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[Abstract]

The purpose of this study is to indicate the direction of the future university classes in the post-COVID
era, comparing and analyzing lecture evaluation of pre and post COVID-19. To this end, 4 yeard data were
used from 2018 to 2019 for pre COVID-19 and form 2020 to 2021 data for post COVID-19. The results
were as follows. In the case of liberal arts, “assignments ” was the word with the highest frequency and
degree centrality(DC) regardless of pre and post-COVID-19 In the major, “understanding” appeared as the
most important word. The result of the ego network analysis indicated that ‘“video lecture” and
“non-face-to-face classes” were difficult and “interaction” between the professor and the students was
important. As a results, it is important to reduce the weight of assignments and increase interaction with
students in liberal arts classes. In the case of majors, it is necessary to operate face-to-face classes rather

than non-face-to-face classes, and to organize the contents of videos without difficulty.
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I. Introduction
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II. Theoretical background

1. Descriptive lecture evaluation
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2. Text mining and Semantic network analysis
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ITI. Research Methods

1. Research procedure
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Step contents
Collecting Data
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2018 ~ 2021 descriptive lecture evaluation data
1
Cleaning Data
Step2 data unify(synonym, translation, spacing ) /
data delete(idiom, pronoun, one word, modifier)
i
Frequency Analysis
Step3 - 3 Y y.
Liberal Art / Major
!
Centrality Analysis
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Liberal Art / Major
1
Ego Network Analysis
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Fig. 1. Research procedure

2. Data collection and analysis method
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Table 1. Response
Category Pre COVID-19 Post COVID-19 -
Year 2018 | 2019 | Sum | 2020 | 2021 | Sum
Liberal Art| 441 | 452 | 893 | 732 | 351 |1,083| 1,976
Major 831 | 956 |1,787| 944 |1,187(2,131| 3,918
Sum 1,27211,408|2,680|1,676|1,538|3,214| 5,894

Ao AlgE ARELE A HE 70| JEoe
B=51H <Table 2>8F 7o, EXFpE= <Table 3>t
Zon, Toja= <Table 4>9F Zt}.
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Table 2. Subject

Pre COVID-19 Post COVID-19
Year 2018 | 2019 2020 | 2021
Liberal Art| 111 | 94 | 205 | 138 | 55 | 193 398

Category

Total

Sum Sum

Major 341 | 385 | 726 | 379 | 184 | 563 1,289
Sum 452 | 479 | 931 | 517 | 239 | 756 1,687
Table 3. Documents
Category Pre COVID-19 Post COVID-19 -
ota
Year 2018 | 2019 | Sum | 2020 | 2021 | Sum
Liberal Art| 420 | 433 | 853 | 553 | 302 | 855 1,708
Major 697 | 790 |1,487| 752 | 545 |1,297| 2,784
Sum 1,11711,22312,340(1,305| 847 |2,152| 4,492
Table 4. Words
Category Pre COVID-19 Post COVID-19 T
Year | 2018|2019 |Sum |2020]2021 | Sum| -
Liberal Art|1,470|1,530(3,000/1,631| 992 |2,623| 5,623
Major 2,14612,224|4,370|2,253|1,643|3,896| 8,266
Sum 3,61613,754|7,370|3,884|2,635|6,519| 13,889

3. Data cleaning
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Table 5. Examples of Data Cleaning

Category Example
|29 3 - 2
synonym unify HAF ECIAF > SOHAF
translation unify & +9 &+9, zoom, Zoom
Zoom4¢d
. . AELF 19, 2L — BELH9

spacing unify Cte 37| — Ch2sby|

idiom delete S, SHAY, ZEAL siCH QUCE ZC
pronoun delete |Lt, &, L, 1, 0|, A
one word delete |&F, O &, ™

modifier delete |Mi&, #®, S &S, 012
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4. Analysis tools
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IV. Results

