
R AT SRR E M. BARSR UL, X TR Boa FEA, JRA TR e B 1R il
£, HRI BRI INGERAT LR, & o BT A IRE P E N B A 45
B RUCHBBE M EE S8 RN ZRR R o2l il B i & 40 K 147 5 2
(), I Adam DUAL S RLBEAT OO, FETHIZR 100 MR N T FEBNIZR30 %
MR IR E M, AT 2 IR IE N 1e-3, B nENGRIE N 5 KRS HAL %
BT ERERECN 0.8 K5I 3350, RIERIZR 5 MR S A2 AR R E) 0.8 fif .
514 SR

FEVIAS AR b L b Hit@K 19 K B0 1 AT 6, 6 9 g Bovk o B 22 42 K
WHCE R ) EHCED , JRATN J T 2 B [ G 8 N 55 S B 0 R R R
NCF+Adversarial Learning, UL /N J:4E 5% TF-IDF fl2E T SentenceBert F14% 5%
FEABLRE 1 B 1] DL e BV I RO HEAT T EUBE, R 5-1 o, ATRAE 2, JRATHR Y
RT3 2 e i S R AR R

R 5-1 AR Z 2RI RS LIRCR IR

Table 5-1 Comparison of the Effectiveness of Different Models on the Safety Knowledge Retrieval Task

Model Hit@w! Hit@6 NDCG Precision Recall
TF-IDF 0 0.259 0.124 0.043 0.046
SentenceBert+Cosine-sim 0.500 0.667 0.565 0.178 0.221

NCF+Adversarial Learning (Ours) 0.533  0.833  0.670 0.372 0.466

BEANA T BAERT SR B BIROR , BATEEAT TR SE, X Kt s S
LR JE AT NCF FRCR AT T, @ik 5-2 fos. ATRUE R, R iiss
SIS R AE R 4R AR EAR T S 0 5T ST RO, AT G AIE 17 0 47057 > B
BRIARNE. 34h, NCF BERIIARMCR, BT Hit@!l $8bssh, fEHARSRs EARE
i TP
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R 52 NWFPUAA SIRLTR AT b S a6 2

Table 5-2 Results of the Ablation Study on the Adversarial Learning Module

Model Hit@w! Hit@w6 NDCG Precision Recall
NCF 0.467 0.800 0.642 0.339 0.412
NCF+Adversarial Learning (Ours) 0.533  0.833  0.670 0.372 0.466

52 HT GPT-3 /MERETXFINREREIEFER
52.1 FiEfik

TATLRAHZET GPT-3 /MEA LR35 2] (Few-shot In-context Learning, FSIL)
AT %4 A E AR, B 5-1 B9 Question Answer Generation Module fE7s 1 5 5 ) &
AHELE . GPT-3 K ARG B — a7 41, ea#h L3 C (kR E
B h A n A EFSORE oy, y,37 ) LK QAG I =, WIKEHEFT R . H QAG
FIs & — B SCAR (“Story: ... ‘Tl easily get rid of my apples. Here, Il give you
one of them.” ”No,” said Snow White, I cannot accept anything from strangers.” ...” ),
IR VLY B A R B A11H (“theme: ...; danger outcome: -+; danger action: -*+; safe
action: ...”") PLEZFM QA (“Q: A7), WEAMEF TR, QAG I HAnfit v & QA
(“Q:Just like Snow White accepted a poisoned apple from the stranger in the story, when/if a
stranger offers you food, what should you do?;A: You should politely refuse anything given
by strangers, because it could actually have something dangerous in it...” ), WIS AHERT
o Wb QA S B R IF M SO A 7 20 A2 [, B QA AL E A GPT-3 f) %
MACR PR R B E ST BRI C BRI E R b Tk, BRI
THTA FEASER & B [ E F A7 E, R AR, FAACKEZE T TH ) Prompt Head Ab4i
wo R C HIRERE DR 0 D BN SXORIR R (g, y 00 BIPHE, e
EFTR . SRIERATR E T3 C M QAG WA = PHEFEKIL R A e~ fE 8. GPT-3
BRI TFOR(E BROSTRE v, FaaU N TE 5 A e = AIHE R R, DL
HOCAAE AT S5 177 X H Arfai it y . B QA

52.1.1 kERRER

KEBHRRME S (Prompt Head) A& ESSHIIA (Task), HTILEZEHEHIHK
(Child Safety Education), Zi&#itsizs (Story Scene) FIILILI 5t (Real-life Scene)
H1#E7~15 5., B Prompt Head = Task + Child Safety Education + Story Scene + Real-life
Scene + Template, HAKHNZEUFE 5-3 Fix,
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* 53 kR E R ARENE
Table 5-3 The Specifics of Prompt Head

o i
Task Please generate a question and answer pair for children aged be-

tween 5 to 9 according to the bove context.

