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A Map-Based Online Learning Services Mode and Its Application
Effect Evaluation
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Abstract: Objectives: Current online learning platforms predominantly rely on tabular or hierarchical lists
to organize and present learning resources. This conventional approach is associated with several challenges,
including low course completion rates, insufficient learner engagement, diminished motivation and satisfac-
tion. These limitations highlight a critical gap in how online learning environments support cognitive pro-
cessing, exploratory behavior, and sustained interest. As an effective tool for information presentation,
maps offer functions such as spatial organization, positioning, and navigation, which can be leveraged to
enhance online learning. We aim to apply map—based interfaces to online learning by constructing a support
service mode centered on three aspects: Resource organization, learning interaction, and personalized sup-
port. Specifically, the mode employs hierarchical map visualization to structure and manage learning re-
sources, utilizes map browsing and interaction (e.g., zooming, panning, layer control) to facilitate explorato-
ry learning, and integrates location—based services, such as positioning, path planning, and resource recom-
mendation to deliver personalized learning support. The goal is to provide a more intuitive, engaging, and
efficient online learning experience. Methods: A map-based online learning service mode was developed,
incorporating a generalized map visualization mechanism to organize learning resources. Subject knowledge
maps were created using map elements to represent multi-level knowledge points, with the finest—grained

layers used to associate and manage relevant learning resources. Interactive map operations (e.g., positioning,
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zooming, layer control) were designed to support exploratory learning, while location—based services
enabled learner positioning, learning path planning, and resource recommendations. To evaluate the mode,
a map—based online learning system was implemented and conducted a pilot study in a university data struc-
ture course. A mixed—methods approach combining questionnaires and learning log analysis was used to as-
sess differences in learner satisfaction, engagement, deep learning, and academic performance. Results:
The findings show that the proposed mode significantly increased both the viewing duration of learners and the
utilization rate of learning resources. Learners also demonstrated notably higher satisfaction, engagement,
and motivation for deep learning. Furthermore, the mode effectively facilitated deeper knowledge processing
without increasing cognitive load. Conclusions: The proposed mode offers an innovative map—based ap-
proach for organizing educational resources, effectively enhances online learning engagement and outcomes
and extends the application of geographic information service concepts into the educational domain, thereby
broadening the scope of geographic information services technology in learning environments.

Key words: pan—map; knowledge map; online learning; application effect evaluation; geographic informa-

tion services

Hi P2 2R AT H R A0S L T AR R4 2] v
AR T RS AR si iy B 7. 36 4k
G F IR GIS SEEL T % B0 S G il % 4
Br 5 235, iz Hb B A6 {2 X 1 3 425 A SC
A B 25 B B30 R B2 GIS Bl 244k & e ) & 22
i, MU —E B AR AR AT,
e #E 2 F o e 2 B 2 SRR 2035) £ i
ORE IR S SN T A 2 s T S e (OB R
B, ERE T LA G ) My s S R
SMEZETAX ., DFERTEGENRENEL ¥
2] )57 AR S 0 i 25 BRI MR AR 2E ST
B 2 3] D R G UR R B A 4y T S e R O =
PEAERT T ARG AT AR

PAESR T E LB E MBS R, ik
5 R b B T (B I % A
M2 5 AL e AR IR 8 iR R 8 45
PRAC IR 22 20 I o A 5 sk Il H 2%
&, ey & R g A 2R S B AR AR S 2
FEAR BB R A AT R G B AR SR
BR,VAMEIEL GBI, L
M A B BB AR R T2 ST 3 B R
AL 2 T B 2 2 AR R 2 S AR
HARZEHFTIRAKR B OB .. #F5RE£H,
S RIRA AL R By R 2E S R B
2] SRR S e e I A . BRI
FEBESEIENMERITIEEHEX, EEZH
BRI A) 5 2 2 38 AT R R KA A ) B
N T R N S B B T e
AL T Bl ot 2B R E 5 S A
RO B2 2] 3 R AT @ B A T DO T2 2 il
JES RS SR, MR B RELE S A

