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Abstract

Under the strategic framework of Education Informatization 2.0, the deep integration of digital tools with science education has
become pivotal in overcoming pedagogical challenges. Grounded in county-level primary school practices and supported by nine
digital experimental systems, this study focuses on the core objective of “digital empowerment and integrated teaching-assessment”
to establish a four-dimensional research framework encompassing “resource development, classroom implementation, post-class
extension, and visualized evaluation.” By creating school-specific experimental resource packages, innovating classroom teaching
models, expanding post-class inquiry spaces, and developing formative assessment systems, the research addresses pain points
in traditional science experiments such as “non-intuitive phenomena, imprecise data, and subjective evaluations.” The findings
demonstrate that digital empowerment not only enhances students’ scientific inquiry skills and data literacy but also drives teacher
professional growth and instructional transformation. This approach fosters a new science education ecosystem characterized by
dual-track classroom-post-class engagement and collaborative home-school-community education, providing replicable and scalable
practical solutions for improving primary school science teaching quality and efficiency.

Keywords
digital empowerment; primary school science; innovative experiments; integration of teaching and assessment; practical approaches

HFUWeE/NERF I F LRI E R BRI S R R
HIER D R

LR B T IE IR T IR A, FRE - LR i 262222

2. IR B TR s, RE - 7R EEYT 262222

m =

BHFAZEA20KBTFT, HFNLT LA FHFT RS RA TR FMIN A4, AR REBDF LR, A
OB FAEIS LA A F 4%, B “HFUME, HFF—R BSOS B, ME “TREZ—REYEER—REIBRE—TIWL
N WE—RHRAER, @A FEARAMNER T RO, CHREHPEX, BRRERAGR, HEIERIFNKREZ,
IR GATF R “PLER AN, FIEREE, M IR FRE FREAW, HFHRAERCEIRI F AR FHE R
HEHBER, BRIEFHTE LR KR FRXEN, BR BEHRET WHIKF ., “T—R—4" R HFANFHF
HEHAES, AVFHFHFPRAGIIETAH, THESOEERTE,

ES 5|
PR ; DFATE,; BIRE; HFIE—R; FERER

Hr i s B Pt A/
THRARHE

Elbr b, BREER O “BHRIEIRI” “REshE”
LR A, EE NGSS SR E T EIEA FERE
MARZLRTR, EEEERCE S TREE SRR
Eo ENIR BREMFMHIE S OFFRIRE, (HEH
NPT R RN TR, sk S
RAKES; e RRRTIRE, “RE—E—E” B
IPUHIER s TFUMARTILUES S RMETEN A, TR,

15|57 s Rk bR IR

1.1 HARES

RS2 ge R/ N R R R OB R, R, |
NUERRE BRI AR BRI B T . B8Rl
TAAEELRIR: oW, PusE K R S eI, SRR
ST TIDFSBIRER, PN ME LY R ifi 2
WMIERIFEES . S (B E ML 2.0 f7ahA1) futEdt,

[fEEEMT] BRR (1973-) , B, PEWFRADA, K
B, P20, MBITENRZSHENR.

LG T, AR R A AR R &
Beilh, PRERETUMEE ARG C R sk R, BA

17



HEARSCH - £03% - F 025 - 2026 £ 02 A

BRI RE SEANME
1.2 RS E

LIRS Tes AR b TR (fBR8s . BuEX
S | ELTEIRES ) AR, MRl e et e,
SIS BLG nTAAL . BUEREEE. ST RE L.
FEN I IREDII L, e 5 AR e I
oo AHFFURHERGT 9 Eiles /1. . A, 6. B, #E.
AU R A SIS B T T TR 3 S

2. GBSl FEESESBa B I, @ T TR AL
ST AL . NSRRI RO . FRikE . 2R
VRSB TEA, ARERE R s st . A MG
TER . RN

3. BEETE— R AT KSR ERE . AR SR .
DRSO R FIR Oy AT RIS, S b TRR
SRR, R A RN, S EER B CE
TR BTN,
1.3 AEME

L2EAROME: REREENE AL AL F

CERIIE”

HEEHBEHUSARNSBEINE

23WRAE

L SCRRRIFGEIE : BB PN SN AL S B AR 26 STk
Sk, EEISE.