1. Frequency analysis
E|AE Djo]JoE EAE o]golA WERAL

Ao F28 ol SAIET} &8 Jlojeke 71
Flgroz gicH22). wet Age 2 olflu o)

o

a
o
o

=

Tstel B Auk wohn A 2o et A 4
ERFE Tl oh2A Yehton), 5] 224t oldut of

So= o= yepgth v AFEE d24Y o] Hdat
o] 3o thgt Y1z BA Aul= <Table 6>1} <Table 7>}
o YeZeteEr HA|SH Aul= Fig. 29F &
o] 4%, ¥l=rt 7H 52 ©ol "oA"= et
21} oAy} 0|99} 4hteglo] wgolME 7HE
=2 ol UERiT gHdo] Z24 o™=
gy, gR, "HOY So] AhiRez yiwrt
ol UEhtoLt, 321 o]Sof= e, ¢

l

|o
.ﬂ

|o
=)

)

e omil 2
El
Ox
I'J.I_L

H
N

>
lﬁ

I:L
rlo



216

Journal of The Korea Society of Computer and Information

Table 6. The results of frequency analysis in liberal art

No word Post COVID-19 Pre COVID-19 No word Post COVID-19 Pre COVID-19

n % rank n % rank n % rank n % rank
1 A 131 499 1 96 3.20 1 26 282 38 1.45 26 38 1.27 18
2 g 86 3.28 2 72 2.40 6 27 7HM 37 1.41 27 27 0.90 30
3 AlE 82 3.13 3 63 2.10 9 28 | AO|ct 36 1.37 28 52 1.73 13
4 O| s 78 2.97 4 62 2.07 10 29 22f2l 35 1.33 29 16 0.53 63
5 213 78 2.97 4 61 2.03 11 30 gl 35 1.33 29 24 0.80 36
6 &Lt 74 2.82 6 86 2.87 3 31 =4 33 1.26 31 14 0.47 70
7 SEA 70 2.67 7 22 0.73 40 32 sy 30 1.14 32 28 0.93 28
8 B} 69 2.63 8 76 2.53 5 33 27 30 1.14 32 19 0.63 48
9 e 66 2.52 9 52 1.73 13 34 =0t 30 1.14 32 39 1.30 17
10 Hij 2 65 2.48 10 68 2.27 7 35 MOt 29 1.11 35 40 1.33 16
11 oA LCt 65 2.48 10 57 1.90 12 36 zHo 29 1.11 35 20 0.67 45
12 = 64 2.44 12 77 2.57 4 37 =0 29 1.11 35 22 0.73 40
13 A 61 2.33 13 51 1.70 15 38 £M 28 1.07 38 68 2.27 7
14 A7k 56 2.13 14 92 3.07 2 39 | 7|ZIAF 26 0.99 39
15 oy 49 1.87 15 16 0.53 63 40 | QA E 26 0.99 39
16 7|k 43 1.64 16 38 1.27 18 41 D2t 25 0.95 41 23 0.77 38
17 =l 42 1.60 17 50 42 P! 25 0.95 41 30 1.00 27
18 =1 41 1.56 18 36 1.20 21 43 = 25 0.95 41
19 2|0t 41 1.56 18 15 0.50 67 44 ZH 25 0.95 41
20 ot 40 1.52 20 37 1.23 20 45 | Z7F0 AL 25 0.95 41
21 Sotct 40 1.52 20 32 1.07 25 46 2L} 25 0.95 41
22 24l 39 1.49 22 17 0.57 57 47 or= 24 0.91 47 19 0.63 48
23 ofH .t 39 1.49 22 19 0.63 48 48 |H|IOjH4Y | 24 0.91 47
24 Q2| ot 39 1.49 22 34 1.13 24 49 AR 24 0.91 47 17 0.57 57
25 Z| Al 39 1.49 22 28 0.93 28 50 214 23 0.88 50

“olsf”, "AIsY” So] At oR Wiwrt w2 Tol2 UEt &7t 3 A5 E "ojR s TAIET, olsll”, "A18Y, "5
ok E35F I 21 o]Hof wlsl 2L} o]Fof] WAIRIEO] gAY, “FAIT, "mEul” “gejr}”, "HAlT, “oRit), "2