Child Safety Education Please note that the question and answer pair is generated for chil-
dren’ safety education, not only for understanding the story itself.

Story Scene Please summarize the related content in the story about the knowl-
edge and combine it to the generated question in a natural way.

Real-life Scene Please note that the question and answer pair should not be limited
in the story, but encourage children to associate how to respond in
related real life scenes, so that they can apply the safety knowledge
into reality.

Template Therefore, for example, you can use a template like “Just like
xx happened in the story, we can associate a real-life scene like

when/if you xxx, what you should xx?’

52.1.2  ET3RH

IR TR, PR 210 BRSO @ S BOE LFIR/NREAR 2 ST RCR I 48
5 HTAT55 AR FH R 75 491 80 A R ) i R i A B2 3 ] PR 1 i A\ i b e Ko 491
Bg . ERMAES T, R GPT-3 N\ 51 Szbr b [ 52 7E 2048 4 token!*?!,
DI S A L (token) KEEFRZL/NT-45T- 2048, S BREIESHAM .
WA TR, GPT-3 MM AR/ 4657 kiR 8 (Prompt Head). 24> b F 31
(In-context Examples) PLA TR0 il Bk o VLD ) — 2 22 iR, 1R TR 2
I L )RR E AN R TN 51l He Prompt Head (1 token K2 Lp,o,0t Head
A 126, —A~ LR 3CHIF 5K token KIZ Ly, conteat— Boampte = Lstory™ Linowtedge +
Lguestion + Lanswerr WAEEMEARIY AL Gt — 15845 509, HIT- Il H s g Bk m 22 4
FIARAR IO ML ) e 4 tokens K Ly gt = Ligtory + Linowtedger EENFEA N AL G —
THEAS 421, 1T GPT-3 AP AT EIKIE Lipur prompt = Lprompt—mead + N *
L in—conteat—Bzample T Liest 115 2/NT- GPT-3 S K I NACE 2048, KL A 7145 )
A E N ORBIEE N FANT5T 295, 81N =2, EAMES T, T Ak i @
AR RAROC, TR AR B 2 (B B, s B 0T I 1) 22 4 SR L i i ke 2= A5
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HAS RN, R n] R X e 2 4 RN IR AE 1 In-context examples HHEAT IS, BIPkik
B MIE 245 RREAAE N In-context Examples, i —MEAGIERFERIE. %
SRR A2 g th 50, IZR R S th R AR S B R 2 B0 6, B
1 F 5 bR HEAT A 2R I 45 21 Y In-context Examples RN S (> ND. KILIEFRAT]
HIHESS . GPT-3 i K token iy A\ 2 58 0 BR i AT mT LA B S0l 7 8E N
WU, AR T S B AT AR 58 22 7] Y RO 7~ B 1 0L

N T SRR AT AT 8 R SORB, JATAT DA Pk i i BN SOR . 7R
IS, FATE BT I Zr s 4R b PR AT s ) o BoA ZRABL ) REARFAE A9 1)
X B HRPAE CLAE R N B RRRR RS, DL BOE A & . B0k, AR A S50 «
CEFEMFBTE . A MEEIRE RG] CERERERIE. JiR. REREZ R
(=Bl o IR, FRAT7 EEIRATEE T A e B A e o 4] (0 s = B T S AR AL
&, KXk s BIBEAT TR IE AN TS o I SRR s B ECE KT NV, IR Bl S
W HORAL L BEAT RO . an R AR R B R SE T N, AR E I AT AL
n R s B BN T N, EGE R Bk 8RR AL Ik 42 58 B R A A D fig 32 7= 451
DR

522 SKRECE

5221 BiEE

A SRR B 4 B0 138 1 22 A KR TE B A B T O AR AR, B4 141 6L
FARENR, PR 30 MR AR R B ARSI A A . TEAR GRS, R
T AR 30 MMCEEREA T 157 MU EBIE . Zamil. Ken@, %
EERIIMEAR . ER, ARSI T B H A RRAI ) B AR ROR . R B
XF LR KR AR RS 45 7 1 o

