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Blended Teaching of Discrete Mathematics Based on Whole—Process Data
Feedback

MA Hui, QU Hai-peng, HONG Feng, SHENG Yan—xiu
(Faculty of Information Science and Engineering , Ocean University of China , Qingdao 266100, China)

Abstract: For the requirement of emerging engineering education and the characteristics of discrete mathematics course, the blended online—
offline teaching based on the data and whole—process feedback is studied. To solve the difficulties the students faced, analyze the teaching de-
signing based on learning theory and data, and realize the whole—process teaching evaluation and feedback. Taking students as center of educa-
tion, we help students to complete deep learning and self-motivated learning through the discussion, taking part in the designing of exercises,
and cooperation of groups. The teaching, involving activities inside—outside textbook and campus, pays attention to the relations of different
courses and helps students master the whole logic of computer discipline. The applications show that the teaching practices based on whole—
process feedback and data can promote the computational thinking, agree with the output—oriented principle and continuous improvement of
professional certification, and help to complete lifetime development of students. The effectivity of the teaching is verified by complementation
degree of course goals, changing of CSP certification scores, and prizes in different contests.

Key Words: discrete mathematics; blended teaching; whole—process feedback ; data analysis; self-motivated learning

TRAL 2035 )4 Hh Ay g 2 2] AL 2%l I IRM B 280 5 AT &
— IR B BB RS B BN B SO B S
B Her B AR B E B R AE AT, X by oy ) S8 4R 8 57
TR A S AR S PR R P EEE I RBESIMEAT . BRTC A B E B R X

0 35

T

WrFs B HA - 2022-10-11

HEEWE LA K 8 AFH$ AT B (ZR2021MD054) 5 by & 4 A A+ BB B @ L B (M2021272, M2020065) ; F [ i i X
$AFHE HFA LT LR A (20212D03) ; F B X F 3P HF LA AT A (20210XI113) 5 B3 K S FF L A A 5
R IERA LA B (HDYK22023)

fEER ST : 52 (1979-), %, CCF & R}, ¥ B R F45 &AHF 5 TAF I8 HIL, AT 7 610 B AR RR T 8 &8 RN i i
(1972-), % ,CCF & R , P B X 35 A A 5 5 TR FHEHE, A5 0 A1E 8% 4 #H(1977-), 5, CCFA R, P B
BERFEOASEE DRI, AL T QADHER G XM B F(1974-) %, P EEFERFE LSS T35
BT BF 57 B A AR AT R, RSB L B,



- 100 - L QRO |

2023 4

| 2R ko T RE A Ok i R B s EAT R0, R 985 e 2
[F] R ffp R B 3 15 % R Bl 2 ST I R R R R BT
454 M e U5 A BE ] I 2 744 B R 15 T % T 802 (9 4L
B, A B TR TR A PR 2T A O H B R R
J& 5 )0 A3 b B R A D I AR 2 3 X2 A A Al )
IR RIS TR 2 . BETE R W], BOMR IR 2T
LS 27 A BHE 5 5B A 30 07 L RS AT 3K
T TRHME R ] K- E 3 1

1 BEABFHREIEHERGIRI T

XL T A ARG X KA,
A R B T S R R 2 b IR S i Fg S 7 3
o U A= 2 ot st A O R a4 R S R U AR, A B
T 5L F ARS8 WA T )
T 5 S A X A A R R B 2 ST S 5 2R AR AR SO AR
P 0 25 A 28 SRS B PEAN B A5t , $ 358 T 2 45 1 1 PR 2R
OBE AR o SR, Anfal S B K s A A 2k gk T il #2
SR S B 20 il T e Al B g e EL AR R 5
BLA A TR A58 Flaok R a8

B TR 1 RO — it 18 LR AR e b S B2 AR
Brar ) 582k RE ) BE 3%, Ak sr AR HE IR 24 2 AR 2544
RN VETHAHRERS A A g ) R e . DRI, TR
X TRV B AT IR AT, LU SE 22 AR IR Z IR = 2
YeE N BHOBCEE AR S EAR N TR R
BT | o 26 B2 L S5 7 TR L B A% O LR R B
G 00 S A B R 0 3R R TR T i e
W] RS A R 7 S G 4 . B B AR N M T B OB 5
AL &2 v s TIRARSE IR SY 1 B Hkr S B A Ik
5 IR RS HEAT TR TRME U (9 8 OB IR AR O R
R IR I CASE AR R N2 F B, Sk
B O B B2 o BN, TR HCE R AR I
GRUST RS B TR A SO R OB A R e R
FEIT R 20 I P A S R R 2