2 ATEIFSNE: i U RI—TE— g — R R B8R,
ACETREL, #er SRk A,

3. REIRFFE: BB (R E) CREME
S ) SRR, RIS

4 VBRI B FRE. DIk, TR ARSI Al
JRHIRE A 53R

5. Sl mskE: PN R REE . RBIS R,

18

SRR , RSB R o IR R R 15
WA, SRR R Ol T
VERUREITNTT I, AR EEATN IR E %

2. R FANME : BERES St s, RN S
il TFRRACRIR SRR, M (RE0THR AR R A TH:
SEARRISEARTIDIR, Bk A4 B SRS, (R R —R—
it HEE A
2 igit
2.1 HARITHK

AW/ 3-6 SERRL L HE AR, T
ERONR . BB R R AR R SNE IR, BT
BEAAUEIRIR S oG, . HeA TR AT
A IR RSN S50
2.2 ARHIELZS

PR RS — I SR — IR IR R —
LR AT PUgE—EZE (R ), DL
M TR, BE ST 2k, Sk
SRS B RS

B
i
Er

AT LR
R

TR IAIR,
2.4 FzItR
WFT A 2025 45 12 B—2027 4£ 5 B, PO
L PR R 2025.12-2026.1 ) ZHEEFIBA JEBFTR K
e S -,
2. AR EE (2026.2-2026.11) + FF
B ss . TRRIEInR . MR R
3. BB BY (2026.12-2027.2) « EHESHT. 1EIT
TG, SEEHARES.
4. i SERRRR B ( 2027.3-2027.5 ): T 4R T L HET R FH

LR, S



HEHARSCIH - £03% - % 024 - 2026 £ 02 A

CERVE S

3 HF LM RE/ NE R F U FT LAY LB BRI
31 RAUBFUIRRFEEHLR: BEHLFEM
%i¥

PTR80S G R | 5 SR ARG [E
TR “BRIN + ROV SRR BRI AR

L IRNBEE ST A B E iRl 2 vh 20 X
OSEEG TR, it o seds + U /hR” HORG
T35 DL CRERE) AP, B siniRiNIR s RE),
MELLE & X EE U IMIRSD, Bl 75 B a2k
PR Ay PTILRIEIE, Fs e B8 (IRIE ) S5 IR )
FHRE S R B XM SRS RSN, 8
KGN BRI, BRI TR EALE, S
KA T BB S

2. “ROR +ESHT BEFL: Mg gahfEdms
RO CBEEsE ., BIHRE, BdEm:) 53 ERIRE
SSH (2G| S BEPER. ICRERMS) |, FEIREORE A
[ AnfEREHRIERIRR A “9r2iR + B R B,
ESFRITRI Ml 515, FWIRERERIUZ L.

3. HEALENL IR (RTINS SR, %
A CIEFSEPHERESRE” &8, S Imo iR,
TERREI AR IRAR, PIRTIR GRS SR,
3.2 REHFEXEIH: RUHFURRLE

RN RS A, TR DR, S
B ARRRSS T RAEL RRE B FR.

L “RBI—HnE” B SR TSR . e
N R e S R — RS — (L T AR IE—
BHEER” o £ “TIUREGEFE)” Karh, FAd%iE
ARSI N” e, dhiiEE
NIUIRRSZIF o RS LSRR,
s B A I B B AR A 28 S Sk Y
hify, BshApEdEG LR, EMEIE I ERIEE,
SRR ES SRR s

2. BRI B A TR RS . AU
P TR R EHIR LSS, LE2AEN RN SERk 2 22
HiRE, SdERESST. £ REMESRE" i,
T RS R SRR | 25 . k=P R AL,
30 FoANRIRT A= plilid AR (i, A Am it EbihZent 2,
PRsdSH “ERSREILT R, SEHRILTET e, K
WEERTHATURCR,, R REUERaE T
3.3 REHREZIT: EMBFERRIGE

Mol “RE + PRE" DRTTER R, hRERE I
iz 5t

1 S RE/ NS B RATAL App (23 DU JEEET)
oS Eikas (IR ) ATA]semiiavhnRsnts, an “94k

FERLFHNAR" IO R AR o
el AR S TR IR, SAEIDR IR SR,
FOMELREREATT, SCISRE A RIART R R

2. BRI BlE S RSl AR . BRIE AR
SURE, THRIKAEINEHIEDE o R BRI
KRR S, AERAERGR ST RS A K
FUEMTER" 55, 7ESCRRhESeRETT, $2THaIHTRE
34 “HFF—F” AIMKITEMGER: SHMBEEFA

MIRELAFEIFONMAR R, HEBITPOT M “ B R (A “ B AR
Lzt

(ISUREECI R S PRI e Sy S Aot o (Fa= I 1
EEE. MraE REBIDRE, 2mERRTTRE.