5222 VENEER

N T VPO EERIR DL, AR H WA P 8 b o S 20 A B i B 36 2R 4T PF
9, A RIRN S RFPEL R (Recall-Oriented Understudy for Gisting Evaluation,
ROUGE) #7412 —[#] ROUGE-LY, DL K318 5 MM P4 f 45 BERTScorel 7L,

Rouge-L /& —FpE: T K A 361 7 91 30 ZE VPG FR bR, & TSR 40 A 2 25 4
BN K AT PIIREGE, BT AT 2Oy ALEST M. BRI sE A
i Z 45 € n-gram B REE, 3 A TR ZIR B EAR SRR & A BT S5, Rouge-L
BT EERERMSHERZERREEA LR ESR, St 4R 2 1 5
ARG TE -

BERTScore #&— i Fi] T PPAG SO AR 55 Th 45 R 5 228 SCR MU Pl Fi A
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BERTScore Al T BERT [l gk £ N ST, 8L AR 52 A AUSE T SR i ) 1 FT 2
F )R B B I AHBURE . BERTScore HoA LLNR AL (1) & REBE i 42 21 5218 2 [H]
IE SRR, AR R MILES; (2) EREMS A B 2 HER 2, 1A+
AT —77: (3) EREBARTUN P ES L, MIREW X 5SHEEIE LA
(Rt 2 58 o FEASSCIA ) B AR IR 25 Hh, AR B it PR VA 75 55 R i 2 RN S5 %
N HE SO R Z 1, Rtk BERTScore 2 —Mid & T ) 2 28 AT 55
PSRBT o

5223 HfERR

PATE AT 1L SRR —F T GPT-3 FIZEFEAS>] (Zero-shot Learning)
HAGTR LA N B A RGHEAT 1L AT TR AR AR R g A SR i A A ] 5-3
Flizme FTLAE 2], BT ORI, FEEER KM AR RN A>T In-
context examples. X Z, WKIELGE W FNIHARSS, FEAERALKE Prompt Head, KA1 —
2545 58 BVRIRFRZEXT R AR (B8 3/, Bl E R BT AN 21T ) BHEE
N GPT-3 Hffi N, AR B0 K TR 56

of my apples. Here, I'l
" said Snow White, ”|

Prompt Head In-context example 1 In-context example n Testing Input

Prompt Head Testing Input

Kl 5-3 BT GPT-3 BRI ) /NREA/ ZRRE A 27 2] A2 B R) 20 0] B A A\ $ 7 1) EL AR
Comparason of Input Prompt Example for Generating Question-Answer Pair Based on

Few-shot/Zero-shot Learning during GPT-3 Inference

5224 BHKE

FAI3E T PyTorch ¥R ¢ SJHEZESEIN [ 24T GPT-3 /INFEAS | R 35 STy e) 25 4E
BEE . TR TR SN R, PR AT R 75 E BT SEAG R IS UE A A (A 25
FATKHE — 2 X5E (leave-one-out cross validation, LOOCV ) A3 1 2 1 i3
AT, AT AR 4 S A ] SRR e . BRI, 6h TR g - iR - i) 2556 (R
B 157, ATV HAE IR B, A F R e A EeE A v B R SORBI K
Ui, N GPT-3 A= BN R 91 1) ) B4R A R s
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523 ZERSTHR
7£34 T ROUGE-L # BertScore % H B =Ml PEFEAR Precison. Recall 1 F1-score
o, FATRET GPT-3 B/MEA £ R SCE X A4 (Zero-shot), BL K Sk #ER A ——
FT GPT-3 MIEMEA EF3C¥ ) in&AEm (Few-shot) BYEMIRC AT T LLEL, sk
5-4 fios. AILAER], AR WERAERTA Kfebs ERILF, HI¥E &8t
A,
®5-4  AFERERIAE 22 4 10 B A U S5 EIRSUR B

Table 5-4 Comparison of the Effectiveness of Different Models for Safety Question and Answer

Generation Task

Model R-Precision R-Recall R-F1 B-Precision B-Recall B-F1
Zero-shot 0.623 0.624 0.617 0.857 0.863 0.860
Few-shot (Ours) 0.812 0.815 0.811 0.956 0.958 0.957
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6. FPELE

FE 5.1 A1 5.2 UMb, JRATT 0 URAIE 1 22 ARG 3R 22 4 i 25 2 B /5
A 2, T T HA T I F P SEER R AN BRI AR K ROCR N2 AN YE AT R, JF
HEGBRBATICR . Bk, AR 7 BiEaEs . BollcE. Bl
IJTERE, wA RN TIVFEE R, FRea 1T ARSI BT
6.1 SKIER