Table 7. The results of frequency analysis in major

No word Post COVID-19 Pre COVID-19 No word Post COVID-19 Pre COVID-19
n % rank n % rank n % rank n % rank
1 A 171 4.39 1 84 1.92 13 26 23| 60 1.54 26 29 0.66 57
2 O|aff 162 416 2 148 3.39 1 27 ofH .t 55 1.41 27 43 0.98 36
3 ot 146 3.75 3 99 2.27 7 28 o2 55 1.41 27 53 1.21 29
4 e 130 3.34 4 100 2.29 6 29 2ottt 54 1.39 29 62 1.42 26
5 Hij .t 129 3.31 5 142 3.25 2 30 FH| 53 1.36 30 50 1.14 30
6 A7k 127 3.26 6 111 2.54 4 31 g 53 1.36 30 30 0.69 54
7 23 123 3.16 7 96 2.20 9 32 stk 49 1.26 32 54 1.24 28
8 e 119 3.05 8 91 2.08 11 33 ey 48 1.23 33 41 0.94 39
9 B} 105 2.70 9 109 2.49 5 34 |H|CHH4| 48 1.23 33
10 A 102 2.62 10 99 2.27 7 35 2| ot 47 1.21 35 74 1.69 18
11 QCk 97 2.49 11 112 2.56 3 36 el 46 1.18 36 45 1.03 33
12 A& 90 2.31 12 96 2.20 9 37 | QAAE 45 1.16 37 20 0.46 92
13 22f2l 89 2.28 13 38 | AOjct 44 1.13 38 69 1.58 22
14 I CBH 88 2.26 14 26 0.59 65 39 | OiEH4Y 43 1.10 39
15 e 83 213 15 89 2.04 12 40 a3y 42 1.08 40 60 1.37 27
16 =5tk 83 213 15 74 1.69 18 41 g 40 1.03 41 66 1.51 24
17 £t 81 2.08 17 64 1.46 25 42 M 38 0.98 42 37 0.85 42
18 SEA 79 2.03 18 26 0.59 65 43 Al 37 0.95 43 32 0.73 49
19 ot 76 1.95 19 78 1.78 15 44 D=2t 36 0.92 44 50 1.14 30
20 Al 76 1.95 19 84 1.92 13 45 oA 36 0.92 44 22 0.50 83
21 AR 68 1.75 21 36 0.82 44 46 2tz 35 0.90 46 32 0.73 49
22 Lot b6 1.69 22 68 1.56 23 47 CHQF 34 0.87 47
23 A2L} 66 1.69 22 48 ar 34 0.87 47 48 1.10 32
24 2|0t 64 1.64 24 29 0.66 57 49 gFAl 34 0.87 47 26 0.59 65
25 =0t 61 1.57 25 74 1.69 18 50 | £YA|ZH 34 0.87 47 78 1.78 15
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Table 8. The results of centrality analysis in liberal art

