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Examining the Effects of LLM-Powered Conversational NPCs in Storyline-
Driven Public Issue Learning for Elementary Students
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[F2] EENLRMBHAALAERATHERZFYUNE, wfTARE G LRI AFHOFELT, LHFLEM®
SABMBL T IIGRE, RAAMMEHENRE, AARELFHEIRETRAXAZZTHA (large language
models, LLMs) B#Z #3# KR KA E (NPC), #F—F2 X [RERFHRMBRER | AZAYNLHFAS
HED, WALAHBR N ANFRELZTRAZIPE., ARKRETRE, ALHZ AQESFEILL L 120

, ATRE (H3EX NPC) E#RR4a (AEXAAL), ARG RET, TREFALNEDHERFITLL
%@J:ﬂﬁﬁrjﬁ/‘}*fﬂ@éﬂ BAZHEREGERALTLBEGES. EHBEAMTE—FId, REFHALTHR
HOBEREMRMG LIRS, AR ENESEEARLIBFZTEMAM, ALERET, KAZFFTHEAVBHZHFE X
NPC HEfi X #FB Lk AEHNE, AHF hfﬁﬂlki‘ﬁ_?’)}m@iﬁﬁﬁ Zatay 55 Ko
[(MsEF]) A ZZZHKE,: #7FX NPC: lFHEmFEs; sAFLAEE, 255 E5F

Abstract: Public issue education requires students to understand multiple perspectives and articulate reasoned positions.
This study examined the effects of integrating large language model (LLM)-powered conversational non-player
characters (NPCs) into a storyline-driven public issue learning activity for sixth-grade students. A quasi-experimental
design was employed with 120 students from four classes, assigned to either a conversational NPC group or a fixed-text
NPC group. Results showed that students interacting with conversational NPCs demonstrated significantly higher
intrinsic motivation, situational interest, and better performance in position-based writing. Interaction process analysis
further revealed that higher-level talk moves, such as cross-role information integration and reflective questioning, were
positively associated with writing performance. These findings suggest that LLM-powered conversational NPCs can
support elementary students’ public issue learning when combined with appropriate instructional design.
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1.3 %

MENLERARTRAEAHRBE TN ELZZETNE, HFAGORCEAFLET LT
BEMEZ AL ETIHERENRS . FH AT ZBEE R HAZEAE (socio-
scientific issues, SSI) 3 H, ldefb B4R HIEF R F Z MR, LA EEMEIE Z5F
HBeyES, TRSHREEE X FOMBABRI (Sadler,2004; Zeidleretal.,2005) . A, 4

B 24 ms, EEAKMHRARLAKFO ST X, EEFEARNFRELFEH/ARS LK

%% 4% d2 (Felton et al., 2009) .
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B 5% H (storyline-driven learning) #4344 Ak & /AL AARE A B A &R OLH Ik
%, BEBKEFFE., AL THEH AL, FAFUALBEREREPEBIRAE LY, £
Fh R AR A T E 092 F 425 (Barab et al., 2005; Novak, 2015) . #f5F4&, KAETH
A (large language models, LLMs) #93&, AR EFHFHE PO A C LHRME T #6977 stk
ABEAR G AKX NPC, LLM Be@dg 435 X NPC RS W He aREB MmN, LR
AR B ESE S R EFH F T A BN 8 ML R B 25 (Huber et al., 2024) .

Eh LR sa, KFRUABRNSFREELF TS, 5T ANLRAEE YR
KAEBTHARSHZHFX NPC, RIF—EU [ BERFHEREE | AZTHANEREH,
EHRBEERE, IEHFEX NPC HEZLAAEC LY T XAHELLEFERE, 25 EkiES
AR LG BRI YE, FBSUOHEHFZRESN, KFALEEBFHFZEX NPC £
DAL FRAEVEEFTOHFRM, TAERIKAIFEALBEFH F 0 ARBTHR
o

3AE R T &

3.1, FFRFFSF R

A RIRER R, WA KRB THEAE (LLM) BHZ #H#FXJERKA E (NPC)
BANFHEONLFALHEY, HRDASFUSAZEIRARLHBERANYE, $4 5
ZHRERAEAIBE, RNAFAF SR EE £/, FHR, A LRSS EFARAE, B
— 2R NG A NPC 895 KXo BREE R KAZESTRARIZ H35 X NPC, AtIZM
SAVARFZZREGMA, TR ARSESAELGNER, IHFAETEMELEK,
R AE A B R LAKX NPC, & AECRBGTANER I GHTRE—F, BAELES
ZXKRER, PAELERARHELSY, KARIARLMAART:

RQI: #3# X NPC R TG ARI;AFAEANLRAEH b oM ESRIIFSEILAR?

RQ2: #3#F X NPC REAMARIFAANLRA LG REZHELORA?

RQ3: FAAEHEX NPC ZH#EAZY, RAL LT IR, LM THSEH X
BLAE ] ?

