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A study on the comparative analysis of learning effects between
offline face-to-face classes and asynchronous online classes
- Focusing on lecture evaluation and a final exam question in the
‘HTML5 Web Programming’ course
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Abstract This study intends to analyze the learning effect of asynchronous online classes used in
education fields around the world after the COVID-19 pandemic. To this end, we compared and
analyzed the lecture evaluation and final exam questions of the HTML5 web programming course, which
was conducted offline in 2019 and asynchronously online in 2020 due to COVID-19. As a result of the
analysis, no significant difference was drawn between the two teaching methods in the lecture evaluation
score and final exam score. However, contrary to concerns about the application of online classes to
the entire curriculum, the lecture evaluation and final exam scores of the video-based online classes
were high, suggesting the possibility that online classes could be more effective than offline classes if
well organized and managed in the future.
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learned online
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Table 1. 'Software development practice 1 (HTML5
web programming)' syllabus for the first
semester of 2019 and 2020

Class
Week | Class Class scope and content method
2019 | 2020
* Lecture orientation and safety
training
1 3 |* History of the Internet and the| Offline | Online

evolution of HTML
* Basic concepts of the Internet
*HTML elements and attributes,
basic structure of HTML documents
2 3 | Paragraph titles and lines, paragraph Offline

decoration, and various  text Online
expressions
* Creating lists and tables
* Hypertext ~ and links, moving
between and within documents
3 3 |* Inserting image, audio and video Offline | Online
* Embedding objects, (iframe),
{embed)

* Stylesheets and CSS3

* Style sheet declaration method and

4 3 types of selectors Offline | Online

* Designation of fonts and characters,
and styling of lists and tables

* Box model and area setting

5 3 | Content positioning method and
floating box

* Various effect settings

Offline | Online

* Filling out the form

* Basic format input (text, selection,

6 3 button, etc.) and grouping Offline | Online

* Advanced form input (date, time
color, number, etc.)

7 3 * Midterm project - website design Offline

and implementation Online

8 3 |* Midterm exam Offline | Online

* Overview and Features of

JavaScript

9 3 'Xariable_s, operators, and casts in Offline
avaScript

* Control  statements, loops, and

functions in JavaScript

Online

* Built-in objects in JavaScript
» User—defined objects in JavaScript |Offline | Online
* DOM and browser built-in objects

* Event handling and types

* Event handling and registration

* Creating dynamic web documents | Offline | Online
by changing style attributes and
content

* Concept and Features of Canvas

* Draw shapes, images, and letters
using Canvas API| Offline | Online

* Advanced canvas features
(draw and transform effects)

* Geolocation API
* Drag and drop API Offline | Online
* Audio and video APIs

* Local storage
* Session storage Offline | Online
* File API

* Final exam Offline | Online

AEEROIL AR 1038, ABEROTILUST 10388

[ £H& BHOI AL SE HIMLS T2 1S 48N,

Fig. 2. Comparison of teaching methods: (a) offline
face—to—face classes (b) online classes
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Table 2. Comparison of lecture evaluation items in
2019 and 2020

items 2019 2020
| am satisfied with this
Satisfaction | Overall, | am satisfied with | class and would like to
with learning | this course. recommend it to other
students.
. The professor in charge
The professor in charge condﬁcted the class 9
Fidelity to prepared the lecture diligently (Compliance with
class thoroughly with syllabus, adherence to
enthusiasm and conducted P/ hor - ¢
the class class hours, preparation o
. class materials, etc.).

. In addition to lectures, the The professqr in charge
Interaction rofessor orovided interacted with the
between g ortunitigs for students students inside and
professor pp . outside the classroom
and learner | © ask questions and (question-and-answer,

interview. discussion, interview, etc.).
. The professor in charge
The professor in charge f
) conducted an evaluation | €valuated the grades fairly
Fairness of ( | ) according to the standards
Grades exam or result, etc. and methods announced in
related to the lecture d for th
content advance for the contents
i of the class.
Leamner's | put a lot of effort into the | | faithfully participated in
Learnin class, such as faithfully class, prepared for lessons,
Attitu de? completing the preparation | reviewed, and performed
and review assignments. | assignments.
Learner's Through the class, |
perceived achieved the class goals
academic and developed my
achievement competencies.