N TR FAE TR sE 5, RATE RO AL 3R TR e 1 5 AN R
AHTH PSS, SN EBEs, JA170 08 LN —R T GPT-3 =%
FEARZES), AR P TE—RT GPT-3 (U MR SR ) /MEA BR8]
R AT VS AR i, R PPV B 2R iR 3 AN I 26 AV S B Btk . Bk i, 7E{8H
FATERE O, FATE ol R R R 2 HEAL A 3 ORI, AR5 R AE
AR B P MARTELF B 157 AN T IR s & rh Bkt B SOR%] (In-context
Examples), FAKIRAELTIR/REE (Prompt Head) . | F3ORHBI. MEFETE. BA
S iR —EAE N GPT-3 KN, Zeid 58 [ HE AT 45 2000 B 1) 25 FRATTX0S
ZACFER L) 3 AN FNVRR A EIRAH [F B 7 V5 EAT AE B, e 2B A W Bk 45 2]
TRRLHY 3 A2 A it o AR SR IR LT, AT E R LR E R
(Prompt Head) MBI NN, BEHE 3 JAFRIRN MK RS mil . B2, A4
RO PR T 5 HLss, MRS 1 MEERTE, 2 HBAFRSEA R EE
N3 IR
6.2 SEWTE

6.2.1 HiEE

FRATT IR I 15] 25 R0 U7 R 9 7 V25068 T2 Js PR e v F [] — 4tk FH P kA T Bt iU 4
v 5 S 56 T 6 A2 s 1) 25 3 R AT N CPFI (Human Evaluation) , 3 7% A4 EE
INZ: 1D FRYERE, N TIVT2 H AR TE F b BT 70 08 oot AL i) 9 5 14T V193
75z —, Judt Bk E3hPFEE 4 ) ROUGE-L #l BERTScore fi b 7E i Bt A B 1]
1 SCUG TG B2 AN 4 — SO J7 T 5 R PR, DR FRAT T3 HEURE AR L ) LA 4 2
PA S A5G AT 55 5 SR PRI A ) R B B AT Vo, B ) 2 ml ety AR 90
) ARG . B SRAH O IEAESE, T H B ITTE i RO BT A 2004 78 2) JLE %
EHEYE, METHEN)LELEBEE X ESRE AT, /5 &z am
R IER M 2R ) LEE BT A IS 3 s A O« r) 8 ) L 28 T Ak P L 5
Yy 0 L 1) v RO s TR TR L) 22 A R B A TR S5 A . VR I H 2 1
PR TET HIGWEN VBT 228 AE AR AER, RITEEEH 7
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TERZ T A M O SR ULECRR B . SRS EE, ARSI L&
LRPE W ITEHAT T HES, S ain AR AR SRAR SCHE 1/ i = i, fE
AN FRRATE N R T — g 0 T B Al W i AT ) LB Z 2 HF AR R T i
P (design implications) .

A2 LA IR A AT E B R T 5 SZFE T HFE R (5-point Likert scale 1521, 5 f5i 2=
SRR B R — Bl A T AT A T R R S R e W R, e — A
R BRIA B ] AL i, AN R 5] @A TN E ST, 402 “JER R, “FH
B7CABE T AR M “AEEARE”. A R SRR ANE RE ) = o ) R/,
5 RA PR R A DLERS SRR, I @M T2 Mgt oriE Mot Hi. fE
FRCPERIE FLIRACL, DTS 70 R I AR 2 A2 e A A iRk « AT e et 7 — 2 — et
(R, DLE R B AR K2 Vi o 245207 13— LA 80 i 0 B e /i i
LT, AT IR 2 B4 BAR )T 7E 2023 4 4 FIEL, BrA VIR H
VE# 2% B sz P a2 180 A0S T 2 @ 1 B A S AT o BRIRS r) 5 R U R Fp 48
40 b, HERAS 40 i< ERTRIVERTE, AT R E O T A Y
RN, JRE L.