o7 o BRI PR L H SRS J5 5 o DL SO F
R 2 2 YO R R A 2 ) S
U2 8] (4 38 BB 20— i 2 i HE TR R DA Y
o B S 5 AR SR L 55 ME LU B o
HEZRAM R iR 5 TR BIRAL S
FVCTE B SR BRAE 5 (827 >0 2 B ARl 3l AT R EL
B B 58 HAT O R B 4R ST Y SE R ART
X L[] 1 5 75| o ST A R A AU A R G
M HAE S BN B A W (5 1 )
MELATE 53 A AT o
b BT 25 B i S fd A P DN — b s ] 3R 3k T
He 578 Oy NI R4 38 5 TR 20 D0 B 5 T 5 Y
=T R iz E RS T 2R
YA AR L 00 B8 A mT L AL R AE ™ b ] 2 0t
FRRSBEARSHENREMS T UEEET
TEUR B A A R RS, 3 Tl A 0 B b ) 5
HOHE B AR R A GO R S T AR A TR
(9 % JR e A o Ml T AR AE B0R HR B B AR AT
SIS 3 A5 (1) AT A4 20 15 ) bR,
WL REA RRAE IR E &R AL ARA R A A
TE 12 50 4548, 3 B 27 2] 3 PR o B OCHR B2 o
RO K M S A B AE T IR SS h, aT L
LWL A T R S MR E] B9 56 & O T R
JLAE TPt L ZUIE SR A9 25 2] BE IR, DT A B 2 )
M HE AL H AR R OT 5 (2) 1] A BT 2
i, 22 H A IR RE SR ) B s 2 5 i IS
o] R R ()AL T SRR AL B RS A
ML 27 o B AR MR SR AL T AT AR L AR, B A
FT 2 AL T M P A 5 — BR 1 B9 20 S2 BT 1 R A
FGEAR ST IR 55 14 A 58 PR AR A TR 21 58
Bk S A AT IR RS A — A B



5551 BH 1 it A5 i P A7 2 2 2T IR 55 A8 X R CHE 1o 280 57

i R4 ) A A A R R SRR ke 2 0
IR R UK B S8 B SRR R

Bt F b 3 Ta) AL, AR SCAR R s — Fof LR
P A LA B S AR 55 S A0 1 3B P AR 7R
2o o ik g5 KX, B i o i 1A T R AL, S B
) BEIR Y R Ak A TR AL 414, A e 52
PL SR~ ) FH AT W KR AWFEE TS
N, F G AL T AL A0 IR 55, SR A S A
SE L AR AL 5 B R A A A A o ) S
AR SCV TR TR LI Ml A AE £ A 2] O B
A7 SEUERE T, 3 2 B A B AR B e SR R A B
iz 55 468 30k 2 o A L A B T ) BOR 1
SR A2 ) e 55 R A IR TR
PRI 5 O $2 106 e 5 S B, JF 0 GIS HiR
HHF N RER S =AM ERRER

1 WEHEEZFIRSEX

1.1 FLFIRSZHMEUEREMSRSEN

3|

b P A A 25 2T i 55 A R f ot T 2 1) 4
2175 15 A B 55 B BOR AR A A, T TR
2 np o] (BT RS, 5 A M P SR B S U o
MG A . X — B Se L e A o2 ) Hilig
AR BRSL T ) RN SIS E S 3 T
S [R] FF o0 B R PERE 2 % IR 95 4 X 2 2
B 1 1] Ak 2% 7K 92 B PN 25 19 )2 IR AL R AT, B
RN, 4 5 > Zh AL 5 i o i 15T 0 B 52
b7 et ) B S R L Bgh, S
A TR )2 A T R SRR . TERE IR B ]
PRA T3 1T, 38 A1 A G fer BEAE , BOh Tk il A
>JBF Ak I A X JBE DR B N A A BT el PR A
MY 51 K B SN E R AT I 5 e 2k P
Ha AR OGN B o A e e SR BT IR
BT 5y 51 RN A 28 ) i 15 1 20 20
i Hh A R B Jr A B 45 K Al B B, e A A AR A
T, B A BN AE S fr o AR 2k IR AR A
RE 32 2l B0 AR O B, 51 TR Z IR A AN T .
TE 05 28 15 T, 387G = U B A5 1 H I T A A
B AR R S N RS E R
SHE S E 3R W M A TR A T
LWL Y 1R A S A TR AR R R R R S
T FEERRE, A ARk E N
PR S A2 L, SE URR I B M . S
SCHE LRI R il i P Ak A 2 2 20 iR 55 A X B i
B, B R ZA A BE B B RS o N

A AT R A 1) o Tt T A A 7 2 T IR 55
AR 1R .