2. P TR (RITEET NSRS TR, K
SERCHRVERIVOME . BUEREEHERAM: . DTSR L
KR BALTENR, GHEREAEFIRARENS, A MR e
FERLRIE.

3. RARFERTEOY: BSIMRA ORI RIS
PRI ER SRR LR, BINERRE, AT,
IR RA B R ERE.

4 RS 57
41 Z4EM: NEEFBERFA

B S5 CETE, AR R O R
B BURNEESOVTRE DA, SLEUET R, LR HE
SEAETE SISV AR “HdEMRTERET RS IRIR
GIHFME” FHIEIR LD BE ST, SFAEREART
SR FRSTEE, 90% DL B ROR CEETAEER”
FBIHR RS BB S IG TN 3 15, IHES IR G2
DR ISR E RS TR
A2 HUHEE: BAEENFERIK

TR ATt S0 iERe D BE R, AR 5-8
MERAOIRE AR, TR (BB sR I s 2261
8 o IRAN RS 122 FieX, WoEEmRIL LT
Ko BT LEOR M “WeshilE” #im “=Ez5)
B, BERSIRIEAC: B RIS E ARG, PR T RoARN
TG, (@it T3 2R em AR,
A3 HFRBESENXE®: FRATHT KR

SERY CNFEREEEAC S A LI TR (BT ),
i 20 MEOEIE S 10 MEEIRREIE, 2Rt
TEAR TR o PP URENECTAURE T TR,
PSR EEIL R e, BT 2

SRRy, IR R, RS e
F [2113] R
5 Bl#TZ &b

L ikl i RE + RE” s, &
R “FH——it” WRNPRARE T, T TRR

19



HEHARSCIH - £03% - % 024 - 2026 £ 02 A

DT, S T RS HO R .

23500 ke M e, FTi0R
A “ERIEIT . SORIRA)” B, SRIELI SR AR OB
PR, BRI R

3ATMOIET: MR “HeEiT—R AT,
WG RO B N AT R, . ARBERR SRR, 528l
2 S BE RS HET

4 SLRROIET: LR ESUNESEEE, FRRIRITE, Bk
FRR A IR (0 53, R TR & “FREF
FRE” (IS, BARESRIHET A,
6k ERE
6.1 TR PkEL

L B T B S S S ROl Tl gt P ol
M Amss s SRie ), TRt & 755, Wi
HE I Y REBD T

2 AFM A AR SR PRAEEE IR Al
PR R F RO RIS, iR TR,
PR AL

3. ERERIUCIMRIORS 3R TSRk TR
MR, BLecR ERRE R TR, LA ENUES G R
JEF,
6.2 KKEZE

CERIBEMAL: SRR R, R
MBS R, SR RRIRESEM 55K

2. HEVE R BTSRRI B 2 B N
FERSRAENUE, RS e B

3. BARRERS : HRATEE., KEIESRAEA

20

VEAVIGS: . RSHETEN TR ROR T, HERTRRE ST SRL . A
PRI T R 1,
7 it

KRB T AR E ., QIR He i
RIREERA . EERTIITFNR R, RR TR
RE/NERIE QIR LI A Bk %, SEBRERIA, ek TR
M RERR S LI IR 2, IEREECR LRI
B, $EIEINEAREST, R “H——Ht” IAE AR
FHEHES IR A B N SIS H e R
1. G REROE TRIE RIRYSER T 58, MRl Rl
FOEIRIUEN . ORI T Bin R EEE X Rk,
TR SRR S, A ULk 2,
LA R IR RO N R 20 T A FRAYIR RN T
5%

[1] HE. ZEEEM20TEIRI[Z]. it (2018) 65, 2018.

2] FRERAEMREN. XESEBFERP - Bl (3-6F90)
[M]. B LLRZE I, 2022

[3] National Research Council (NRC), National Science Teachers
Association (NSTA), American Association for the Advancement
of Science (AAAS), et al. Next Generation Science Standards
(NGSS)[S]. Washington D.C.: The National Academies Press,
2013.

(4] FIEEEREE. T4 085 T, TahFesdde i E ae )
b A BRI R FI[EB/OL]. (2025-04-04). https://www.
zhijiaozixun.com/show-21-448.html.

[5] PN, SRR Cir—RBlE#E k) (NGSS) B et
F2E E A A SRR SR E T [EB/OL]. (2022-12-23). https://www.
sohu.com/a/620456249 121626785.