3.2. FR 534§ NPC &t

TR R 2R B DB FRIER A, A3 120 Ao AIER A FAREAT 4,
b BB (n=60) AR, BRI (n=60) A, FrAhiss B
FleyE ¥ A, REFMBEREFIEH7 X, £AH NPC W EHH XN LA AR

ARV BT SRERERE | AEA, Zt—2EAARDGFREEGFH TGN
HHAEH T, BN ERATHRFRR, I EEAERIRAEMAAHR —&
M S AsYy, BEITIGERE, AXFFERBNLRATHN S RS, AFTAZEE
By % 4 B BE 2 569 dE 3L K A & (non-player characters, NPCs) , 275 &3 F# B (&
RIRE 2) B TARR (RRIREERZY) « ML ER (AF&RTY) S0 %RE (BAK
ARAL) FIARAE, & NPC (£@REL A & 25400 09 PR, 8 R RALEE MR, A
ARG A F AT AR BB L A A 23, #82 NPC R B EIFRBEALE, @
AN A IRGE R BE IR AR SR LL SR B9 5 H X R,
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FRALF QAR HFANNFBERZAEEER, A MR M P EAT. H AT,
FAZRNAEDRATA . HENNBAZLEITRAR, FHR 40 p5E, FHNEZANH T
A R S

3.5. AR T ASEE A5 AT

W& RO R AR SRR R 52T 12 2 N 2 314 2 & (Intrinsic Motivation Inventory, IMD) ,
BT AR ] IR R R B 3 LR 2 & (Situational Interest Scale, SIS) , 1£7444 8]
A, FHEARFE: FHARAUNFAZI I HREGHEAFIZRE, S Fom RS 5F R E.
HH AN, NEMG, BEAZ MM, URAERBIE B2, Ehbam{adodit
T 3%, EAmHE Cohen’s kappa WERFFH— R, LEHBEESHT: KREF A I35
LLERARIEBR A 02 talk move 4mAREMIEIT N, AHRRE N, HET AN, B HEEF,
FABESH BT AR, AL HELS URAREHETHEH, SHLHREHEAARAEE S
M EERBZAM M, & Pearson A& £ 48 M 0 ATE AT

4.4 %

4.1. WISy HE SR 37 HLAR

iR aE X NPC #E AR ETRBZIVE, AL ART AN SR A L8R, KRN
B BIRGE R, BT E M (ANCOVA) . & REBT, AR NESKE, T
Rl SRR AR RN E DML LizBE 2R F(1,117)=6.84,p=.010, partialn>=.055,
RAEAFARBAT, TRAFAGNEDRBEE AR,

E— BB OTET, TREAE[F /8B R AR | A RAFIEES
AR, A [BE/ ARKE] et RHEeZEREHEE. FHEABEAHEMINKL
B, HABZHA t BB REER, SRBET, TRAEFEARG ) LIS HAHR
4, t(118)=3.21,p=.002, Cohen’sd=.59. S i@ oy, Bhaks [EERE | £ [&K
REE | Mo FoBESAHRBE, nEe [ HBRE | oL, e EREHRFE,

42 SHEH (25 F4%E)

24 5 G IRBR T, EETFE. RZFHH I mHE Cohen’s kappa %4 «
=78, &H@ENH 70 £ 82, BRI, —HMRIF. ALBRRAZAE IS EEEAAL
WER, KRB t RREITHN. ERET, TRELS/EE) LEBAEZAHR
4, t(118)=3.45,p=.001, Cohen’sd=.63. Hm A5 AT, BoiA [ 2gmE] . 2
WA T AN | AR T BAREIRR 23 | ZBa R FoBEmAHRBE, mi | N ]
Az fpite | @E L, maZRBRERE,

43 E#))EA2 (Talk Moves)

RIFBL T Z talkmove %4544, MEAHHFEX NPC WAHITAREARAEER, &
REGFERBET, FARTRAGEZGRR L THRAM ] (35.6%) , LxATEMLEF ]
(24.3%) S [ BMZSE LA ] (20.1%) , @ [ FRLHEES | (124%) $# [ REHE
gt | (7.6%) PT&eplrastsik (L& 5) o

FRBR BB Rk ] £ 7 MR, AFFR VA Pearson A7 £ ARB 5 ATHRERZ-#8 talk move
HIRRE S EAEE S Z MM, SR, [FHLHRELS | BRI G EHEs 2B
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EARM (r=42,p<.001) , [RBSREE | R LBEEHMM (r=36p=.002) . KX T,
[F#p | g RRZ MM ATEE,

S4ERBARARIA

HREERBAT, MENBERLARE, #H3FX NPC A MRS F L 097N E DR HLA
AR, BEZGFREL, EHRERARIRARLFEHEEAAGRL LERA LSRR, BrLe
abﬂ%&é%” BPYABEERBEE . E— VWAL RAEASHIGEH, FEERHFEX
NPC Z &, THACARELEREHRMG I RSB, HAL TGS EL R IBEEL
H A %%%ff,ﬁﬁiNﬂ:%ﬁaﬁﬁﬁ#%éﬁ%%@&ﬁm%%i P R
R RE ST L EA, MPSAEES TR PETINER, BHRRE, Emi L iy
R d ki,

AR RT i —F LB AR L85 8% (AR BRFHEHALRTZHFX NPC)
PIHRARB A AZTHEAZ LA CIRFIES, wFTHELLERMBE ., RLELSRERS
H ok, R AERRALR LANERERET PR ARA,

%% SCHk
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