R T WA IRA R FREFEAAEN S,
fedker A m B B L e . TEIRBHC AP ik B4 T
MIGE A T3, F0 9% & 0 5 24 A i BUM 1 0 B Bl
FI R E A BF 5800 T IRA 2p 3R 85 b 2 S 5 A W HL )
Ff R GACB A 5 O B T, 220l
HREEROR T 4 LT R PP AR R AR AR AR
AR AP T HAR S A E B (OBE) 5 TRAFIA
WEPRE BT IR B 1 o] . R LR FMIRA U
2R B R AR B B H AR T I I R
XS HOBU A A G R 2 2 (BT X M . anfer &5 A
TR A G A R 2 A 2 ) A BRI HE i i B ARG
RO AL ALE, BRI R H WA MR NSRS R

Wik,

PR SCHE T 3 R R A i P B s S BLR i 2 2T 5
WS BETT, B TR AR AN S AL A, SR R R o2 2T S
S BB AT, 2 e R M A i B At T ) AL 2
AR AIE 34 T5 T T 1R 34 , -3 i 552 il RCR A PR AR KK
Y7 it AT Y

2 BREEFEFISHERGER

A2 2R O v B 0o o R e S B R A (U LA
BB S0 R IR IR T, 8 i B RO 1 2 ) 2R A
DRSS AU AT DL R RO A AR5 ie AU e S
TR R SRR S SR SRR R R RT3 4

B IR A M E B2 E W EOR gk
SR FRRE L o TR G Y B HORCE 22 A B A R S
PRRR i o il A 8 A o o] S AR B0 20 Ar , A A T
2 2] IRME RSN : OF B 28, — oA s QMR 2%
5 R 4 B s OXE L AR IE W01 ; @il 5 Be 0
HR 2R S B R A

4 T s S A M LA A AR U AN T TR A
B A 2 ) Tl R h 2 A BUT AR RS 5K, I3
PR BOR A B35 5 O 22 56 T WA Wb A7 B ook
AR R B AR AR AN USRS 5

XFEA AR, T BRS04 R A R S I, AR A
1 VAR 8RR 2 R 7 B AR AN 8 TR A A O 22, TR T
PaeE ] BRR A URINME R R BOCR AN T T , MELLA FE X
P THR T o 25 AR B/ X IR R RS DL R 3R , Z R T
FOMAT B RTAl, MELATRA S 5 RER . X BRBOTT
HLRZRBE A Z M E T — U —F W Rk p e S v
PP A A 2 SRS B B IR A R /D I3 M, B e SR i/
B s o R, e 4 At 4 TAT B 20 B SR A 0 A
V5 38 5 A i AR R S AR A U A DAY B R XY T R AR
A B R

3 BFEEIRBEMRERE

WG HF #HE, AW S5 Herd ] LA 0
g I EBE . FesE A PIRK R A 1R RE RS S
2o ISz B A S AT IR M2 g 2 2] SR B g
AR BRI R S R AR A LR T 2] Bk
R BHE AR L B R UL A 1R, 2l i
PR A AT AU B R AR I 2 s o SR TER L2k T 45
B HM AN RSN G T 3 TR A A TR
A AR T AR T I B

LIRS W € E SR L R UE ¥ 20 Rk
PR LRSS RO 2R G PN T 5, el AR S 20T B R
{12 e SR BN O 4 G v e 52l 2 o e X = e

WNFE 2 Frm X 8 BB A ad A 5 ) i sh ik A7 )



%14

UM, U B SE R RO A R R BHR A AT + 101

B il i E S SR, 51 A S 5 T B R
w8 N B I TS iSRG GRS A
U AETHE AR AT IR A BTk B RS T —
h—s S G L s~ .

I
T T 7?3@52 77777777777777777 Tecr ?
POERL MR LD L CSPINE !
R T .
S e || s
I At 1OACM, HERF
[ ! H !
T ] e TV T
TR ;ummmya%& DOAERE |
BT A4 -2
< S RA ST ‘

Fig. 1 Teaching feedback of discrete mathematics based on the whole

process data
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Fig. 2 Components of teaching feedback based on the whole learning

process
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Table 1 Form, content, and assessments of whole—process feedback
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Table 2 Comparison of different exercises and teaching activities
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Fig.3 Konigsberg seven bridge problem
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Table 3 Mainly investigated problems of teaching quality evaluation
and support proportion
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