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Abstract

Education is the process by which people acquire knowledge, skills, values, beliefs and habits
through learning. Online and offline education are the two most common teaching modes that col-
lege students are exposed to today. However, online and offline learning have their own advantages
and disadvantages, and a single learning mode can no longer meet the various needs of college stu-
dents. In order to maximize strengths and avoid weaknesses, provide reference for the organic com-
bination of online and offline learning, and produce better teaching and learning effects, this project
takes undergraduates from the School of Earth Sciences of Yunnan University as the research ob-
ject, and implements field research on undergraduates majoring in geography. Questionnaire sur-
veys, student interviews and other methods are used to obtain first-hand data on the differences
in learning effects between online and offline education models, and to build an evaluation index
system; mathematical statistical methods such as stratified sampling, principal component analy-
sis, and multi-index comparison methods are used to construct evaluations. The model compares
and analyzes the differences in the learning effects of college students’ online and offline courses,
and analyzes the main influencing factors and secondary influencing factors.
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2.2.1. ES L& T ¥ IMRATHL
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ARCR ERIX AT, FUadETa b LA RCRMERGVERAL, X7 > HOR I [ 7 3 AT i
PriRgi[22]. EERIH TN B EFEIZPAN 51
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FE 2 5[23].
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FRR
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MOOC. SPOC. fE£ 2], &N ERNIATS REZKRIER SN T7 . SEAMET
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3.2.2. WHEALE

W PTHS ) 528 (y & W G REHIFSE T, KHEREIERIREE R, B0 SPSS ¥, £&4
R TE R RRGE . T TR 3 75 v T R = R TR

TRPR I T 2 RCR BN Y, BB RORE N Yoo LR EIRIEI IR o 218
NG MBEEN: Tos Tios Tigr & EFESIRPESI IR 222 22T BN RE AR 0 i B BN Tass
Toov Togn Togo

HAbFE AR ARSI B AR 4 1 PR

Table 1. Questionnaire indicators
= 1. [ EATEER

st HARIEHR vz
- BN Y:
bR Y,
F IR Tis T
- o)k Tis Ty
RS 55 T T
THRIERSZ T
2220 B bR T I B Xu1
B IRFRETE X12
T Gy BUR % 2 04 X13
XFE RS 2 RO R X14
FEVRTT S 77 8 1) Xo1
A I A o X2
B B FNATE R 2R Xo3
o 2SI S VR Xas
T I 5 2T [ 270 3 1] A Xa1
I N SRR X3z
W 4 B & DR AN Xa1
BN Z & L H LR X4z
PFIRA B 2 BT Xa3
R AT Xa4
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3.3.1 XA

T 7 B R A PR A P PR R b [ R R SR R RIS T TR R E WA KB A R R
MR A ABARAARR . & LT 2SI BRI FE A T I FORAR, 456 = MRS ER R 22 22 B i)
ARAERISERRE O, AEERTNIB NEME S, Ba B a7 ZH T AT .

3.3.2. EIERPESSIHRIE

AR A S FE R ATV R B4, W K SR MR 2 22 B AR B A o T4 B 26 AR [R] Ay 2 ST X
JITPe A 1 2 S R R M S AR AT B BT TRE. . JERIA Goit TR PR ST R PR AR 2
SRR R AT BT IR

3.3.3. BEEE

P EE YR, BT S SRR S T VR B B 5 O SR R 2 R B AR
RHELZE FRIZE R 223 ik 525 20U R B G vk, s EEE. TR ik f s fe br L ik S A 45
THIT VX AN B R 25 31 7 172 A R 2 S RO AT SE M E S S IR FT, M KSR RN 3 S ik 5% 5]
BRI AR, GRS L 2 T (OTO)R & N AU mAT AT B R KAl £ 24>
STEG DAAE 26 T 22 S P2 AR 22 ST R IR 45
4, GER
4.1, B =RIEFRHE<EER
411 HEL T\ & EZEIIRRERES