Hb P 27 5] DR
MY SE R

Pfid e
M

Bl

BT b PR A AR 227 ) i 55 BB U R A
Fig.1 Mode Architecture of Map—-Based Online

Learning Service

1.2 E&ZFIRSHBELEXFIES

b P A A 22 > il 55 B4R MR T AL TR
A H AR T — 1k, Ut E A H 2P
X ERIET X E L ETFBOAROITRAEL T,
H 2 27 BRI B4 3l 18] A0 25 ) SR AE 5 Tl 18] 52
AR R R L LA b o B 72 5 A AL ik AR &
fL 347 T A AL . M RAE AR ) R E#
TRERE AN 5] 2 s

| mEkEsysIzs% |

[ 1
L] 7 LT L]
MY E ¥I%H LR CH

K2 MR TELy ) R g R U Re s K
Fig.2 Main Function Module Diagram of Map—-Based

Online Learning System

1) 2 BHRT TR 3 P Al 25 18] 35 Ak A 2 A R
W SRR TEL 2 ) P 5 A U AR
L, T 27 2] B I 2~ A R PR R R A 48 T
—FRAR L B S e BRI
AT A 2 1] 38, 2 IR AR TR 2k 27 T F B Y Ak
il JE o AR SCAR 9 2 BRI A5 R 1Y M B 2 (]
P75 i, A J2= U A A R o R L ] s A R i
Tt B JEUBEAR L PE S K A% e H SR8 3R X TR R
U CIn R 25 0 ) 1 HE e 329 ) B Ak o 2 )2 iy



58 RO K ¥R (R D

2026 41 H

AT PR AR R b P[] B A N7 R T A R Y
P2 -7 11 )22 - R R TR )22 -2 2] B R IR 2 7 e 4R
2, o, Fe 20000 RE (9 2% 20 WU 2 2 I A
P2 v B e — A T — 2P A0 03y 2 A X
R TRAF 2] AR 25 AN ] 28 7 1 27 2] B¢
T, S IR UR 0 S5 Ab Ak 2 R AE it 55 000 B DG
2) b 11 52 H A A R AL AR Y 2 T
METE L = 2] 6 2 D) B ) R AT R
ML, 5 ) Hn A8 B B s H sk el 3l 81 3k
AT 2R 2] AR Y B AR R R B X R B 2
BAE T S TR R BEAR T AR .
A8 . 1 %5 (RN RH PR R 52 F AL, oKl 1 45 4 il S5f
NEEDET R EEAEACH b SRR AT L 4R
W B8 FR R ) PR (IR RN ) (# )2
Ee NG PSR X (B ¢ o S N N S .
P AT — R0 R S B IR A, B AT DT ()
2R OC AR SRR A 4R S 2 o O R TR il
A RS L 38 ok A] Ak AR A e 2
5 Jmy R OCHR , A 2 ) FAE K b i R G
DRI 13, DGR . 0 P B Y8 %% 7 sk
I P 0 19 2 58 5 A2 A0, T A 51 1
2 5 AR
3) BE T L B Y 2 2] BT R A NS M AR R AR
SE IR e ) B IR S AR ) R AR Y O
DIPE 2 S AP A OC B . A AR R ) &R
g nl A 2 BRI R AL B R AR R E AL )
(27 S IRAS o AR 2] E AR B R, DL R IX
Il B8 51 2 T 2R BB 1 2% B AR OC 19 27 ) B OF
B ) ak n] AL S TR R 2 B
2] 3 RE A8 TE TR B A 0 TRA R i S AR
b 530 B WA R 2 T i R ), 2R
A PR B R SS M RE ) AR ) M E
SN o e NG E S R & /= s 5 |
h o 2] A R I R AR 5 .
1.3 WELEZZIRSEE
1) 2R HE Y Hh Ak AR G o O SR
AL 1Y 27 2] B8 IR 2H 21055 45 3L, A 2 B i s (5]
A SRR K ERE R REIR B9 2 B RR S5 A b
o T DI =3 C AT I 7 £ N S I = W N ]
B LR PRE HH R OT R B IT 2 A] Y OGO
F RN B T 1% T e S A PR T b AR
Li(x,y)=G(Dy, Ky, Hu, Vi) (1)
A, Dy Ky Ho Vi 23 03 7R BEA 2R 8D R
6 KW R BRI L (2, y) M B P Ak

