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Impact of Generative Artificial Intelligence Usage on Primary School Students’ Learning
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[#H&] FBAERIXALEFA (Generative artificial intelligence, GAI) &N K-12 #HF RIZBHRFAMALI RN
ARA LT EEZBH, 17 &F@8EHAK (ICT) HAMER 21 LSRN Z—, 13 &HFRERABRAL
WX T, RARFRFTATIKTT GAL £ NFREEAHREFTORA, 70 & FEBEINS A R
3548 (GAl-assisted ICT learning, GIL)#=%% B8 48 (ICT Learning without GAI, ILG), %4 “ A 4B B F” A H .
BERAL B G 5 5 A Ao t A Bb 3t S R RAB AT M. R AW, GIL HEBR AL R Ao F efodh K 6947 R 57,
GAI R B AL/ A2 A HIRAEMN F ) R WA B s, KAFFRTA GAl A BN D FHARET RELE,

[X43E] ARXAIHAE; 2EAHRAE, ATFREN; NFEF; FI2M

Abstract: The integration of Generative artificial intelligence (GAI) into K-12 education to foster students ~ Al
competencies has become a critical issue. Information and communication technology (ICT) skills, as one of the core
competencies of the 21st -century, make ICT courses a key context for developing Al competencies. This study explored
the application of GAI in primary school ICT course through quasi-experimental. Seventy primary school were
randomly divided into an experimental group (GAl-assisted ICT learning, GIL) and a control group (ICT learning
without GAL ILG), and engaged in completing the “Tell a Story with Data” project by each group. A combination of
sequential analysis and t-test was employed to analyze multi-source data. The results indicated that the GIL class
exhibited a complex and dynamic behavior sequence. Students * learning performance and perception had significantly
improved in GIL class. The study provides practical reference for the effective incorporate GAI into primary education.
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1. 5| %

4 AA L% A (Generative artificial intelligence, GAI) 692 X B EEBHFHE X, Hid
ANMBUIBFESZESABRERBEAARLFEANTES, 120 FARKIRM., AFEHE
FHRE, 2024 5F9 A, FLOEHMLALMA T 2R AN (FAALIFRBEAER) . £
K-12 # A ¥ 85N\ GAI, URZFAEMALIFRE N RA TR R, 12 EAHREMEHERA
IR NTE )%, REELS GAI AR BLIITE AR 0 5 AN E Ka9tE RiRE
W% DFEEARRERARERSCIRAZLR, Pllodd it gt ZHFTRAFAE
M ALRe, 124w BeeZ Bt RGNS 3 453# (Soria %, 2020) . #uil, THARE
BT GAI M FAF I RGWHh, 2RV 2 EFAGEIIITAFRRET, 2T, AFL
@i AR, Tk GAL$#8) (GIL 3248) 5% GAIL #8) (ILG 3E4R) 913 & A H0RAZ,
BERRK: (1) AREBFALEFITALARLEZR? Q) MABERFALEFIRA LA
ZEF? (3) GIL 285 43 GAI 89 B4 B LT ? B A B T3 ALE B RAATH
AN GAL, %7 &2 EAHRAEREE, AIRZFAAIFRENBESL.
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2. BER T ik