Table 3. The same questions for the 2019 and
2020 ‘Software development practice 1
(HTML5 web programming)' course final
exams

Year/Class Final exam questions

Write JavaScript code that draws a table of rows and
columns as many as the number of input using the
for statement, after receiving two integers from the

2019/104 user by using prompt() twice. The first number is the
row, and the second number is the column. For
example, if 3 and 4 are input, a table with 3 rows
and 4 columns is output. (8 points)

€5 x o =
2020/104 °

AL

4. 2 24

41 2oLt 2% HIEA A1}

% 6699 w7k A3 vl A 2019
ST oxelel W 29 2734 389 3 3499
sPIt 202081 ekl 59 5734 307 5 3273
of sgo] olBlel Aehnt,

ZF Aol #2527} 30985 ZIoHAIRE, Table 49+
2ol Ad A4 Ay BE Hdo e "Kolmogorov-
Smirnov"® "Shapiro-Wilk" #to] 2% p<0.05%2 &
1= THESHA] Fokqith

kA Z¥Zk] fr1gkE WRlo] Hisf vl 4EA|7]
Hol Wi 3EY U-AA(Mann- Whitney U Test)<
AAJste] vlw BEAstTt B4 A3 Table 59 Ho|
£ e} 2ol 5719] BB 7t FE(Eksol et v
T, U9 A, ot SaAt Aol oA, 4
Hy7tol 3784, A9 shy HE)olA SAZHCE
FolulRt Afol= AR ghoktt, webA 22191 =4
o= Qg shxol Hgk TELY, Y49 AT 5ol
goldA e BEdE e UFE AR 719 B
S Qltk SHA|RE ¥R 5944E 283 =49
oot Ao 949 BEE Ho Ere AgdL
(17,18]9] Axete UA|otA] ot 5= L83t =
2l =}lo] o Aol & 4= gith

Table 4. Tests of Normality for 2019 and 2020
lecture evaluation questions

Class Shapiro-Wilk
method | satistic | df | p | Statisic| dof | p
Offline | 379 | 34 | 000 | 6% | 34 | .000
Online | 455 | 32 | 000 | 576 | 32 | .000
Offline | 378 | 34 | 000 | 693 | 34 | .000
Online | 470 | 32 | 000 | 541 | 32 | .000

Kolmogorov= Smirnov®

Variable

Satisfaction with
learning

Fidelity to class

Interaction K

foracton | offfine | 411 | 34 | 000 | 647 | 34 | 000
professor and | opjine | 423 | 32 | 000 | 632 | 32 | .000

earner
Faimess of | Offfine | 395 | 34 | 000 | 667 | 34 | .000
Grades | Online | 455 | 32 | 000 | 576 | 32 | .000
Learner's Offline | 395 34 .000 671 34 .000

Learning
Attitude | Online | 470 | 32 | 000 | 541 | 32 | .000

a. Lilliefors Significance Correction

8L} Table 500 Holi uigh o] ‘sho] st
BEE, 59 YAT, 4H87te 334, e
si% U gue] 49 Lokl o W #9072
mefel $ogHrt %1, Fig. 30 Holi= vhe} 2o] 2]
Hog Bt e A4 Loz Bust go] glo] e
ol 2io] e SOl MRS} 1 SRR Bk
=7t S48 Thsdo] 2 Ao BalTh siAe ‘T
2ok S5t Atold] JEAE FRAAE BF 2919
Zol7}k 79| Q9L Fig. 30 Holi= v} o] |
Q) BE7h 5U% Aoz v
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Table 5. Mann— Whitney U test analysis result by variable
for 2019 and 2020 lecture evaluation questions