ML H A BUE R —90° <2 <7 90°,—90°
< y<C90°5G () A E A R pR B, H AR B A e S
T o e, AR B OT 22 ] Y DGR OC &R Hy
Ol it 7 TR B T B ] ) b S 67 RDFE M L o
AT Jey 5 ok, AR K, 0 5 R BV, 0 R A
DI KN, A 2 B R b R 5 SRR AR R K
JITXsF I 4 25 >0 BE R R, B3R X T B G BT AR X
HEAT BRI JE 3 0, W0 E Ry BT 7E B AL 8 MR 2% >
BEUR Ry Y B S B Dy, IF 255 Ky, 1Y 278
Vg, SIS EE R, T 75 DX 38 A T8 R R i AR K/ 5 B
S5 o R B B SR Sy PR i 8] B A T R P A X
B, s A R B R IR B L (s v )o T i
LR, REME T R 2 R R E
JRFRGRR R o B — TR X R — 4 il P T
2 AT 8 ST T e 2 T DR B TSR T B
14, 7 080 O R, DT S B 60 PR 285 4 5 2 S TR
) — M f 25 L 4L 85 45 B
)M 2] B R LRI SRS o AR 2
2] B AR T B A A AL ) S A FE AR
IR i P R R R T 2 R 2 2] B AT R A
0 2 2 20 2 A SR Y T A A R LKA
HREAE Chn Jn R 48 B2 B L2 > H br R 2] B IR
UHE A O - 55 ) e S35 0 b PR b 1E AT S A, T AR B 2
BHHUR 50 7 51 56 R BRI 2 ) B 48 . 22 ) B4y
TE R H R AR
M={M, M, ,Ms}
A={A,A, -~ As} (2)
P={P,P, - ,Ps}
o, M LA Gy 3R 2 2 3 R R R 2
2 HAR P FRIR 2 2 8 XA R 2 20 U IR A 1 O
I G ZTAT R ARSI A
2 ) R AE R R AR B 2% 2 S Y R 4R
FEFE Mg 5 > Hm A B 20 % U5 00 18 288 Y g
U PR 24 20 35 S HEAT 8 AL, I F g 2] 1R
A S W
Ls(2s,ys)= G(Ms,As, Ps) (3)
A, GO ) Ry 2 > KR AE e ST R KR, 12 oA B 1
FH W 2 20 3 FRAE G 2 5 4t 4 o) v, Ol 0t 2
2 AR LM AR AR R 2 B M5 R SRS X R AE
T W 2k LAAT 51 24 3] 2 76 3 PSP 1 A i A e 2
{5 ) # SEAPLE N L x5, ys)e
BT AT B AR O R A ) TR A
TSE N A R A — A R, A O
RS R ST, P R SR SO AR S



5551 BH 1 it A5 i P A7 2 2 2T IR 55 A8 X R CHE 1o 280 59

AR A FT SRR, 2 2T AU S o 2D R T
A IS o R JE AR ORS¢ AR R o B
PR, IO T A0 Se ¢, H o G I R 4 AR Y
ARG N O, J5 4k A5 e gk 1 . AE URTR
FUT R AT e 1 RS il | R 22 BRI
o T TR 5 R IR BT v 5 s O G &R Y
AR AMFERMEKRM LA . &5,z
Floyd % 5 f 12 5005 45 G 2F > 3 Y a0 & (|
=4 A 4R 9 RORY 1) 5 HAR BT R e
FE o, o 2] B LR — 28 N E R BR A AT &
BZNS1D3/RE 9110 g i o e e T