No word Post COVID-19 Pre COVID-19 No word Post COVID-19 Pre COVID-19
DC | BC | CC |rank | DC | BC | CC |[rank DC | BC | CC |rank| DC | BC | CC |rank
1 b 1.00| 1.00 |0.006| 1 0.73]0.65|0.008/ 5 26 282 0.20 | 0.01 |0.005| 26 | 0.30 | 0.02 |0.006| 13
2 ZI3H 0.78 | 0.57 |0.006| 2 0.33]0.11]0.007| 11 | 27 Sttt | 0.18|0.16 |0.005| 27 | 0.23]0.09 |0.006| 16
3 O|af 0.61|0.30|0.006| 3 0.67 | 0.30 |0.007| 6 28 | A0jUCt | 0.18 | 0.14 |0.004| 27 | 0.00 | 0.00 |0.004| 46
4 e 0.59 | 0.21|0.005 4 0.83|0.50 |0.008| 3 29 MOt 0.16 | 0.02 |0.004| 29 | 0.20 | 0.03 |0.006| 18
5 oj”Ct | 0.57|0.22|0.005 5 0.47 |1 0.07 |0.007| 10 | 30 | 7| A} | 0.14 | 0.01 |0.004| 30
6 Lt 0.570.36 |0.005| 5 1.00|0.71 |0.008| 1 31 of#Ct |0.14 | 0.00 |0.004| 30 | 0.07 0.006| 27
7 ce 0.57 ] 0.61 |0.005| 5 0.20 | 0.09 |0.006| 18 | 32 A 0.14 | 0.01 |0.004| 30
8 =3} 0.49|0.22|0.005| 8 1.00| 1.00 [0.008| 1 33 ol 0.14 | 0.00 |0.004| 30 | 0.03 0.005| 31
9 AlA 0.47 | 0.11]0.005 9 0.33]0.12/0.007| 11 | 34 A=2Lt |0.14|0.07 [0.004] 30
10 E0t 0.41]0.10 |0.005/ 10 |0.50/0.09|0.007| 7 35 o C 0.12 |1 0.02 |0.004| 35
11 Hi2C+ | 0.41|0.09 [0.005] 10 |0.50|0.15|0.007| 7 36 ALt 0.12 | 0.07 |0.004| 35 | 0.00 | 0.00 |0.005| 46
12 Al ZF 0.39 | 0.04 |0.005| 12 |0.77|0.44|0.008| 4 37 A 0.12 | 0.01 |0.004| 35 | 0.03 0.005| 31
13 =g4 |0.35/0.03|0.005] 13 38 | £7t1 A} | 0.10 | 0.07 |0.004| 38 | 0.00 0.005| 46
14 L7+ |0.35/0.21(0.005 13 |0.50|0.15(0.007| 7 39 Hof 0.10 | 0.00 |0.004| 38 | 0.00 | 0.00 |0.005| 46
15 24l 0.33 | 0.06 |0.005| 15 40 AM-ECH | 0.10 | 0.00 [0.004| 38
16 =4 0.29 | 0.09 |0.004| 16 41 ey 0.10 | 0.14 |0.004| 38 | 0.20 | 0.00 |0.006| 18
17 250t | 0.29 |1 0.04 |0.005] 16 |0.10 0.006| 25 | 42 7l& 0.08 | 0.04 |0.004| 42
18 Z| Al 0.29 | 0.05|0.004| 16 |0.03 0.005| 31 | 43 2= 0.08 | 0.04 |0.004| 42
19 23| 0.27 | 0.02 |0.005| 19 |0.03 0.005| 31 | 44 | 2|AIAE | 0.08 | 0.04 |0.004| 42
20 7HM 0.27 | 0.04 |0.005/ 19 |0.00|0.00|0.005| 46 | 45 =0 | 0.08 0.004| 42 | 0.17 | 0.00|0.006| 22
21 Q2|+ | 0.27|0.02 |0.005| 19 |0.07 0.005| 27 | 46 |H|CtH4~¢| 0.08 | 0.06 |0.004| 42
22 ok 0.24|0.02 |0.005| 22 |0.23]0.01|0.006| 16 | 47 = 0.06 | 0.00 |0.004| 47
23 £2|Ct |0.24|0.02 |0.004] 22 |0.03 0.005| 31 | 48 Er0t 0.06 | 0.00 |0.004| 47
24 A 0.22|0.08 |0.005| 24 |0.30|0.18|0.006| 13 | 49 oot | 0.06 0.003| 47
25 22121 0.22 | 0.08 |0.005| 24 50 S 0.06 0.003| 47
2. Centrality analysis £ 2A5IoH, SAEARIE I A 245 &5l
u|AAYEA S Soll nYut AFE= AA HEHT  AZFHYDC), FASHP(CO), tizdEBC)E &5
