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Abstract

Against the backdrop of the digitalization of education, high school geography teaching naturally
aligns with technologies like GIS, remote sensing, and virtual simulations due to the subject’s char-
acteristics. However, geography teachers face multiple real-world barriers in developing their dig-
ital teaching skills. This study focused on 57 geography teachers from four high schools in Han-
zhong, Shaanxi Province, using a combination of questionnaires and semi-structured interviews to
systematically examine teachers’ understanding of digital teaching concepts, skill levels, resource
conditions, and training support. The study found that teachers tend to prioritize technology
demonstrations over integrating them with teaching; they have weak skills in GIS operation and
digital resource development; they face both a shortage of teaching time and quality resources; and
existing training content and formats fail to meet their actual needs. The study aims to explore the
challenges high school geography teachers in central and western China face in developing digital
teaching capabilities and to propose possible solutions. As the study progresses, it further quanti-
fies the challenges and prioritizes different needs. Based on the TPACK framework, the study offers
systematic improvement suggestions in four areas: reconstructing teaching concepts, developing
skills in stages, building supportive environments, and enhancing incentive mechanisms, hoping to
provide a reference for the professional development of similar teachers in central and western
China.
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SR, BB FT 2 4R b T R0 ikt DX B v 0o 248, ol mo 0 X 325 368 vy v ) ST AR A A2 o
FHPE I X R AR A B R, FAEGERFFT M R XAERGHEER, REERE
PR BT i T . RO NS R R A 2, (R e E B TR B S TR R PR 0 TR AR
o AWFFLADCRTE 4 o 260, S A R b X v v B O ) s s B, 18 TPACK AE
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2. Hseigit
2.1. BEMR

A TR I BTG A DT 4 Fro B R IHERT R, WA Fonia s 58 E A Z k. LRI
W4 60 13, [FISCEZURE 57 4, ARRIKREN 95%. S HHURMEARGEEWT: B 32 A (56.14%),
Ltk 25 N(43.86%); it 5 AR 8 A(14.04%), 6~15 4F 24 N\(42.11%), 16 FFLA L 25 A\ (43.86%): &
FonyuE R HUN 51 N (89.47%), M= F#HUT 6 A (10.53%).

U, FEART A BoRIEE h U & S, XS5 R B TR T 2 5
SRS AKA 5, AR R AT S PR 45 10 E ) 0l v R AT TR R AR . S SORE AT R R TE RS
5530 AR O ) 22 St — 0 i

22. fARAZESIR

AHE R 105 B 5 G VTR A B 7. BT RS TN BB 0 N BT A
BE: B Mo MBS B IR S ST &) =0 T BRI SRR A RO &) 2B
VU NI R R (12 8, RV 5 HPsr, 1= BeAFTE, 5= B LR RIHE(ZIE).

W E R 2% T OF BUTE T e A A S FL, 48 3 A B SRt Kt AT
PR Vo J 1 o B X B . R AR Cronbach’s o RECH 0.86, 4L 1) Cronbach’s a ZE/T 0.78
% 0.89 20, RPABREGEGHINE—BHEGEE . REERTFOITIRIT 4 MAFEEE SRR MR
HHae. WIRSHE. 53R, BT EMREREN 72.4%, S5ME R I,

RGN VIRTTIH, AR ANS S &R ZUT eI 12 ZZUTEHTIRAVIRORTERE 9 N il
B3N, BEAVIIRIS L) 30~45 7380, Uik N2 BISeBU AL I SEBR RS . INHMES JR SR IETF. ViR=
B ISR 5 R 3 R B AT P S 43 #T
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PEGETFOHSIREA ¢ A06. BAP R T 20T, Pearson A M) B R B K H R0 Mk HEAT 9w 5 14
2K, Db TR AR AL R L.
3. S HIERITH FUEFRNEZRAOISCEE
3.1. RIREESEMNEE

AR RN, RE 84.21%MBUM X B A A RS, HEMSZMIFAEHEmE, RH
KIUN “EHARBER. BHEEFEME” W . ERFOBEENEANHZ ST, 84.21%M 20Tk HH +
WEREE SN, 78.95% M HUTN F T HRHE S8R, 10 T 423224 T B4R 7835 30 1 EL AN 26.32% (I
1) IXFALZHATE I AT AR E A OB T, 1 ARES A E AR A S A

Table 1. Distribution of digital teaching application scenarios for high school geography teachers