2.1. FFEXE
FRA R AR, 2E5EFARAHTEOFRGFA, FHAE10-12 ¥ 0], HizHE
EAHHE RET%RY, BRARIZHEZR AT E. HF 50 AR AN K48 10 69 32 5 5F
AR (F—FHEEHMREFAPAEZLZR) , 2 AFHIE (N=37) F=3+ BB 3E (N=33),
WIRA LA FE 2023 FALHF B9 F 442 EAHR AR, GIL #8484 ILG HBEF
T OCRART MAFiRAe ARG, FAR CRAIIEHHREFT WM B, aEitat k. iR
ST T A A R RATRR AT RERFFEER 2N P @R &6 HTHIBIEE 7.
2.2. XA
FAHHRAELTZR, SRR (40 540 o BETAB QRS F5) 20 1HIT 0
A AAHORAE P “HIET MR MRt FHAASTAN, FTRAEZSETZAF
FEEARAHKBEHUERAD, FTOEALTEMN, ALFIFAER —HITORFTFES
3, IR R AR R 693 T R ek R AT B, T8 S I8 A AL R e A T R GAL
I AR AER, FAELAMETRT GAI BfnPl &, £FENE, FAMISH, 4-6
AH—4, ILG HE2R 7% T B B e B GAL, 12 5T /4 80 72 2% M 24 %R, GIL 3228 7T YAl GAL
B, ARG GAl FE AT L —F A, FATUAEMNEETMAH A, H3RF GAI
RN, 5 GAl B S8 ExE, EEMNE, KEFIHF RAREHFHEFNRBFS,
FRAPME R HATIT . Hoh, JLE GIL JE469 GAI B4 %,
2.2. HENMEFDH
AR RS X T F R EHRKE, SR OIEN GIL H28 4 ILG HER 4697 B A suif
. GIL LB E9AT S M GAI BsrPl B, MR GIL #EL A= ILG LB /)N 4069 B 3 K )
Foh B EEHIE, AAAFA—, FARBIRNFAECRFR (AEFTME FEEHE) kT
KFANEEHRIREFIITH BNEZTHRGAIME KA 280 047, £ 560 24, KA1EK
B E 4 RABAEL R BAT T AR AT, AL 1408 T AT AAF 5009 R ADAE ZR 3 17 7 %% (Sun 57, 2024;
Liu %, 2024) , B A6 &HBRET AP AR KL, 85k, TH, TMHF O LA,
Z MBI AT R E ST AR AT T AR B, MEIT R BN mAREG AL, ERK
Zogma e (W& 1) o KA GSEQS.1 #4435 £ 6947 A AR SATIH G K 2 90 #7 o
%1

ICT 77 % BB HE R

Y5 TA 1T 7 Fhit

&% UT Understanding task B4R IE ST O RUTEITF R
SAI Search additional information FAM LN RZRRF KR
ATR  Ask the teacher for course questions 57 & [9] 2 )T 3R AZ 48 X 0% 2] 24
AGR  Ask GAI for course questions F 4 [#] GAI IRAZ A48 % &9 |°] 22

#MiF# RT Repeating task 5 A B R ARAE AT RAL GG A
RFG  Reading feedback from GAI F 4128 & GAL X & 33 R

#AT4H  CFG g;ejtmg follows the feedback of 2k AR GAL 49 Bk Al 1k 3
CIE  Creating in Excel 5 AARIE A T a3 AE ) A o
UGI  Use GAI incorrectly 4 B iR HAE B GAL
NO No operation 52 A A S R AR AT R A

W%  EP Evaluate one’ s own project A BE S R A CE S
CG  Criticize GAI (CG) F 4 ) GAI b= 5 5
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At el A =, BAVGRITIRE A C R RIE R E” M R i85 ) A AL, 283 GIL
B A2 ILG HER 14 AtE b, AFAEF Lin F (2020) 492 %M (60 %)  #5H (30 4) .
ZAME (10 ) ZEFMER, RARIHER R R IR B ANIERF A S ] £,
Astpl A=, &t GIL R4 52 A 34T 19 K AT 6 WA FF, 19 K T B F Venkatesh ¥ 5% (2000)
RUHGBERBECHEA, b ATFEE QM) RRAARNE, HAR. RS55S4 (13
M, AE¥k) , 12/ Cronbach’ s a=0.841, #F 5K FBLAAE K t 3o AT RS T AL,

3. ARER

3.1. BAFERGFTHEREFR

B 5B AL G B B AT, 2% T GIL #9542 ILG 242 AR P S A T A B 743 E (L
A1) o AP AN EERATFEAEA—MITAH, RERETAHAZINNIEFRXR, 280K ) FE
Sk TIT AR ERZMN, S z2AKT 1960, THFINEAALA % FE Lo

Students’ behavior under GIL class Students’ behavior under ILG class
253
EP 294 12.84
agaae, 2311
8 EP ATR 2092
CFC &k 7 - 50

745 CIE .\ 2" 204 SAl
e T 5 1260 .
-
2819 G & .
ugl 465 - 17 2543 a0fs Jaav
-

~ABGR— 333 NO
361 TP 105 3236

Common coding behavior
UT: Understanding task SALI: Search additional information ATR: Ask the teacher for course questions RT: Repeating task
CIE: Creating in Excel NO: No operation EP: Evaluate one’s own project

Coding behaviors specific to the GIL class
AGR: Ask GALI for course questions RFG: Reading feedback from GAI CFG: Creating follows the feedback of GAI UGI: Use GAI incorrectly
CG: Criticize GAI