3) T b R] 5 08 2 b X B RS B9 2
GEURAESF B o BEOA A o 3 AT AR AL B TR AR
LRI AT R IR e R S b e Rk . W
S, H T o) P AT A sk, b P IR A D R
B, il 3 2 > 2500 2 o) LR A i e R B 5 IR UL 2
o 2D FH AR VA M BT v e 6 L R T
A8 G o DX A O % Tl S HE A 2 2 o ) B
M

HARBEE WA 0 A sz AR 35 H
bt 21 S FHAL % > 2 i BRI F (S, 1) 15 3
5 HbRoE ) #F SRR B i A o) H RS
N(S), REEAMMPIEE 23N

. .S
. S =
F(S,i)=

- (4)
S|l N
/Z(S,Y /2(@)2

A, S, R Hbr 2 H S A2 2 BRI
O 56, RN I A2 2 SRR AT 4
IR FTA i € N (S) X2 2] ¢ U5 ) 2% 85 5 1%
B, N(S) a2 FH HE o H B b2 # S
BE R RAERES b # S, T

) B Hb IR i g T 1 B T B AR ) S XA

AN ) BE RN D4R T A SR
> F(S.i)Tx

Ts‘ o= iEN(S)
TN RS,
iEN(S)
S Ty Bl T, 40913275 FBR2E 3 % S X 56
STV TR . KRR T e B )
25 ST YE TR

HOR 2% 33 % A M0 TR L B A o B8 0 X4
F 4 5 e 2 2 X /N BV 25 3 3 G
2 31 L S RSB R g R S
FER 2 5T % S 85 /2 33 W6 U8 0 28 oh I B g

(5)

H(S.,j) AR N
H(S,j)=Bo+ ps,;D(Ls,Ly) (6)

K, By R LAk 97 i X K/ AT LAAR 3 22 )
TR A2 H AR AT S ps, R HARE 2 &
St A2 T R TR X4 AL s D (L, L) %
AN RS S R e S oS N S O LY A VAR
5 IR B 2 B Y 5C R % N 0T LUAR 9 R 5 1Y
/NGRS X P 1 S ) AR
14 HWELEZZEIRESHWERS LG

AR S A 0 Hi PR AR A 2 2 S AR 48 E Linux
WEET , R H Vue+ SpringBoot B Ji7 i 43 25 22 4
AT IF &, B FH OpenLayers 52 B 3 & n] #1465 52
HIfig, JF 8 i MySQL 5l JE A7 6% P AT b 5
T R S S5 R AL

R G AR I T 0 08 2% /R 5 A R R
FAAL & FE R BE B = 55 b R AR 55 ol 5 S B
5507 FH 2B 5 2o A A BT o IR 5 A
IR BE R GE T e3Pk s 0 R RS RAF A
PR, FE MRS T2EA S BRI . §
FE T Vue.js HE 28 4 28 He 4k g piy = 9 P 5
T, I 4 5 OpenLayers F 5 b & )2 75 S o 3w 41
PE51 52 B2 B R b PR A g e 5 Ak B R
G CER R E B K R H AT . MR S
P U5t P I M (S B R SR 55 A% GeoServer $2 1t
A FE . J5 i R FH SpringBoot HE4E , L REST ful
APL M 4R I 55 2 40 5 Bl 3 0 L &5 &
MySQL i e 5¢ U A5 B 22 2047 8 5 %R
T B I 45 45 R Ak B B R A AR ARG . TS S A3
BB AR AR T R RCR W R WA T R S
PERE S UiREdn Ry RO M, AR R G 28 M i 3
FirRs o DACEUHE 2509 ) IR FE N B AT R G &, 58
HETI T O 7 L TR R B P S A B RO R 2 2
My AR, WA 4 s o

