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Abstract

With the advent of Educational Informatization 2.0, the teaching mode of
education combined with information technology has been widely adopted in
college English teaching and learning nationwide. In response to reforms in
educational informatization, a comprehensive evaluation model with a com-
bination of 5G, big data, information mining, and neural networks came into
existence. Currently, research on blended teaching evaluation based on AHP
approach has been made with relatively desirable results. Yet, since AHP ap-
proach has its limitations in the subjective evaluation process, this article
aims to assess the learning effectiveness through subjective and objective an-
gles based on AHP and Entropy method, thus calculating the weighted values
of each index scientifically and appropriately. Finally, the BP neural network
is adopted to train the input data until the error value can be minimized to
the expected results. The simulation results show that this evaluation model
can be objectively, accurately and efficiently used to assess the learning effec-
tiveness of college English blended teaching.
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1. Introduction
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PR IR GORATH . AR O AL FHOERNRSCTE &, e THR ot T2,
PTG SRS [ ARl TR, SRR T R B A BT 2 )
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R SCRK 75 BUZ AR K POA U1, VPRI TR ROZ R AT 1 Z4EE.
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2. BB
2.1. ETF BRI EE A E 5 2
2.1.1. FHBRSTERL IR R

JZUR M, fAiFR AHP (Analytic Hierarchy Process), FLJRHR&H4 5 i
AR R EPRE . #ENZ L TR B TR s & B R
AR, BEAFKRIRE, NREFEFERIT T RIS EKE. (1]
BT AR ORI, RN O, FIgeE EE 2R SIBUR, IKA
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Table 1. Evaluation indexes of college English blended teaching effectiveness
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ASCR BT R R TR & 5 AR A — AR b =, BT P I i
B, FFRAIURIAREEE, X —ZHR bR R HEAT I AT TR TS A A

W5 L K BT 0 FUZ R B i TE 5, AT DS 21— B b= % T A AL
5. R 2, ATCUE I —Fdabs ZRE R RAT H #3475(0.62), Lk
FEUR TR A5 (0.24), fRaER)E 2 4AE AT (0.14) . NEBEH R
AR TR RN Z AT B R e, TR AR R R
ML Amar —BUESESS CL R)JEIRAE A 5K

Cl=4., —n/n-1

n NIERERILERE, WIARIEAEFELERE 3, Al IR — 3P 4R bR 41 3245 H
RIME N 0.52, EJGIRIEAT CR = CIRI, BH—%F8Fr1) CRE N 0.0176,
TCIz /T 0.1, Ul B ARG R AL i PR 4F o

2.1.2. PIABEETHEAE

N T EINE AT EPEN AR OB AT B R A, A
SCBE R HHE SEEAR S &, R ES e bril TR E e, B
REMRZ o R VEARAE 5 b 1) 28 R FE R S TR AR BB, 25 F6 A 11 25
WFREEERR, EXT LA TN IR, AT A Rhs 0 B LA B
FN, BTGV RN, HAE N [2) A SGEREL T ORI E S —
FLCEEAN BRI E IR A RECE RN AT R, I B HEREL T 25 42524 1
2 310 SRR AR S 8 o ) 2 A AT o 107 IR T AR bR K R 4G 5
. BHTARERAAR, TR R, Fit, 758prAfebridt
ITTENAC T . A 3 BR F WA 20K R UG B 3 AT i fh, i s Ab 2
AR BT S R 5K A A — NN e . BT SA
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_ Xij—mj
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Hr, M XK, m oA Xpf/ME . AP 5 I B 4 R (B 1)
HARD BT PR T, IR A S AR bR AU E 15 A R SR B VTR
39y o ARSCEIT KRBT BYE 25 442524 K TOER A NBCEE M 2 20 3%
MR BRSR DA L 4T 0 RSB NEEA . —datn 235 9 MFEIats, X8
5B IBFERE SR RME(1 =2,2,3,-n 5 ]=1,2,3,-,m). AR
B4 A3[3]:

1) FEHE AR T, 5B i AFENRHEE.