622 BRI

6.22.1 EEBSH

T ) A S I A2 S5 A VT IR I 4 i) b, IRATTEH 5 R E R (S-point
Likert scale P52 W AR 2 7 HCH P =R . EEEE sy, eI EdE
AT T, BE=AFM: (1) FH P RARITBFRAS [F] 5 7542 5l 122 4 1) 27 1 92 Uf
FERE B (i) s (20 FP6 AR i il @R AE 3R RN L B 22 4 208 J7 T vE53 (1A
E): (3) HPHEARRRIG AR, WA HESESE (Uik). RE, ROMEAZET
Python'! [] Numpy 22317504 Ab 3, 48 FH Matplotlib 223 3E4T 504 vl AL

6.22.2 EMTH

SE MRS BTR T T U 58 AR ) [RDRE 1 2 B 3 #1 J77% (Thematic Analysis )P .
RIFE AR H0H 1 RIS FR AR HEAT WAY (coding) AN43AT, F4# F Excel SR4md AR EE 3=
B FERMI TR B, A & 7R B EE, FRAnid 1 ST I R U O [
Bik. WE, WNEE T EIKIARIGEIEE, REIERILK, AR T &A&R T EE.
FEDTESE IR~ Z5 A DT BB 70 BT 8B 20, FRAT TR S 411 28 3 8 ) 4 30 m s, R A
AREIER T RS RAT R I . N T RIS E5F RSy, RAMEH PX RERS

Thttps://www.python.org/

Zhttps://numpy.org/
https://matplotlib.org/
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6.3 SEEER
6.3.1 [BIELEBIRET T

BAVEFELIE R T 5 mEwkFE3R (5-point Likert scale 1521 i ik £
THPS AR M7 Cours) FEEHETTVE (baseline) A i 18] ) PF4), A2 H
JAXT P 2H 1) 5 5 i AR FE I AT« BORYEEVE 3 DAL LB 2 2 B A SV 7

63.1.1 BEHFREESHT

PATE FH 558 B BRI R 1 FH 6 A 7 32 A 1 m) 25 () & 2 AR, ] 6-1
MK 6-2 Fros. Hr g ABPRHIAER 5 iy RNEUE, BT RIS %
FEEEER S, 200 7 IARER T baseline Al ours LR . 1R 6-1 H1, FRATATRLAL
T B P S AL A B B B B, BB RO SR R 5 . AT LA
EH, Br 7P P3 AR =L baseline &4, HaR 6 % H P E U ours TS
T baseline. 7EKE] 6-2 41, FMIGETE 74 RS I o sk iy 4 I 385 1) ~F 2 B AP AR
M7 2, MARPRARR A R 2 A I 7R A, RO ZE B KR AR 7T 21
Ko AR R, ours FIEHIFEI P BIFAE 5 S E R LRIRE RS HEH 53
Z 18], HUE L baseline J7¥% ) — AN s B b, [FIIFH 2 247 ours 77 2/ TR P
XK baseline J7 AT 2 . ARG LA BRI AT ATE AR HI 4518, F Pl 5 XK ours J
%, RAMEXS T baseline 771, F P EA B IIE XK ours 7712,

baseline
3- ours

T T T T T T T
1 2 3 4 5 6 7

6-1 2% FH 7 Xt A W g o 2L ) 5 1 20 B A R

Figure 6-1 Average Preference of Each User for Both Sets of QA for All Stories

6.3.1.2 FARUEREIFSEDH

A% F 7R ik B IR T AL 1 480 F 7 00 e e PR 2 1) B AE B R 48 1Y
PRy, WK 6-3 Fn, G B A CRIELRR R SE M H A IERI P, QA Read-
ability) « FNIEAHOCME (BRI Z2 SRR A A B UL ECFEE, Knowledge Relevance)
o) RBUAH DG CRJY ) AT SO AR B S 22 2 KR VL BCRE B, Question Relevance) DA
FEFEMRM (BB R SR @R ILECAEE, Answer Relevance) o HHVZL A4 45
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baseline ours

Bl 6-2 Al F 7 0 BT s P AL ) 5 1 38 8 B R R R g 22
Figure 6-2 Mean Preference and Variance of All Users for Both Sets of QA for All Stories

%R AT baseline 7775 AE BRI 5 4EFE VR 53, W BT 26 2R s H P ours T
VEAE R S AEFE VRS, TN RE K (s 2, B 5 R wRr B3R, BB AR
PO R B 2R ERA AT EE Bk S . FTRUE B, ours JTVETE S MNERE EIIVT 73 %L
HHERRT 4, i T baseline 77, JGHAE Question Relevannce. QA Readability #ll
Knowledge Relevance iX =77 [ . HR4EEF VLT MISLIRgE 2, AT DAHEN H 2 HHiRA R
SRR BR SOUMEARZ S R o ARHE DL B 23 T DAY AAS 4518, FH P XY ours J7
EAEHRYEE LGN T], 74k, MHXTT baseline 7732, X ours 777A1E Question
Relevannce. QA Readability F1 Knowledge Relevance iX = J7 TH W\ 7] #2 1) 2 e E 5 K