1. SRR RFURFENRIARO 6

ML 3% ¥ Bt
WEAETE A 48 84.21%
HIRPHE 5 R 45 78.95%
WRE LRSS 21 36.84%
PR ARG 15 26.32%
WERRSE 3 12 21.05%

MR TR R EREAAAE . 32 2 IR, 31.58% MM 2 IR BB A 2 b FH 407
WTFBG 21.05% 1 B0 AR 7 A 0 3 BB PR T4 PPT S AL, 3 15 W3 73 380 B0y AL e 1
BRI AR 5B RIBARH MR, ROR Al A e TS R AR R R AR

Table 2. The frequency and methods of digital teaching for high school geography teachers
2. SR HIERUARFUREEANESHFR

A R /77 2 ¥ Btk
A 27 47.37%

AN o> FFUR/ A A ) A 18 31.58%
FE R PPT/ALN 12 21.05%

TERBORIEZ LTI, 4 3 BoR, FERBORIEZETTI, 42.10%HB0M %lk GIS B4 Fir 1 fifH
IEHIBESIANE, 10.53% UM MARNT it GIS #eft. i G Hs K aehs ZHLEUN B AP HIARIRERE, Ui
PO — PR T I AR SR W . A DB N B PR BRI P, R
FUME SR, DIREERE L, ATIBr Bkl it 122 S48 51, AU e O 22 25 R kot 2ERE e
MR L B BOME AT RIF R ERAR I R 5 22, 78 R B BRAERIRSA BI B B MR 2 5 [ F 4
BRI ARVTEITETIR PR “GIS B2 o3, PP iRE s, Sl airest 7oK
BN E], RARBEERTEN . 7 XMEEFEESARIA RS, R BRI R R RS .
Table 3. High school geography teachers’ understanding of GIS and emerging technologies
7 3. BRI GIS RILEARR T Ri2E

TR ¢ Bt
EIBHIF RS THF 3 5.26%
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Bk
BT ALK 2EH 24 42.10%
W 50 3o (F A ¥ s A 12 21.05%
MR i 6 10.53%
AT FRFEREAE & 12 21.05%

3.2. AASHEEEERELE

FOM RS BRI R BAA T . 7E “REM A IE R ANV S T8 Zm ey
i, ZEARGELER 89.47%, TEN GIS BAFBRIFZE 5.26% (KR 3 N), RERHER KA (U1 Google Earth) &
TRE THA LB 0. X —3 AR, #UM%t PPT 255 H T H B BOAAE, Hifix &G &
HART AR, sOWERCNEE.

TE GRS B IN T T 94.74% HIZUT AR 221 G — R IR VSR X 26.32% UM RERS 15 IR % .
BRI A 50RO S— SR A B AR R, i SE T RIRENNER &S EZAF, B
AR M SR AFAE BT o B0, DO R DUT R, RIS RE S AEFEEN 2 T HhEEM, H
G—BIREPAC AR Z, MBI NS = 8 F KRS, SRS RS AIESR I ER A L.
Gh, AU 26.32% KU 2 1E BOR G S 4142 A4S Bh ey T B P RIR A, 8- i Wk 7 R 3 1
A FEAE AT S TR, #HLL “BUNER. FAENE” HE.

SNE— 5 4 bt 5 BT A B RE T BN TR, ASEI A BT FR 08 4 S = 2H(5 AF AR L 6~15 4R
16 UL b)), HEHAE “GIS B EERe )17 5 “Her It ke /17 WAYEE ERI A E 5. BEE
TEMTEEREIR, ZHEINTE GIS #1ERE ) FAATE R 2 R (F=4.32,p<0.05), 6~15 FHW A&
(M =2.58, SD=0.92), 16 4E LA - H# 150 FfR(M = 1.92, SD = 0.81). fERVEIF LA S0, =4H2%
FARBRN G B2 KT(F = 1.87, p > 0.05). X HriE— B RoR, FUMEEEEHH T LAY GIS
BERE ) AP IEMSR(r =041, p < 0.01), KM FMRME, #IERE 6T,

