L X

I3 CIX| g 26l X 5ts| = 2X|
ey Journal of Digital Contents Society
ot Vol. 24, No. 9, pp. 2119-2128, Sep. 2023 M) Check for updates

"

& 719t 710| = Eat o= 7|k A SR | AEhS St

ARE HIHIAte| 202 ol = Fobs et A+

S
N
=
Lo
E)
2
U—L
2
El
00
2
Lo
Kl

Ii=I AN
LS Zu

A Study on the Improvement of Programming Understanding for
Non-Computer Major Undergraduates by Combining Web based
Guide Map and Feedback based DMM
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[Abstract]

Recently, in the field of software education, it has emerged as an important issue to minimize the difficulties that learners who
are not computer majors feel in the process of acquiring programming knowledge and to increase the learning effect of the
learners. Therefore, we designed a programming learning model for non-computer majors by combining a web-based guide map
and a feedback-based Demonstration-Modeling-Making(DMM) model as a teaching method to improve the programming learning
effect of non-computer majors who proceed with Self-Directed learning. And we applied the designed learning model to actual
classes and analyzed the frequency of teacher-learner feedback and the effect of the learning model. The proposed learning model

can be used as a teaching method to improve the programming learning effect of non-computer major learners.
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Fig. 1. Block diagram of proposed learning model
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Table 1. Data collection period and method

Data Collection Period Collection Method

2020 ~ 6/202
3/2020 ~ 6/2020 LMS(Assignment Board, Q&A

Board, Note), E-mail
9/2020 ~ 12/2020 oard, Note), E-mali
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Table 2. Frequent Error Messages

Error Type Description
Wrong punctuation, parenthesis
errors, missing commas and quotes,
SyntaxError . A
reserved word errors, variable setting
errors
Variable name typo, function name
NameError typo, function name error, module
function reference error
EOFError Mlssmg parenthesis error when using
function
Omission of quotation marks when
EOLError displaying strings and incorrect

transcription errors

ZeroDivisionError Errors when dividing by zero

Errors due to incorrect data types,

TypeError incorrect use of function returns and

parameters

Error due to setting the index range of
IndexError .

the list out of range

Errors that occur when incorrect values
ValueError are passed, missing loop variable

initialization, and infinite loop notation
errors

Invalid block processing error when
using conditional statements, loop
statements, and functions

IndentationError

ImportError Incorrect notation of module name

AttributeError Invalid use error of module properties
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Table 3. Test subject and method
Number of Class

Year Sem Guide map application

people method
2020 1 160 Online Before guide map
2020 2 204 Online Before guide map
2021 1 199 Online  After guide map Ver. 1.0
2021 2 159 Online  After guide map Ver. 2.0
2022 1 156 Hybrid  After guide map Ver. 2.0
2022 2 158 Hybrid  After guide map Ver. 2.0
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Table 4. Sum of feedback frequencies per week
Number of questions about A
Number practice problems Vverage
number of
Year Sem of 6~7, 10~ )
people 55 g 12 Tota duestions
weeks per person

weeks weeks

2020 1 160 478 552 589 1,619 10.12
2020 2 204 610 704 751 2,065 10.12
2021 1 199 412 449 494 1355 6.81
2021 2 159 285 366 366 1,017 6.40
2022 1 156 252 323 316 891 5.71
2022 2 158 265 334 327 926 5.86
2 43 @b el A S vl o,

AzHs AW 75 vl 7tol= ¥ H83h4] 2
20204 1, 2% 19} 7hol= W Ver. 1.0 283 2021 1
&}7], Ver. 2.0& 283 2021 238}7], 2022 1, 2817]¢]
ﬂ—:% Fo] xE B 22 S ) 7|9k Tte]=

A-gat7] AuErh 483k Fo] vyt @A) aE=
S UERth FApE dolwe uhE 81420 4§ 3~55

Nyl g2 g
o.?:ﬂl

ol wlalh =qle) Fut ol foll A 7F k= Ae =
T =), FAE A s Y W8] dolrt ol
7] WiEo A o) A8 Aol =ET shold <l
oe] =W 8ol Htelrlel uhet i Qo] WEe] =
oAl A AR Aakehal & 4= 171