Table 9. The results of centrality analysis in major
No word Post COVID-19 Pre COVID-19 No word Post COVID-19 Pre COVID-19
DC | BC | CC |rank | DC | BC | CC |[rank DC | BC | CC |rank| DC | BC | CC |rank
1 O|aff 1.00|0.85(0.004| 1 1.00| 1.00 |0.005] 1 26 Al 0.34|0.14|0.003| 25 | 0.46 | 0.29 |0.004| 15
2 2ot 0.93|0.66 |0.004| 2 0.79 | 0.54 |0.004| 2 27 ok 0.29 | 0.02 |0.003| 27 | 0.47 | 0.06 |0.004| 12
3 e 0.91]0.61|0.004| 3 0.65]0.40 |0.004, 5 28 | iM% | 0.28 | 0.06 |0.003| 28
4 | 0.91]0.97 |0.004| 3 0.37|0.21|0.004| 20 | 29 5kt | 0.28 1 0.17 |0.003| 28 | 0.21 | 0.03 |0.003| 30
5 ZI3H 0.88 | 1.00 |0.004| 5 0.58|0.37 |0.004| 8 30 Ooj2{2 |0.24|0.03|0.003| 30 | 0.19 | 0.01|0.003| 31
6 o=t | 0.86|0.56|0.004 6 0.53|0.18 |0.004| 10 | 31 Ot |0.24|0.23|0.003| 30
7 Al ZE 0.81|0.55|0.004| 7 0.74|0.48 |0.004| 4 32 sk 0.24 | 0.01 |0.003| 30
8 ce 0.71]0.43/|0.004, 8 0.44|0.14/0.004| 16 | 33 £2|+ |0.22|0.00 [0.003| 33
9 Lt 0.64|0.36|0.004| 9 0.58|0.34 |0.004, 8 34 23| 0.22 | 0.00 |0.003| 33 | 0.04 | 0.08 |0.003| 65
10 Hi 2 0.60|0.42 |0.004| 10 |0.790.72|0.004| 2 35 ey 0.22 | 0.00 |0.003| 33 | 0.07 | 0.01 |0.003| 45
11 I CBH 0.59 | 0.12 |0.004| 11 36 P! 0.21 | 0.00 |0.003| 36 | 0.04 0.003| 65
12 222l 0.59 | 0.45 |0.004| 11 37 =H| 0.21 | 0.01 |0.003| 36 | 0.19 | 0.02 |0.003| 31
13 A 0.55|0.34|0.003| 13 |0.60|0.36|0.004| 7 38 7HM 0.19 | 0.02 |0.003| 38 | 0.05|0.15|0.003| 55
14 A2+ | 0.55|0.28(0.003] 13 39 220k [0.17|0.10 (0.003] 39 | 0.28 | 0.04|0.004| 25
15 E5iCt | 0.5310.11(0.003] 15 |0.44|0.13|0.004| 16 | 40 m™sict | 0.17 1 0.01{0.003| 39
16 3=t | 0.52|0.24|0.003] 16 |0.53|0.22(0.004| 10 | 41 =t 0.16 | 0.00 |0.003| 41
17 AlA 0.52|0.18 |0.003| 16 |0.47|0.34|0.004| 12 | 42 2tz 0.16 | 0.00 |0.003| 41 | 0.07 | 0.08 |0.003| 45
18 282 0.520.08 |0.003| 16 |0.61]0.29|0.004| 6 43 2|t | 0.14 | 0.00 |0.003| 43 | 0.35|0.11|0.004| 21
19 =g4 |0.50|0.22|0.003] 19 |0.07|0.00 [0.003] 45 | 44 | 2JAtA 5 | 0.14 | 0.01 |0.003| 43 | 0.02 0.003| 76
20 =0t 0.50|0.35|0.003] 19 |0.30|0.02|0.004| 23 | 45 73] 0.14 0.002| 43
21 L7t |0.50|0.09(0.003] 19 |0.47|0.06 |0.004| 12 | 46 sttt [ 0.14 0.002| 43 | 0.02|0.00|0.003| 76
22 250t | 0.4110.04|0.003] 22 |0.44|0.39|0.004| 16 | 47 =x| 0.14 0.002| 43
23 |H|CHH 41 0.41 1 0.130.003| 22 48 2Helzk 10.14 0.002| 43
24 Oof#Ct |0.40|0.05(0.003] 24 |0.23|0.03|0.003| 27 | 49 st 0.14 0.002| 43
25 AR 0.34|0.02 |0.003| 25 |0.09 0.003] 43 | 50 ez 10.14 0.002| 43
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