Table 2. Weighted values and CR value of criteria indexes
*® 2. —RIEFRENEN CRE

— AR = URHT(AL) wHi(A2) WG (A3)
EN 0.62 0.24 0.14
CR1H 0.0176
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BP fZe LR th— NN R — AN EEE A BGEURE AT R A R
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Table 3. Weighted values and the rank of alternatives indexes

3. _RIERESANEELEF

A BEME  CRME B REVE - BLEM EK - WL - REE T

Bl 0.106 0.06587 3

B2 0.091 0.05621 4
Al 0.62

B3 0.111 0.06869 2

B4 0.112 0.06922 1

B11 0.070 0.01682 5

B12 0.057 0.01363 8
A2 0.24 0.0176

B13 0.069 0.01666 6

B14 0.049 0.01168 9

B21 0.117 0.01643 7

B22 0.070 0.00985 11
A3 0.14

B23 0.078 0.01095 10

B24 0.070 0.00976 12
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Table 4. Students’ total scores
F 4 FHEEZEEBY

IR RIFT IR, B B8 R BOE R SO EAE 2R 2 = 1 22 T 46
R W AR SR T R R T sV B B E R . R R
F TR OR M AR [, JE B R AUE R B iR Z= T B o [5]
ARSCERCT 20 44524 I EHEAE I gRER, R A 5 4 2R EER VR T 2o .
BNJRBON 2 2, TR BGE)R IR, ASCRA T 2 R e RN T
Aka=Vm+n+b, 2 FORBEE T SHL m AT SR o
AL b, 10] A IX TR [6]HRAE = I - B VA THEAS B0 — B hrL
HA ATHS ) 25 A ERGE R, W 4.

3. BPHZ PR 451 25 e Al B

SR T Matlab BEFHEAT #2248 I SRR R, F ARt b
{2 R A B AR Oy BP #H 4 M2 BB NS 5, R 4 T2 SR & 15 0
N BP #HA M Ex et o 55 1~20 2808 F1 T BP A 4% (27 ST 2R, 56 21~25
R T BP SR M2 MR 3 o KE H AR IR ZERS B0 0.00001, BP Bk
B RIEARKECBE N 10000 I LN, FHHEERZ 9 5 1, IIZRRECR
Bhf. DL, B BP #I ML [ RGE)Z B 5, Wi 1 BR:

R 1 2 3 4 5 21 22 23 24 25
Bl 1.0001 0.333433  0.833433 0.0001 0.333433 0.833433 0.0001 0.2501 0.7501 1.0001
B2 1.0001 0.482859  0.827686  0.138031 0.62079 0.793203 0.0001 0.238031  0.675962  0.827686
B3 1.0001 0.285814  0.428671 0.0001 0.285814 0.642957  0.071529  0.357243  0.428671  0.857243
B4 1.0001 0.272827  0.636464  0.091009  0.091009 0.454645  0.091009  0.363736  0.454645  0.818282
B11 0.666767  0.666767 1.0001 0.666767  0.666767 1.0001 0.0001 0.666767  0.666767 1.0001
B12 0.857243  0.857243  0.785814 0.0001 0.428671 0.571529 0.5001 0.5001 0.571529 1.0001
B13 0.666767 1.0001 0.833433 0.0001 0.333433 0.833433 0.5001 0.583433  0.666767 1.0001
B14 0.666767  0.666767 0.8001 0.0001 0.666767 0.8001 0.533433  0.666767  0.666767 1.0001
B21 1.0001 1.0001 1.0001 0.0001 0.5001 0.5001 0.0001 0.5001 0.5001 1.0001
B22 0.6001 1.0001 0.8001 0.0001 0.2001 0.8001 0.5001 0.5001 0.5001 1.0001
B23 0.833433  0.833433  0.833433 0.0001 0.333433 0.666767  0.166767  0.333433 0.5001 1.0001
B24 1.0001 1.0001 1.0001 0.0001 0.666767 1.0001 0.333433  0.333433  0.666767 1.0001

ZiBf345r  0.054659  0.038531  0.047814  0.004119  0.023659 0.043079  0.010453  0.025204  0.034708  0.057418

Hidden Layer

Output Layer

Input i\ l Output
12 1

5

Figure 1. BP neural network structure
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BTN R R R HAR, 7 ZXIGAE A BT B ) — e Ab 2,

FEIEPR AR 0~1 Z 8. FINZRIEZ M ‘tansig” BREL, FRg)Z 250
HZEHRESIE R ECA  ‘purelin® » Matlab {05 %% 5 41 R

inputnum=2;

hiddennum=>5;

outputnum=1;
[inputn,inputps]=mapminmax(input_train);
[outputn,outputps]=mapminmax(output_train);
net=newff(inputn,outputn,hiddennum,{'tansig','’p urelin'},'trainlm’);
W1= net. iw{l, 1};

B1 = net.b{1};

W2 = netlw{2,1};

B2 = net. b{2};

net.trainParam.epochs=1000;

net.trainParam.lr=0.01;

net.trainParam.goal=0.00001;
net=train(net,inputn,outputn);
inputn_test=mapminmax(‘apply',input_test,inputps);
an=sim(net,inputn_test);
test_simu:mapminmax('reverse',an,outputps);
error=test_simu-output_test;

figure(1)

plot(output_test,'bo-")

hold on

plot(test_simu,'r*-')
hold on
plot(error,'square’,' MarkerFaceColor','b')

legend (‘WA {E ", TRIMIME", 1R %)

xlabel(EHE41%L)

ylabel(‘"{H")