2 MEHAELE S RSE N AR
o6 iE

iy K 6 b 1 A TR 2 2 o) i 55 B 2 S B A%
ORI T I R E LR S R 5, R
FHE 5255 0F 58 05 1 3R 40 % 48 % B ) 22 2] 1)
2RI EI A HELE W R DL AR
221 75 R B BLAE T T B S ) o
21 XWigM

D) BFFEXS G o SR FH S 56 21 -4 i 20 o 5% 30 iF
X7 1R R i e CRIOHE 45 4 ) PR AR (9 9 4> BE AL



60 BODK 2 5 4O B R R) 2026 41 H
e i
e | V| smmew | somrw | :
! |
o ,
e e S | |
: | 1 :
ol s | s | .
P SR | :
T & :
¥ || |
= o wEwae | g | 10
S| LRSS |
I | | |
o[ memn et ||| :
| I |
IR e || i
I !

&

il 55 )
B [ &

_______________________________________________
' e ——————————

| | [Gwren) |
I

S S S SU =S S SIS S S

K13 iR TE LR 2 2] RGBS 5]
Fig. 3 Technical Architecture of Map-Based Online Learning System

=

B

8 b .. .
5

(a) HUEILTEL )
RGEER

(b) S ELAE LR 5] R G
)]

(e) MuPLTE L 22 5] R G0 2 3] BRI Tl

(f) MR LTE L2 =1 2 B v V62 =) ST

(d) S RMEAE LR 2] R 5t
FIRAYRNLS=S ]

(o) HuPLAEL 22 5] R G
K= F i

(g) MRMUAE LR 5 2] R G0 5] S

K4 HbEETELR S > R G805 el
Fig.4 Entire Learning Process of Map—Based Online Learning System

79 %4 2 HAE R GE N G, S0 4 A0 P L AL AE 2
F RGN AN AE L S TEL ¥ 6,
Hop B4 36 A(45.6% ), &4 43 N (54.4%) ,°F
PR 19.11 % o SEE AR AT, O M) 25 A i
IO ST B A5 R, A S R A

2) 52 b R BERE . kB CEHE A5 R ) IR R
5 Ay iy P AR AR 2627 > 3 48 i 58 1) % TR
(1) PR 04 5 fth P 387 3 e o B a5 4 ) 2 i 5

HLRE 2 BRE 5G4l i o 2R Al PR, O RUR 2
[Tz B s T RR O BT R B R R G
1 22 U, RE 05 B4 3t A3 1 45 20T P R Y
il SRR 5 (2) PR 1 5 2% M Rk A o R 45
Ha) ) UR TR 0 S AR 2 il M A A A 2R B ik W e A
F14 32 6 T A 0 20 i BE ) BEORBw , DL IR AR O
11 T LA S50 56 M PR Ak o7 ) R 48 A B B B A &2
2% FR 2 T R) AL A R BE 7 05t A o (3) 5 )



5551 BH 1 it A5 i P A7 2 2 2T IR 55 A8 X R CHE 1o 280 61

HHRORE 2 T RITEIL LA 2
FHORAT A Ml 5, 5 48 B 45 44 R O i 2
Ve PEIZURTE B S W |32 2 ) BEAR (0 92 BT oK 1Y
SRATFE A5 R AR (4) B4 FLES R BIF 58 kil
CRE a0 ) IR R BT I E A B2
SCEE O IERCR AR SO SR T R E S
5 B AR Y .

3) L AR BT o T R ) = R A He S
5, Ve BRI 25 4 ) UR AR 2R /= R R A e
A, S 2 5 08 JEZL 3 0 ol 3t 1 Al 7 e o )
RO SRR L ) ikt A, B AR S
VRN 5 TN o B — R S v A B B, R 2
VR4 5 /N B 5 — 1 2 R B N A R Y
BES HERE AR E R N HE R RSN R HE L AR
HEFF 609 70 2 R HE R 30 3% B9 A7 6k O 52X, Bl DR o R
Hgg — 2y My s[RI 72 1 3052 56 [l Y X
— By B, S 21 e A A2 T T Kk AR G0 4R A
I, EEAGM AL TG, B H5%
= IR S R B B, B SR AR O R — KR ST AT
%o U T N R A HE T 5 Y
S UON B EEHE R SRR HERY T B AT,
P A 2 PR Y S IR I B AR A - B B AT
H o) s D B e R TN o A S8 B 45 0R
Ja o AR U 5 DN TRl 2, DR 227 >0 3 R A
T o o BEA KT B o7 2 B BL A 4 B R AT
AL