800 T
700 - ‘
600 —
500 pu
6o = 3"5 weeks
| =67, 9 weeks

300 110”12 weeks
200 I
100

0 ¥

2020 1st 2020 an 2021 1st 2021 2nd 2022 1st 2022 an
Sem Sem Sem

T8 4. AxfE stEAle| H& 4 v
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Table 5. Questionnaire for analyzing the effectiveness of
the learning model

Evaluation Question

Index Number e
Q1 | understand the program.
Improvement Q2 | have application skills in solving
of problems using computers.
Understanding Q3 | am creative in solving problems
using computers.
Q4 | am interested in computers and
programming.
Q5 | want to be good at programming.
- Q6 Computer non—majorlstudents also
Willingness to need software education.
Participate Q7 | think my programming skills can be
improved if | take this course.
| think that software education is
Q8 helpful for employment and career

decision—making.
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Fig. 6. Comparison of pre- and post-average changes in
survey results
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Table 6. Survey results

=2X|(J. DCS) Vol. 24, No. 9, pp. 2119-2128, Sep. 2023

2020 2021 2022
SeElzion Question 1% Sem 2" Sem 1% Sem 2" Sem 1% Sem 2" Sem
Index Number
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
Q1 2.36 4.00 2.29 3.92 2.40 417 2.07 3.96 2.04 3.84 2.11 419
Improvement of Q2 2.97 | 418 | 283 | 4.00 | 290 | 424 | 275 | 418 | 2.49 | 3.97 | 2.65 | 4.25
Understanding
Q3 2.84 4.09 2.77 4.08 2.68 411 2.55 4.09 2.47 3.92 2.39 4.16
Q4 2.92 4.30 2.89 4.38 2.96 4.44 2.67 4.28 2.70 4.22 2.99 4.32
Q5 2.99 4.31 2.79 4.34 2.84 4.36 2.95 4.31 2.66 410 2.99 4.30
Willingness to Q6 411 | 416 | 391 | 421 | 407 | 428 | 372 | 413 | 379 | 417 | 3.88 | 4.23
Participate
Q7 4.29 4.27 4.20 4.19 419 4.28 4.03 4.26 413 4.27 4.23 4.30
Q8 417 415 414 417 416 419 3.89 414 4.05 415 4.04 418

E 7. HE =ALZIO MY, AE
Table 7. Pre- and post-average

U s
change in survey results

Before Guide Map After Guide Map Ver. | After Guide Map Ver. | After Guide Map Ver.
) (Online) 1.0 (Online) 2.0 (Online) 2.0 (Hybrid)
Evaluation Index (')\luestlon
umber
2020 2021 2021 2022
15t & 2" Sem 15! Sem 2" Sem 15t & 2" Sem
Q1 1.63 1.77 1.89 1.94
'Uﬁé‘éﬁ@fgitngf Q2 1.19 1.33 1.42 1.54
Q3 1.28 1.43 1.55 1.61
Q4 1.43 1.47 1.62 1.42
Q5 1.43 1.52 1.36 1.37
Willingness to Participate Q6 017 0.22 0.41 0.37
Q7 -0.01 0.09 0.23 0.11
Q8 0.01 0.04 0.25 0.12
zho] 22(Q4~QB)4l| tigk Wsle] A4 Q4= Hshgo] a9 79 (a)& £ ATelA Ak e B gEske
F7F&k 7ho]l= Y Ver. 2.0 4822 % A2}k L A] 7] Ao “slol = au FE 222 wAdd o 3
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While taking this course, | was able to solve
errors in Python programs by myself.
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I think the guide map was helpful for learning

Python.
60.00 )
s0.00 44.59%
4000
30.00 |
2000 |
1000 " 0.10% 1.51%
0.00 =
Strongly  Disagree Neutral Agree Strongly
Disagree Agree

(b)
OB 7. mol T2 2o CHSh SHEAte| OlshT AL ZT
Fig. 7. Result of a survey on learner's understanding of
the Python program
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