33. HESHEE@MNEE

HAFRIE M, BEAF AN 2 B 5 15 0 A IR (M = 2.84), {H 84.21% UM AL SR 75 3R s 4
EREPF RS Y ZIETI(W R 4). MBRERGU SR SBINTFRZIESRBIAPETE, ANREET
WREESOCAN LI G — D120 . B A VTHONIR K, A2 AR B % mT USSR AR PFRE TR, BERS
AR S A I AR bR E , [RIAE BT 8 PP A SR R S R R P SRS . W] — BT GIS K=
NE BRGNS L BT ECAIE S, e R IR E ) ) I B, AT
WAt 22 A MR B, I IE UR A B N AR LT g W, (ER AT OT SR A (R K, LA
M NS, WA ERERIRS T G KEECER 6] A BINEE, S N ERN, T2 kA
NHEARE SRR, B SHE BRI IRM =2.89). MNER WA S H A RA MG
(M =2.68)iX KN 1L [ 75 iy N H JAPFIET , A AC R Rk E o8 E RN SEEATIT 70, AT 3
KPR AR W B RIS AT RS S SSAE AR IR B AL B B it o by AT W% i Al g 8
WL AL 22, T A2 30 P 2 % 5 1t B PR IR 7 0 T SR Z RN IR o B B T LU I — B
BRAARZER, AE DUR BB 2 MR A B . 2 KR BN A AR miReE, X —BUSOROUA 5w B AR
BRI — RGP -

“ SR D AH SR S P LA A5 (M = 3.37, SD = 0.91). {EMATBURFM A R, HT
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A B FH 5 R AR AN S M A VP S 5 BRFRE -, 20k Z 0 A T BN B 0 30 77
“ERZAP. RAHSEMEENIFHA TR 1575 3.32 (SD = 0.84),  “H = BAEE 1 & i ks
YIFE'F” 154> 3.26 (SD = 0.88).

Table 4. Digital teaching dilemma scale for high school geography teachers (N = 57)
% 4. SFHIBEHTHFUHFERIRERN =57)

PN SRR BE P
AT E, B 7R AR 3.42 0.87
AR B A L PRl 5 VA AL 3.37 0.91
RZMF. RGBS BT ERNBF B TR 3.32 0.84
= A B0 = PR R IR 3.26 0.88
TR B0t AS R BTR JE 2.84 0.96
H &5 BH AR AR 2.89 0.85
ANE R UGB 50 W AH s 2.68 0.79

AR, “HEREA CBVEE " 150X ERM =2.84), 18 84.21%KIFUME17E 3 Fr i R
¥R R RE” BN BRI X7 G TR TR T R R He—, B R BT R
(B AR IG AN R B ITENE . MEATRE), BRI GRARIGBOK T 2O i 4 s sk, H—,
CHGERRLE” VERNAMBIAN, BT AN E GEEERITRE SR EM = 2.89) 8k @A BE 1R EHM = 2.68),
RGN TFRIE.

34. BIINSZHERNEE

WA RN, BAA BB A E AR E 5). ERFNNE T, FUMEHFHERKITCN “I8
BT R IIRE . PPN SR (84.21%) . “GIS SZEEN 7 (78.95%) F1 “ #2511 2= 1] 1
Br” (73.68%), TELA R Z M E - FES JH%, BUMNT 52 5 BER A5 7T B R oE i, R B2 B kg
E .

Table 5. Training needs and recognition of high school geography teachers

%5 ShEBRITENERSINATE

BIIARIER wEAL Bk
WA TR

MR O BRI TR 5T R 48 84.21%

GIS SR 45 78.95%

HE BT R IF T 42 73.68%

G i NN 18 31.58%
W]

TR B S TAE D 18 31.58%

AT TR TR 15 26.32%

RGBT 9 15.79%

2 b SRR 0 0.00%
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RN T, AL 15.79%FIZUT N AT RG RIS PHEE, B2 Nl RSO 25T i seis
TAED;” (31.58%) 1 “ Il T2UT/RIEH” (26.32%), {HIERFILE SR i R fith . EAFEE
g, “Z LB EEIRIE” T NEEO0%), RPBUTEGATH L5, AL T, maEws)
MG SKARERFE .

TERE B SR TT TR, 63.16% 1 UM A EE 41 A% 9 B0 P A2 T TR, SO 2 i« BT gk s)”
M TAERS RN . 2 30AR B 0 A DA S T2 . R S b HE, By
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4. SPHERITHFUBFEENEZRIOEHEE
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WESGRER, #0BRASEZHE N, (BN HERAZEHREERER NS, LR EREET
HSMATIMN “BARTE” B “#%EM” A, TPACK HESLIEH, B B A 75 BT [H i
HAAFARAITK) ZUEF RPN HIR(CK), ¥ =2 5185 TPACK. T80 St
AREEHFHEESASMIRER, AR ERBRZ TPACK =ANEEE 2 8 EI R ——H AR AR R S %
SN A RO BCE IR AR T A PR

