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[Abstract]

Python is being chosen a lot as a programming language course to enhance computational thinking of non-computer majors in domestic
universities. But for computer majors, Python's choice is uncommon. In this study, to effectively educate computer major students about
programming, we derived the learning competencies factors of Python programming for majors and presented a Python education model -
CS? based on learning abilities. We applied this model to the actual class of python programming for D-University computer majors, and
analyzed data before and after class with a paired samples t-test. As a result of the analysis, there were significant differences between the
pre and post-application of the CS* education model. We hope that the educational model of this study will provide a turning point when

Python is widely used in programming education for computer majors.
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Computer Programming Education Model: CS?

cop
(Comprehension of Overall Programming languages)
« To learn general features of Java, C and Python
+ To learn di between il and interp
« To learn how to use variables and data types of programming languages
« To learn the differences between procedural and object-oriented languages
+ To learn libraries of p ing |:

= competency to learn
another new |

SSP
(Structures and Skills of Python)
« To learn how to identify Python object types and use data types
« To learn how to use indexing and slicing to access data in Python programs
« To learn how to write loops and decision statements in Python
« To learn how to use lists, tuples, and dictionaries in Python programs
« To learn how to write functions and pass arguments in Python

SMP
(Scalability with Modules and Packages)
« To learn how to use IDLE shell and jupyter notebook
« To learn how to build and package Python modules for reusability
« To learn how to use external libraries
+ To learn how to use numpy package for numerical analysis
« To learn how to use matplotlib package for data visualization

= competency to learn
python/language

= competency to extend
to use various
packages for diverse
areas .\
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Fig. 1. Computer programming education model: CS?
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Table 1. Week schedule of education model CS?

Week S Contents
related
1 | COP | Python and programming language overview
> | cop Interpreted and complied programming languagc?
IDLE shell and various python development environment
3 | cop Various data types and variables, IO function
Anaconda and jupyter notebook
4 | SSP | Conditional structure
5 | SSP | Iteration structure
6 | SSP | Listand tuple
7 | SSP | Dictionary and set
8 test | Mid test
9 | SSP | User defined and built-in function
10 | SMP | Module and package
11 | SMP | Numpy and matplotlib package
12 | SMP | GUI programming of tkinter and pygame
13 | SSP | Exception handling and file input output
14 | cop Object—orientedv prog_ramming language overview
Classes and Objects in python
15 | test |Final test
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Table 2. Questionnaires to validate the effectiveness of
education model CS?

Subject area Item Item contents
COP-1 |Features of Java, C and Python

Distinguishing compiler languages from
COP-2 |.

COP interpreter languages
(Comprehension Understanding variables and data types of

ZX|(J. DCS) Vol. 21, No. 4, pp. 693-700, Apr. 2020

A7 ATl A AT w3 AlEAdES AFai) 4l
Fdolgk 574 =7t EdE el disl SA4S RS o
2 SRS A& 7FsAolth Aol A 2Ed S A8t
5 <l(Cronbach's Alpha) AlG=2 &1L 0~1 7S 714
= AE0ks GOt Alee A 0= 0.6 o] /dolH 214 o] S)
= A OE gty AR E ol tigh AR ® AR 49}
F=y

E 4. AT EHZ

COP-3 - S o
of Overa?l programming languages Table 4. Reliability Statistics
Programming COP-4 Understanding the differences between
languages) procedural and object-oriented languages Cronbach's Alpha N of Ttems
COP-5 Understanding libraries of programming Pre Post
language 930 973 15
SSP-1 | Understanding data types and classes
SSP SSP-2 | Accessing and slicing of python sequences _ - _ _
- AlS A} AT L3 A Ao A AR ALA - ALS e 2yls ok
(Structures and | SSP-3 | Practical usage of control structures SR AT T AN A AP AR-e] AEutE
Skills of Python )| SSP-4 | Practical usage of data structures 3 A= 22 9307 97308 BF 0.9 o] o = w2
SSP-5 | Practical usage of functions AN Z =7} e the 3 55 AP AR 3R ZH7be] AlE
SMP-1 | Python's various development tools 2 polZ BHE X B2k
Seal il\fp th SMP-2 | Understanding modules and packages = 155 5 A B
( l\c/?o?iull:sya\ljét SMP-3 | Utilization of external libraries
Packages) SMP-4 | Practical usage of numpy package E 5 dT 2O &5 I A