fi
/\Vg #2,( ELEH 322

|
|
|
| 2
SIS E] AT
Bodg] KRR bl
=
|
|
|
|

_______;:E________
|l
IH

SR RS ST 1T

|
|
|
|
i
EMFRLT |
|
|
|
|
|
|
|

AL
ALY (R4 2 )

!

I SERCHE SRR 2] S DA 1) 2 J

|
|
|
|
|
BIRER RGHATIEL
|
|
|
|
|
|

BS54 i

Fig.5 Experimental Procedure Arrangement

22 MEIER

A% 3C 3 Y SCHR [ 30 ] G il (1) 0] 26 00 o AF 4R 2
> R SCHER L3314 il % 0] 5 0 &4 2 A
SCHR [ 32 ] g il 14 o) 45 D0 2 TR B 24 ), Sk [ 33 ] 4
NN RSB SN B o B A LT E S = NS
WESE H 0 00 515 B2 BR G o 16 4k 2 2, JF 4R
Gy RBIATH R AB U, e A& R 5 4 354
T, 5 R 2R (3T H ) 2E S A (94T
H O B EE 22 (204350 H ) ka6 4 (34030 H )
ARy o Hod IEL 2 IR E F A R
JiE 2 203X 3 A HR 4 0] 45 R T 28 v 5 5 54 (O
“SEAANF B ST, A ) 45 R
O3 R PR s RE 3R O S o O HE a7 2 3 <
HWIRAET)

5 BE A B 4 R W] AR [0 46 S 4% 14k B 1
HA RGN — 8 LI WEE %
PN IR EE 2 2] AR A ) 2 19 B A b AR AR
35124 0.782.0.904.0.775.0.731, #E— £ 1
HeBE WOR 2 T B B AL S WA AR N
BN AT HBEA 3D FYEE (45 34T H ) 548
L 2R %005 51 b 0.755.0.786 ,0.816., ¥ i 2% 2]
7] 4 W 55 1) VR 2 25 2] B L IR E 2 2 O R 2
N RBET TR AN FHE (K 5 A
H ) 548 Bk R 8045 51 0.775.0.828,0.696
0.691, bFIRZEIRFH] A S G A RAFI1E
JIE RN A2 A O BRI R R
23 HIERESHSW

W o = R B SR AT AR T A R
D55 5 W 27 > ) 4t 0] 265 080 DA B 2% A A FH g A~
FHMH S, ERENELY A Bk
BT 2 AR RE A B N S AL AT SR
PRI A P ERAE R IC SR . BR T RIRERAE X T M
FRIfL ek 2% > R G0, i UBE T 2% A e P iy 4
(BT 1) N P N SF (57 I B e SR R RS
e VR P ) - B ) R A O R SR S R
X H OSB3 5 A ) B OO B R
U5l ] ROk iy B ) B R M TE LR T /A
K R G v o 0 O IR TSR AR O AR i (PR
DR - AN R I B E N/ = - A1)
N2 ) 3¢ B ) 1 S 1 ORI B 1 22 55 45 8. 5 1 1
SEAEAR K 56 3R B 5 S 06 21 RN 4 i 4 1 A 0 AR
REEREREZES.

24 TLHRER

1) 7E 227 21 W 7 B2 O R B far 1Y 3 B 4

S SE % 2 ) Al T R AL TE L 2 S RS



62 R UK AR (R D

2026 41 H

AL GEAE 227 21 F B B e e o 3 % LA KON
R A I B0 AT ST RS A G, A5 ORISR ]
PN

R1 EEFIBBEMANGTHEIER IR
Table 1 7 Test Results of Satisfaction and Cognitive Load

of Online Learning
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Two Experiments
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Table 5 7 Test Results of Watching Time and Usage Rate of Learning Resources
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