A A PR AR R 2 T \ER 2 ST ORI A ) A 4 AT 0, B R AR T AR, FERREARL
&, WIS R T E A RIS R L L F SRS

FRAE 7] 26 ¥ BN ) B B m 45 1, 22 3145 R DY IR bR N IE 4B R, B2k P\ B2 o 45 AR S
SPSSPRO, i FRE AT 20 M 20 A5t LR 45 5

Table 2. Weight analysis of offline learning results

2. BTEIGRNESH

AL
T 5B e ERAME FUEE (%)
521 B AR M 0.978 0.022 24.783
TR G R AR 21 0% 0.977 0.023 25.372
DO RFELTE 0.976 0.024 26.182
2R R ENH 0.979 0.021 23.664

WU T 54 R SR (5 2), %0 FLART NI HOBLIL Yy 24.783%. T4 55 MURTR 021 el
(1AL 25.3729%. 7 SR G R BUTR Jg 26.182%. -1 AU BR SN R 9L Yy 23.664%
B2 ST R A (TR DR AT )
T,, =0.2478X,, +0.2612X,, + 0.2537X,, + 0.2366 X, @)
P T2 ST AR 4
AU 545 R 3) 5075, 50 ELRR S NI LA 26,4499 . 78 53 B UL 28.005%,
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TR GRS PRI R L Dy 21.83%. X H O 2% ) ORI B R AL R 23.716%.
A 2 b2 ST OR TS A SN EUE DU A 2080 -
T,, =0.2645X,, +0.28X,, +0.2183X,, +0.2372X,, @)

TR S RARE .

Table 3. Weight analysis of online learning results
%3 L EFIERNENH

L%
T3 fEEME e EEXHEd BUEE (%)
% 23 H AR I B 0.977 0.023 26.449
B RFFEE 0.976 0.024 28.005
TR SR 1% 0.981 0.019 21.83
X H A S BRI 0.979 0.021 23.716

4.1.2. FHEET\& L¥IRZE/Y

1 4.1.1 FI2E T\ZR b2 o) SURAF 0 T BOD IR T i h B2k N \ER b2 o) iz 13y

RS 1) 45 1 RN ) 5 B 25 SR, 2 ) IEZ 1 DY TR A 3 9 IE T 4R b h»‘%?\ﬁ%i#ﬂ@%%ﬁ)ﬁ%}\
SPSSPRO, i FlJMEIEIEAT /A1 15 H LT 45 2R

Table 4. Weight analysis of offline learning experience

=4 BTFEIRZINESH

AL
T SR e 5 RAHME d BUEE (%)
FEURAD ST 51~ 0.979 0.021 25.202
A I Wk 0.981 0.019 23.29
SFOINA TR 2 0.979 0.021 25.058
25 5 SR 2] BHR 0.978 0.022 26.449

TS EERIBCE T S5 R R (52 4), TEURETHE 7 (191> AIAUEE Sy 25.202%. 5 32 [F) 22 1 22 3 7 {5 1)
BN 23.29%. 24 >] WA AT Z FEEIAUE N 25.058%. 75 5 3R EL 2 > SR AL E N 26.449% .
FIH 2R % 2] U THE A SIS E DA A 38087 -
T,, = 0.2520X,, +0.2329X,, +0.25.06 X, +0.2545X,,, (3)

TR T 250 .

Table 5. Weight analysis of online learning experience

=5 K EFIRZIWNESH

AL
I3 SR e B G ER L (%)
PEVRATSE 7 151~ 0.978 0.022 26.188
55220 R 210 A8 T (E 0.98 0.02 23.651
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WK ERA SR 0.978 0.022 26.158
Y BN AR S 0.979 0.021 24.002

TS BRI T S 25 SR R (52 ), TEURETHE 5 (E 191 >0 AIBUEE 2y 26.188%. 5 32 [F) 22 1 22 3 7 (% )
Ry 23.651%. 2% 2] WA TE AT ZREPEIBUE Y 26.158%. 75 5 3R > BRI E 2 24.002%.
FH 2R b2 )2 A SRS DA A 880 -
T,, =0.2619X,, +0.2365X ,, +0.2626 X ,, + 0.24X,,, (4)