[c,]]=size(output_test);

MAEl=sum(abs(error))/l;

MSEl=error*error'/l;

RMSE1=MSE1/(1/2);

I HYIZR, Matlab THAEUIZE 8 k2 JaRIA R HARRZMER, M

IR RS o, IR L 2. B BEST K218 BP M4& Il 2R3 4
INACHISHiEE BP 112545 b AR

81T regression 73, 192 7 W FE 3 RLMEREIAMLE K. EZAERI

RIEA R, axZAREER BT R EL, AR R, i RAARE
AR B R [ R E RAEBRAEIT 1, KRB BP M4 28 S5 AR ZUR
L, TRORE OB . ARIE A 3 BoRma iR, AER 5 R EUE ) R 80
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Best Validation Performance is 0.0027224 at epoch 6
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Figure 2. BP neural network training curve

2. BP & MEI 2Rk

Training: R=0.99737 Validation: R=0.99963

81 A
o

g 2 Data s} Data
-;_ — it o 0.5 Fit
£ 05| Loyer ] | S5,
) & £
kS g ol
* 0 ' *
& S
T T-0.5) '
5-0.5 2
= =
8 . . . S _1’:' .

-0.5 0 0.5 1 -1 -0.5 0 0.5

Target Target
Test: R=0.99156 All: R=0.99671

: - - - ﬂ 1 - - -
Qe Data g Data
< o5 |7 ' === Fit
g Y=T I tos Y=T
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= 20
i S
* 0 1 * 0 |
) <
D 2!
T T
3,-0.5 | 2,-0.5] |
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Figure 3. Fit plot of training and testing data

3. NGHAFNR AL S E

LT 1, YT R R MR AR (R IR 45 6 BP PR R 45 K4 22 () K 27
SRR & A ROR PP R B A IO AR YT

fEr B Matlab T BAS BN FIIME, 5SChrEM LLE, fA20% LA R IR 5.
PR I i P S S ABL S TN iR ZE 0] BT AR HY DI URE AR ) de KR 22
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-0.0106, HLEZLS (956 2 T M RUR A ITEBCARCRIHN 0/ 2. 4% LRk,
FLT EM-BP PSR 25 K4 1 ¥ R 22 SR & SN BOR PP R B A B v s U
MEERE R AL LR RE, R IOR G ARG
ARG T — AT A RHE BB AT, 6 B R A SR B U T
WA HUA R A BRI 1R .

Table 5. True values and expected values comparison

5. M AESSESTUNENSE R

Fs HEE e RE

s21 0.0431 0.0417 -0.0013

$22 0.0105 0.0129 0.0025

s23 0.0252 0.0146 -0.0106

S24 0.0347 0.0293 -0.0054

825 0.0574 0.0551 -0.0023
4. &

P E R TR H AT B A LR SCE SR — D EE R EESY . ReXH
FRA TR —FHT I 25 e i, /& 2SS QU TP TR HH A 2
RIAT EVENE MIERE T ARG R WENR R T A VR
TRARALEE, MTTAEREAPEO R R W Rl A A (T 5
FEMGEERIAR S, 454 BP MM HEAT VISR BN, St d 7 H
TR R A GEER & S NBCA ROR KRR o AR 25 TF A 15 A AR SR (A0 3
LR, 1 RILUR A

1) B, IR RO ITERT LWL B R S o e R
Al BRPATRR ST IER S B . R, B IR (R RE A A RE N
T B ROULJZ TG B2 A 27 2] ROR I 2 BN R AR AT L, 45
BN T K AR A N SRR PP 45 RO ORHREE, AT AT EA g5 4k — L84
HAEA B EZERIEN TR, R TR IOHR G NBA RV
giky, JFRE T IIRCR

2) LA TR AR B T PUTH AR A R SR RIS 2, R
HI BP AR L0 S AR A A A T ST SR R S S 23 A PR 45 SR TR
RN R RHEAT T WU, TR SL 1 AR HE AR A DR & A AR PP
Lt

3) ASCAVHTHCR A 12 R Wi AR EVE AT SR S R AE BT T, JEE &
BP MIZE L8 T PPN HVPA BORIRGF o« FEA LI AR bR 2+, X7
PR DR )RR BE D 4R AR R O R I A AR 1 S TR B SEIL . S BT TR
55 OB ZR G VPO 7 SORSEIUE IR RUHERI 24 5 PR
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