= baselina
——— urs

QA Readabiity Answear Relevancea

‘ L}
5
[| 4
2
1

Knowladge Relevan f=3 Question Relevance

K 6-3 Al 0 T AT i B UL R B BOR GRS LI 29

Figure 6-3 Average Scores of All Users for Both Sets of QA of All Stories on the Technical Dimension

63.13 JLIEREHFHEFIHDH

SHEORYAE L HIVE 7 70 A 28480, JAT 1A F ik B AT AL 1 488 = 6 i f s
PR R AE ) LB 2 U F 4R ERF IRy, Wi 6-4 s, B4 & b 22 2 FR
1B/ B (Knowledge Expertise) 0] 25 A1) L2 Fr Ab YIS 37 5 AH SGHE (Reality

Relevance). [0 2%} )L 2 i A Y BILSE 37 55 & 4 (Reality Universality ) PA A 7] 25
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JE 7R AR B 22 4 AR ) 4T PE - (Knowledge Comprehensiveness) 1] L& ] ours
INEIE SN FTEBUEE R T 4, B ST 5T baseline J7v%, [FIFEA] LAAEDN
2 A IRES R FEM B R SOMEAR S ST RCR o RS DL B AT IR 1R 4518
P X ours J7EAE LR 2 220 E WAL EECEGATT, 5 4MEXTT baseline 7%, ours
TIEAE LB 22 a4 ERR A I ROR ERLHA & .

baseline
ours

Knowledge Expertise Knowledge Comprehensiveness

Reality Relevance Reality Universality

] 6-4 ATHOR PO TR A AL 25 1 LB AR B L T HAR 4
Figure 6-4 Average Scores of All Users for Both Sets of QA of All Stories on the Child Safety

Education Dimension

6.3.2 FEEMWITTREEES
TATHIBEFE 45 R 2 2 TRV R WS AT 8t R 2 E 8 E . BT UrkeH
M FEZR TR PN T ASCH OB B R LU, BRI AT i) 32 8 B e 5
P Cusefulness)~ ZMIRIVCHCYE (knowledge matching) . EZ 2 (likeness) . 1%
GBS (better than tradition) . iR (future use) A—LE AR B EEX
(design implication) » [& 7 SCFZERAL, TATLA A T3khi 5 S ke R 17 H
JURE O I E VA EAE R, B 6-5 Bk,

oo - mm Strongly disagree

Disagree
Neutral

Agree
Strongly agree

80~

60 -

40 -

20~

0

T T T T T
Usefulness Knowledge matching Likeness Better than tradition Future use

Kl 6-5 Al Rk T B i I LB 2 R S 4R BT RS
Figure 6-5 Average Scores of all users on Each dimension of the Fairy Tale based Child Safety Education
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6.3.2.1 FEWNBRAM

WK 6-5 1 Usefulness #73 Fran, A B P #REAF 1% 7500 T ) LB L2 E 2
AT, AREXH. Bl P2 RREIEHFE MO F A FiL) L EEZZ, A
SBLG U AN RO XA, DTS RIERY, HF
VR BB ER /N Z T, AINZIA, VR UFSE U S U S I PR R B R ), FRBE AR IX
PR Gy ik /NG . 7o PS5 H E IR DR BE T S A S 37y e UL O v, “ Bl el
RO 3% S BRIEAME R BN LB T RE B B M IXA SRR A AT, REHTI,
it AR E A5 P i SR B R4 xt A . 7 0 P4 ML 2E B A SR T — s HiAth
WED, FNBHEH T ERRRE, “EIEMQCEE SN —MERZ T IS et —
MBI R SRR, RERE AU RAIIEES, BRI 4 M
filt, (HRERARBIER, BERER—ANIANNE, EAZERMNSEZT EHH
k.7 M2, REEWAFZIERERNAE RN, TRMJLENEZRE. BEN
PSR JLEMBE S, AWAAE—E R RYEA fF oot