P R

4.13. HEET\ & LELEIW/ATS

FIFER A 4.1.1 MARRUS BT IF LR R\ B2 ST 57

R 1) 45 1 R i) AR 45 R, 2% S BN DU TR bR Y N IE R FR, 2R R\ L% S BNEE S
SPSSPRO, i FlEIEIEAT /A 15 H L 45 2R

Table 6. Weights of offline learning input index
F 6. KTEIRNEHFNE

L
I SR e 15 B AHE d U (%)
Tt 5 2 0 71 24930 1) 0.978 0.022 50.875
TR 2 ST 0.979 0.021 49.125

FEEVE R E TR A R BIR (GE 6), S 532 D[R] 2% )l [ )AL R 50.875% . 18 B ) #5E A AL
N 49.125%.
FIH AT 2 )NV A ORNEUSE DUALA 2T«
T, = 0.5087 X, +0.4913X,, (5)

A E R INC T

Table 7. Weights of online learning input indicators

T 7. & EFIIRNERNE

GTYPS
it EEMMEe SEMMHE B (%)
T 5 2T [ 270 3 ] 0.978 0.022 48.024
3 S S R 0.977 0.023 51.976

FEEVERRE T A R BN (GR 7), S 522 i [R) 2% 8 8 o) A R 48.024% . 18 B 7 ) 1 A AL
N 51.976%.
FI AR b2 )N A OB EUS R DA A R T«
T,, =0.4802X,, +0.5298X, (6)

R A IN T
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414, HEEZ EFIERBRIZIES
HRARE ) 5 B B AN ) S B 2 R, TH AR SZ (0 DY TR AR 350 R M 4R AR, B4R B2 STTE AR 2 B N
SPSSPRO, i FI{EZREAT 20 #r f5 Hh DL T 45 3
TEEERIBCE T B4 R R (32 8), WERECY & IR ) ANIE IAUE Sy 24.975%. HUMER= 4k F#H 4
AL E Y 25.6% FFINER 5 Z BT PRI E K 23.881%. 2 I 55UHIA I AL E Ny 25.545% .
FI 2R b2 ST SZ T AR A S CBUNEUS S VYA A R ) -
T,, =0.2497X,, +0.256 X ,, + 0.2388X , +0.2555X ,, @)

THE 2 B2 ST ARG 57

Table 8. weights of negative feelings in online learning index
= 8. & EFSHMRZ IR E

L%
T 5B e 15 B HE d B (%)
W 2% BT & ORbs A 0.91 0.09 24.975
B Z 2k LA 0.908 0.092 25.6
B 5 2 BT 0.914 0.086 23.881
S BN 0.908 0.092 25.545

4.15. HEET\& LEIHRES

BRI T2 R THIRMANGINLE FE ORI bR; & LSRR, & L%
Zo R IR R RIS INLE A S RO IR bR, BT RCE AT, RIS LR sk
TR, BEIRALR.

T2 1026 5 B ANEAE AT RIFERE I, B2k RS R R R &R BN E N IE R,
¥ Bk = ANMBFR 05390 45 5 5\ SPSSPRO, i R H VEHEA T AL 1 4.

Table 9. Weights of offline learning effect index
F 9. KTEIJUREHNE

TR
T & ERE e 15 RAHE d ENCD)
23T R 0.984 0.016 33.695
)Rz 0.985 0.015 30.68
S LS IN 0.983 0.017 35.625

AL AL EE 5 S R (42 9), 2 S R ALy 33.695%- 2 ST HIRLIE 9 30.68%. =1
NI H 35.625%.
B 2 T 2 STSCR TS A SRONUSUS BB 4 R 80T
Y, = 0.3369T,, +0.3068T,, +0.3563T,, ®)
TR T 2 S R AR 4
16 145 5 BURVEGHR A0 0T R RE 1, B2 B2 o) R 2R B2 1 ROR L 2R E 25 ST BN B BN IE AT
£k b2 ST J9 R TR bR, A4 LR DD MRBR I3 50 45 5 N SPSSPRO, PR RHE B AT AL 51
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Table 10. Weights of online learning effect index
= 10. & EFIYRIEFNE