B 1GIL #2484 ILG ER ¥ F I H T A /7448 E
GIL AT A KHFIE, AF X EACE]) GIL HERF A 6912 &R RAEF T A %A 1489 %,
FAERRLE I9NETZNTARI (LA 1) P, FEAEFHT GAL FAE H3%2 255 (AGR
= RFG, z=4.41) , stH#F/FTHAIMEIEN (AGR=CG,z=2.12; RFG=CG, z=3.37) , —=3
SFEEMFIEITN G & HAEET O LIEETAH (CGANO,z2=4.65) ; FAEAEL AL THKITR
e M H G, SHRIE G MBS S (RTDCIE, 2=2.76) ; i, FA & GAIEFT
BIEE AR A T e94ES (CFG=EP, z=231) , #i### )T (EP=ATR, z=2.94) ;
2, WHFARET GAL L XRAZEY A H 78 5% 0 18 3 & it (UGI=RFG, z = 3.24)
ILG $EAT AAE KAFIE. 0B ILG PER 5 4 6913 A HRAL 2 5] 17 A %Al 1487 %,
FAERNHEIANERALFY (LA 1) , £, FALAERPTERITE G BRELEE
%, #HATRRAHIZM (ATR-RT,z=2.04) , —HETH6 LEFEEESFRE LT H MY
F 3 F R R FE R E (NO=SAL z=2.52) .
AANEBAT AR R E o AR GIL A= ILG EBF A F T AR TIEX, TUMKE LT R
Bl.&: (1) AL ILG 3248, GIL 1R E A L FGaiTh A3, AN & 5 =it hdA, (2)
GIL 1B LA £ % o913 B IR IRE I8 | bbAT ARG 20 78 )T A B 5k R AR AZ B9, L3812 42 9] GAI
BlAR, FF e GAL 89 B R RIRBP I B M. (3) SRMAIT A IR T AR AdM X%
M), Blde, FA ARG GAl R RE, 2R B TetEsei® (CFG=EP) .
3.2 GAI x4 5 7 & F 5% %
IREAEA R R, GIL ¥4 (M=85.61, SD=8.80) # 8 4htk & /i & 2 F 4T ILG 24
(M=79.30, SD=12.59) (=2.401, p=0.019) . Bfkm =, GIL R T EMRLEEFS T
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F 2% (M=51.58 vs. 47.80, =2.415, p=0.019) , @At rEAe £ 4 B B3E EH (B0
=1.85, p=0.068; EMPE: =0.922, p=0.360) , {2kt B & £ FKF,
3.3 hFLIER GAI 698 A=
BT AR K ¢ #0507, GIL #2485 £ 3t GAI 89 8R4 G M B ZF R (.=-2.177, p=0.036) ,
KERIE RS S A (=2.57, p=0.014) . K, BiHRAE (p=0240) . FRHES
(p=0.256) A &K (p=0.124) =ALEEAREIFZTL, RAFE 2T GAI 6934E 24T
M, A2 AT R R AR R 5 R 44k A S,

4. HRLERR T

A 5B L b A GAL FHBh 6952 3] A=/ GAl i Bh 6952 3], F KA1 E T AAr R B 6952 5] 5 XAt
NFE AR EHBIRAEFIITAH . RAARIH R, FAKRRALE R SRR T,
RIBFRLER, FHUATLER: $—, GIL HRFAEALE DI Fha X0ITHED, %
RFEFIIBMMEER, F =, GAL e BTt FAZ ARG F I LN, =, GIL 3%
Gt A3t GAL 09 ABRMA K, EEKERE, Bedh Akr @A EEEH R, GAl AN
FHIBF AN KRN, TR 5] 0 F A AR SAHRAE T EME A GAL, #& )
FAMALERE S . I, HIFTTET =B L ERRERME RN Ak, TEkE,
HIF A By ALY 77 X GAI T AR E4H, @3 k5 A TS E T AEMBRES K.
Hr, HHEIE, 52 LHIFEEEFARHSF ] BAx, FFHAES5milm B TREME )
TR, MEFAERBGBFHHRTIRESF. KRG, REBIFE, RELAFRT, BEAFLE
AL e B a9 pL R B H 58 7, 8 A ARAR A F B89 TP

BE LK
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