! Class Mean [Sum of
Veniite method W Rank | Rank U W z P
" 1061.
Satisfaction Offline | 34| 31.22 | "5o 466, 1061. | 4 5191 020
with learning online | 32 | 35.92 1154(1)9_ 500| 500
i 1042.
Fidelity to | O11ne | 3413086 | 50" | 447 ] 1042, 153l 012
s oniine | 32 | 3652 | 1168 | %00 %0
Interaction " 123.
between | One | 34133041 55 | pog | 1103, —0244| 081
professor and . 1087. | 500| 500 ' :
learner Online | 32 | 33.98 50
i 1069.
Fairness of Offline | 34 1 3144 | “g9 4741 1089, | 4 1131 0.7
Grades | orjine | 32 | 3560 | 1142 | 000 000
00
. : 1061.
LLeamers Offline | 34 | 31.22 50 | a85] 1061,
earning 500 500 -1.256|0.21
Attitude | Online | 32 | 35.92 | 'L8%

o

PETP

269 %60 N9 BERS
sxmoie zay

=ane nsas

Fig. 3. Comparison of boxplots for 2019 and 2020
lecture evaluation questions

4.2 7|1L0A AREN 3Y = B HE'-E—"' 4t
20195PA =9} 20205Pd % 7| LA} A FEA

UsHA] ot AIY A3t AAE H| '5}051 ‘#% *éHEg
H| W ol= A2 E7FsSHAIRE AI-EA] SolA BHEE,
glo]& &4, prompt(), document.write() 5 Gl
A Bl qoﬂ W&ol FHH R Pries £l 5
sto] o] EF9] J&S vl A5 o] B3
S0 ANA vl TSRt 8ol FRACE A
SH= 5 ZAE s Y AFEE sl

e £2 Folt

Z 77790198t 2zl W =4 734
1 38, 20208Hd: 22k9l £ S
AATE v A5k

Zr Aol L 57} 309 2HSHAIT, Table 63
2ol A3 A4 A 2E tﬂ‘ﬂoﬂ 2l "Kolmogorov
-Smirnov'®} "Shapiro-Wilk" #ol Z% p{0.05%
e THESHA Zoleith

r{n

Table 6. Tests of Normality for 2019 and 2020
same final exam question

Kolmogorov= Smirnov®

ks Shapiro-Wilk
method | siatistic | dof | p | Statistic| df | o
Same exam | Offline | .360 38 | .000 | .667 38 | .000
questions for
2019 and 2020| Online | 404 39 | .000 | 626 39 | .000

a. Lilliefors Significance Correction

Variable

A H7RHE welo] sl v RSEA - W
3 EY U-AA((Mann- Whitney U Test)S AA5}H0]
v 2451t 24 A3t Table 79 Eol& Hieh 2
o] AHOE Kugt Aol = LHAEA| it whet
A 22l Yo el T AH=T Eold 4= 9L

= T Aol £ 4= glo, v 534
ﬁ"&& $49 SFRIT A4 FYET ==
dﬁé‘?ﬂ?[ﬁ, 1819 Axtet: IX|otA] oot FFd=

83t 2219l 9ol ¢ anHolgtu: & 4 itk
I3y ZZLHCOVID-19)Z Qs ZE &S 28
Rlog f=dsfiof st AolA EC] 22l +4
of @o] AH Q&= 4= 1, fYnstA= &
AqE 22l oA 9] M7t el =¢fof s
=11(Table 7 &11), AZREEX7} =0l 3} v|w
3 =2 A5 BEE Hoe F2 e 1FHolzt

£ & UcKFig. 4 F).

%, filo

Table 7. Mann—- Whitney U test analysis result for
2019 and 2020 same final exam question

g Class Mean | Sum of
VeiEete method by Rank | Rank v W Z P
Offline | 38 | 38.46| 1461.50
Same exam
questions for é%% 1?38 -0.246|0.81
2019 and 2020 Opjine | 39 | 39.53 | 1541.50
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Fig. 4. Comparison of boxplots for 2019 and 2020
same final exam question
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