6.3.2.2 FIRAYITACE

Wik 6-5 # Knowledge matching 3573 B, 48K 70 F 7 #4512 07 1 1) R TG
FCRER . ln P1 2o “IHEARUER”, P3 KR “POXERILECE] T 7. 74k P2 F1 PS5 #f
SRIA T ASMIN TS 5 EENE . P2 oK AT DUFE R T IR i 78 oA I B 1 b AT
P, BARAE = A il P B R AEAE L — AN ASHER R R S L, (B IR R, Ll
WAL 0] DAAE M IEFRRIABAS 7. PS WsRif 7R, “mr ke (B k4
LG R, SRR R A A N TRIHT — /NI ok, A — L LU s i AR Fh
ik N TAZ S DA AR Ak LB O 03 00 1), SRS AT AT — AN SR gt stes LB AR,
XAERIE IR AR — NI TR Mz, KRB KHS A5 S0 A &R g T
MCAR R, T TAEAERIBERHE, P AR AT DU R IR, B PR T AN Lo ik
S

6323 FENEEIEE

' 6-5 H11f) Likeness i 4r Fian, B WA #5 Z% 7% — 4T, AR
FORTEVHRCR I FE AT 2 BB PR T AT )L 2 2 A I, 40 Pl
TR “BUNZATEAEE T EEWE, CRETREHE . RIEBIXE—NMRFTH
e, XArss TREBK!”, P2 HFRR “FERRWAIME TRMELE 7. H—0
[, AP VCRZ T EAER AR E IS RS, flin PS FoR “ IR IX A s
e MREFIRTE, BT S, ERIEZMER! HHA OpenAl ‘&)X
AUF, IAER LR RS bR B FRA TR A F AT &, BAERATVEAN NE TR L7 &
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ALl P Rz I R A TR AL A B s g AR v e] LS I AN £ 7 i HLE), 5140 P6
FOR CURBATEDS, /AT L S N WA FE SR 0L N R4 B O, RAFHELT
1o WIRRAE W E A AR RG2S 1A, R INZBEAT $R ) -« AE R I 3R AN
AR USRI, FREA EIRNZLER TS, — H 245 xS &% T 716
T, B RM—ANEE, BRI — A, XA T RIG 2R
HAESM) L7 XA Storybuddy0 HR7RH 12510 0L, A P 3ROR AR B 1) AR A 15
BT WS T RIS S 45 G R o B TR RSP, BN P6 R “Ei AR T
WA ] 2 A AR, B TR S — SR IR TR I A O A e R T A
LA, A ESR T AR I VR AR TR R AT T R, s B REANME T AT LA
PARBEA B 5t P2 e, ” 54, fF P RRBERRER, WA
B, Bl P4 Ko CEAR BRI, ARGk, BlinsCE A B, S e
PRIGE—, IR —ERRM.” B2, REH LB, Framm s
IR TRZIENE %, TR TR Z2E B FiEAR, &M T m
H A5,

6.3.2.4 SEZEEENLLE

& 6-5 H ) Better than tradition #87) iz, FH P ANIZ 7k HEAL S8 05 04 W
LG, AT AR AT LA o5 57%, T AL K AR L o 43%. Ho
W P YCONAERAE G 5, %A LE RO, Bl P1 FoR “CEHBHEANA
Dol — e, T HENREIRZ] L7, P3 RN “ ZAeBE TN U SE IR 2 E ]
K ERBIE T NETAVRERESE fr . ks, RemEDS (ZeEBER 4
K, AE TE TATHIEE 7.7 I0F H PR R T e e E A
G A TR FE AN, Bl P Kork “RMFENEHR, MR —FesH
BIFNA, BIANAR R BN EAE RG2H--HE — B LE M2 25 R Ik /8K,
TR o S A R AL T — SRR T b, AR T DR R AR R e S — o
EIMAIRZ]

SR G R FH P30 2 BE I [ SE s 25, 910 PS5 Ko “2 Rl e B 2 1)
AR RIG 720, LA NCAYE, FIRRIE bR ES 5 HE), aEpiEgs. “tf
P INRZITEN BN R EAZ, FESGRHEE R EA KR, FEFEINMES S/
HEy, il P4 Fon “IAVEMBAL Fenlie K12 e, HSeaRenlid ®mRE 1 i
AN, T H S EMAR R R T A A R P RUE N 4R R AR
TRAEAN K12 BrBE ) JLE L ILEE, RN RE— H A MR IR AL, IRTR ZERIfh
IT—ABYEAS e, TR — B B2 IRk B8, (FERAMMI7EH) Wit Hshes
se AP — AT 2 I RBA 1, SR AR I i 5 R T 2R IRA T R Al 1) SOAR
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ERITEES, B SEIX AR A B4 K- R Uil Nz A — e R 5] 3 20, 28
JEANEYE—AS, AR URER St S i, AR Bk I HLE) 7 Hd e dh A 45 H SR A
Mgse, “DUAMEXT JLERES D (Voice User Interface, VUD N HFET K fgi
AT TP, R IR FI L2 .