BTl @UCEE BT EROES T, 91 S BUTAREC A B A% O AE TR ik 2 A th
D RFRIIRIE, Rl &2 i B 5 256 M AERE T 3T o OB AU 10 280 il g O\ b B3 B0 B 1)
SR, B 2 /DT e Uk BBl Se i T R B ER TR BT, BP0l “ HEOR . BRI I
itk

4.2. BN EE: R “ER” BKER

HUMBUTAC A RE I IIR T 75 B0 IR HERE L 78 Pt o | UCE ST “ IR K - IR - G%7 5147
=Pt

SRkt R 2 T P A PRI BN, T Rl TS SR B I AR . LT B ) S 2kt GIS Bk
PHERIERTII, BAETHBRBORBAR @O EA AR RE

IRPE R 2 AU T S22 01 00 AR Ys, 45 S 3#Ulie F 80y TR vk s, i ey, <
1o AR A 55 IR TU AT 3o B VI P 2 5 0 32 1) 2 B i HE B0 R A 5 3 D7) ) B2 5T ¢ (84.21%)
5 GIS S1#(78.95%) K, AR R MM 2 SEEAE A, DIDUR AR ZR I A S ORI VR A% O 3R 58 B
TP — X B T7 RATHE o TARYI S — By BUa HERE R se 48 25 50, RFETTUR M BE TR 3 N 2R w b 34 1 )
BRI EE AR, IS EUN R BT, R E IR, A o S A R R A
BERtRAE, VR AT IR R A RO B . 5 B B ) O BT, TS A P A
PE & Th B 5 BRI BT O B AR R, SRR IR IR TR S ok, A T 5] AR A B R R
X L5 2R W R SRCAL SR o A 2 5, LR BER AR 7 7 Z RIS IR AR . 3 =P BOR IR
SEHEAR T AT, SRR HEE R B SCt AR vh R AEAE WA L, AR RS R AR N (] T, AR TR S
FREEBLE, At 2 BB RM WA IR S Al 8 PUPYBO™ T VR e A T %, Ak
HUOER A LI 2O, REAR SR, IRE VRO B e B AR DA R R R AR I g AT 2 R
oA uiit, AREUMEST AR LRGN S BRAE b, SEEOR KR, 2B} 2 R TR B R IR B A
B

X BT T WU LT T BT, SURHRR AL HiBh#:. KEGR . 85 B0 E ST se
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AR ST S RE R SR T (FURE 89.47%. THAF 84.21%. SLH: TAEY) 31.58%), @Al T
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Ho—, 2RI A FBLSE AT 7 RV SR A A R SO . IR a2 7 R B S A RT DA RIS et
BB SRIR S, BRI MR SO F A RV Iz 7. W TR WA IRMEE by, Ak
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U] AR FEIFIR A 58 O A8 70 R B Bt B 2 76 A R AR B, SRR DS, Ef R RL Ll
BAFVERT . [FII HES) O T B B2 TR A L B AOR L,  BUMURATRE AL B e BE i T2 . BB IR
BETRT S W, REZ A EI R A B B, R RSB UAEBE TR B AT 5, DA R ARER
BB BOS R MERE I B R . B T DL R BOM R B G G B E T, SRR AR B R P SRR
BAE, EHTH A R I, DUIRISAS B BRI TUE SR AME ISR AR IO AS 2

R, XEURE NIRRT RIS T 6, SUhEUh EAAR R RG], BT
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H=, @KRAETEA, SEABE 1 RN TR RS, 8 B PME AR RO
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4.4. HLHIBIHT: STEHMESITMHREE

WHEER TR,  “SRZEBIIEU LS /228 RINBE(M = 3.37), 57.89%FH i 82 2 S L il -
VR B A BT 5 S BN A ZUR BB, BEAME T 10%. BEOL T TGS R BUTIT R 2L
THHEARG], WL ERGI S FAH 25 -

RIS, FArmAL. WU S 2R o RIS, SR SN T SGHAT 2 IRBERLR S, (Bl SBUTX +F
BARFIITE R GG IR TEER(26.32% i KT e AT P IRIE B, TR “onie - WUEE - S8 - etk ”
R AEDEE .

5. Z5itE5RE

BTG T DT 4 frehf 57 4 BT R B, 878 1w BN O R R R
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RIZ IR, O ER b G St D B O B A B N R it 7 i TR
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HERERKI TR, 75 EEH0M R B BIRB . AR BE S 5 DO T 1 SRS 5 U Rl K ). RIS R
By HeA R ARTI e, 00 HhER S 2 I A% GEARAS B S n] RIS SE A I A R . R T
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BamAEH ), me v I da 20 22 AR ) 22 I RBCR BB O R TR A R .
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