T
T fEEME e B G ER BUEE (%)
23] R R 0.984 0.016 23.274
oK%z 0.985 0.015 22516
=Sk IN 0.982 0.018 27.179
THARIRZ 0.982 0.018 27.031

FEEVE B TR 45 IR BIR (5R 10), 22 I BURIALE Y 23.274%. 5 2 2 AL EE Dy 22.516%. )
BENIRLE R 27.179%. I ARIESZ AL E N 27.031%.
FH 2k b2 S BUR TR A ONURE TR 4 60 380807):
Y, =0.2327T,, +0.2252T,, +0.2718T,, —0.2703T,, 9)

T2 TR E

M EIRTHREE IR, A5 AR BIREA Ry 528 12k b &N RIS o. FH ik 528
P2k BT A ROV iR ESE T, R B2 S SRR 3N SPSSPRO,  BEAT A MESE T
gy

Table 11. Descriptive statistics of offline and online learning effects
11 KT % EFIHRER MG

4 BAR B BUME TBIE MEE PG mE WE iﬂfii
L EARR Y, 528 1 0.037  0.708 0.26 0.811  0.068 0.438 -1.444 0.368

& EFIARRY, 528 0959  0.031  0.697 0.26 0.812 0.068 0326 -1.434 0.374

MR HE AT LU (5 11), 2 B2 TR 22 SIRORIG 73 1007 Z2AH5E, Y KPP SR T Yo BT 24MH,
M, 2 b2 SRR BRI 2 T2 R IR

5. RSt
5.1. &g

RGN EET BOARCRI UL, EESH T BN ECARIRIRIE, IR IR LR AR IKIA i Dlidt
TR, B WA SRR R EAE ], 6 & EAR AT R 5 AN A, T
MRERONBE R . AR TCHE T — RIVEEN, XS BHRFREEAT 240, IR BGE € & MEbs
H, fERCRXT AR —E H R ER T3 EAT A B, AL B T HEE AR B A i R S 5 2

AT A 2 R EE R R 22 e 22 A 2 1 5 4R IR 2 IR X R AT M A, AFE T DR UE
IR T 2% R AR SR RO EE IR A, ASRBITFTINN 170 S A An B i 2 S HEY, 2 Bl AN A H AREAT
BARITTL, 793 7RIS 238 . FERLIER B, D HTES I T B DU BRI S, X 0 T
BIRHRIIER,  IEAEA E FEbn I AR P S 148 75 T B 300 27 2 ORI REE R, ARt HERE 1
SO S ST RCRIR R A, A O8 T2k 2 T 22 1 0 s XA 1 OIS I A L. e 2%, JlId X %45
R 2 HE R LS M B (0 SR LSS R I BB Je, BRATIAS T Rk R 2 ST ROR 1 E
HZ, PP T2 B2 SRR sy T2 R 2 ST st
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52. A&

AT TR PR, X2k B2 S R R A ECH & TR ER, PrBE i fE b, B % 0GR
BEAT T VEARDCR, (AR IR RESE & SCBO 45 REAT R IR IS RIRE— D R B S B 1E. 14N, %32
JrH R BRG], A TR A R AR, AR AR .

53. RESEN

g5 BRI, 4 B SIE N HE RAAT 5T ITH BRI LR, W ARKREE J7 18 B R KOS L.
Hil, KT E¥AMT 6 5#A AR O s, ERAESART mX & B MR AZ, Xt
TR 22 SR R R R (U B2 A8 IR W ST AN, (ER A SR (. B85 [ K ik — 2D HE) B
WAL SR, AR BOREIS — g MR, T RES SEAr st HESh B R SR B A R . Stk
K] 5 A5 56 [ 11l

e HE

B 5% [ AR HE 400 H (41561031); = F KA QIFT QNI ZRITE “ 26 b 528~ 5 21 RO % Lk e
(X202205072); = K528 BUEH SR A0 H (2022Y15).
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