B, BT USRI Z 28 E R—IERZ2HE N — A & e, JUHRAEME )L
FOGHR. HE AL 2 B IRM A R, (HAESS BT ISR IR R H R PR

6.32.5 FEMEAER

&l 6-5 H1 1) Future use #7rFras, KIS (72%) #BAy BEAEARRAE F 2tk
HARHTILERZEHE, Gl P5 Fon “RXIEFH, WEELRERTEZRENME
RE)” BYE —L ] P RERALSEE, #an P4 5&if “ R BERAHFRE, HE2tAS
IR ZEBH, BRAFEREMEEZ N —8EF).” Kk, RERZEH AR
RAE L AR L R A, HIRATIE P DLAEAE . SR 44 5 22 1) e ofe it 2 BE K9 Bl
JURIRR R, VEAR ) BSORE m WLIRATTAHE AE BT R UGS 2 TR B
6.4 WITEN

RAE UL EH A ME, RATEES T 28t (1D N FE-ERE, H A%
TEIERFENZ2HE TEN T Z e ERRAY RS A4, HEa]I1E
NEIEHERERE R, 5 LR ZEHAE AR (2) WEBTECRE, HX T3
¥, BIEERL T EK I, 1 SE e > ERELE NN RIRZNE LA IR, PRIk e
Al LAE R DA A B, B 2RI SEROR  (Virtual Reality, VROV R85 3 siHy
AR (Augument Reality, ARV AREIMLTET AL EILEERM AL 3 MWK
BWRE, PR R b A JLE . PAACE FIR AR R, S — M
PHsC R AR B N2 LB AT IR 1], AE 58 MR 2 YRS AR Dy A BER 1
15126 FR) 22 A FITR RO LR 0] 25, HEAC BRI R AR 1], (RREACEEAT JLEHIAZ By (4) M
BEORVRE, B 45 th A e B35 Xl TAE R IR 2 28 E , RIFREY
PLK el B i 77 206 LB 04T 51 S A RO, AT DU REASE i BRI 9 ) A UK SR
RISEIL
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7. REFIREE
7.1 RZE

RYRR T — Ml LB 2 e EmMAES ) LBV E R Ik, BER
THLEZEHENME. B, ACES TR, 7 LE 2 S E IR
TR, H T ILEZEAE B, FRRE XS @ 1R R R A
oy WE, BATEL BN IT A T )LEZ R FRERE, JERE TET
FairytaleQAP! [¥] % 4 SR VT EC AN ) 25 A8 iR 48 Lk, FRATTTE 1 A2 42 il
R B S e A B AR T, BLE R T NCF U B 2k (1) R 22 B R 2
T GPT-3 /MFEAR BN 305 ST ) 2 AR BB, I 38 S B Bk 13X P B ER (1) 4
Yoo Bem, AT VIR R S WA IT 0 P SEs, A TR R RCR, I
I E A E B TR R T P BRI B RS, AR BT R .

7.2 BRMRRKIIE

ARSI TAEA DA R R, 23 il AR B0AE B PSRBT T Bl a5 7T BT
Fiifl AR BB R 75 SIS T, 52 R A A A % AR FRATT A X 7 4
BT T8, SRS RATReAAAE — B MmZE . Hoh, TATBT TR A TR S 2k
F£ (Snowball Sampling ! ] 11k 552 53, BIRCE XA T &K RIfRS
HSEMEZM, BZFEES5H W2 A RIRYE, Blanga1sf 48
55 ) LE S HAR A . AT KRS <9 KA 50 fEE, gANE
ZHE . B2 AE A ORIR A B S  TEBE R T, LB e A R R
NG MR 22 A I A BRI AR S A Rt s, REEZNT WA LAAE
TANGES S @EMIGIE. ERABETH T, AR 2R 0] 25 A2 BUBLEGE v] LLgEAT
BE— BRI, B IR R EOR B i, DASR e R DT R e 25 AR RO R . A8 L
THEM, S B R—, AFERIRIAE T2, Bz R B B, A
HN I TAF 2275 FE R A RASE AL I 0 v S B ok i s 2 R AR BT ) L8 1 51 SRR [B] B 31,
[ B 152 T BN ) R - S i e U B & RECE B R KT 2 & 8E . IS,
B R T T SCF AR B A R DA RESR F Bl A1 VR ST g —
AT A AR .
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