SMP-5 | Practical usage of matplotlib package

3-3 M2 2810| B MBS

2 AT AT A ASES S AE-da
(Shapiro-Wilk) 71783} 2% (skewness) 2 %= (kurtosis) A}
A= 3233 2ok A A frolghEe] ol 00.% o
T p > 0.055 WSS Hoht e et HEE 29} 2 Abe] 9
frow S wetal WS Aies A BlojubA] &2
Ao 2 AFHIUT

¥ 3. 74 4%

Table 3. Normality Test
Kolmogorov-Smirmov|  Shapiro-Wilk
Statistic| df | Sig. [Statistic| df | Sig.
COP-1| .301 | 46 | .000 | .850 |46 .000 .043 .969
COP-2| 263 | 46 | .000 | .881 |46 .000 .086 A57

Item Skewness |Kurtosis

Table 5. Questionnaires Item-Total Statistics

Subject | | Scale Mean |, %60 ® | Corracted CZEET?ES
arca tem if Item Ttem Item-thal Ttem
Deleted Deleted Correlation Deleted
COP-1 34.74 87.308 .578 927
COP-2 34.87 87.094 .589 927
cop COP-3 34.37 87.705 488 .930
COP-4 34.80 87.228 .570 928
COP-5 34.74 85.175 .695 .924
SSP-1 35.00 84.933 .660 925
SSP-2 35.54 83.054 129 923
SSP SSP-3 35.30 82.394 .683 925
SSP-4 35.70 82.128 785 921
SSP-5 35.52 83.855 735 923
SMP-1 35.54 85.587 672 925
SMP-2 35.67 85.069 747 923
SMP SMP-3 35.89 84.943 745 923
SMP-4 35.93 86.240 .619 926
SMP-5 35.93 86.240 .619 .926

COP-3| 205 | 46 | .000 | .882 |46]| .000 .050 -.880
COP-4| 227 | 46 | .000 | .891 |46]| .000 .160 -.248
COP-5| 244 | 46 | .000 | .891 |46| .000 | -.176 197

SSP-1| .225 | 46 | .000 | .902 |46 | .001 -.124 -.361
SSP-2| .220 | 46 | .000 | .887 |46 | .000 495 -.141
SSP-3| .188 | 46 | .000 | .861 |46 .000 | -.057 | -1.323
SSP-4| .196 | 46 | .000 | .860 |46 | .000 .558 -.074

SSP-5| .227 | 46 | .000 | .868 |46 | .000 .012 -.964
SMP-1| 277 | 46 | .000 | .862 |46 | .000 401 -401
SMP-2| 224 | 46 | .000 | .862 |46 | .000 .166 -.693
SMP-3| 233 | 46 | .000 | .829 |46 .000 352 -.983
SMP-4| 252 | 46 | .000 | .824 |46 .000 .604 -.632
SMP-5| 252 | 46 | .000 | .824 |46 .000 .604 -.632

http://dx.doi.org/10.9728/dcs.2020.21.4.693
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Table 6. Paired samples statistics of COP
Pre Post
Item
Mean | Std. dev | Std. e mean | Mean | Std. dev | Std. e mean
COP-1 | 3.09 .865 128 3.85 759 112
COP-2 | 2.96 .868 128 3.85 942 139
COP-3 | 3.46 .959 141 4.02 | .856 126
COP-4 | 3.02 .882 .130 376 | 874 129
COP-5 | 3.09 .890 131 372 | 958 141
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Table 7. Paired samples t-test of COP
Item Paird Diff. ‘ .
Mean Std. dev | Std. e mean
COP-1 -.761 .947 .140 -5.448 .000
COP-2 -.891 .900 133 -6.716 .000
COP-3 -.565 .958 141 -4.001 .000
COP-4 -.739 .905 133 -5.538 .000
COP-5 -.630 1.019 .150 -4.196 .000
4-2 mo|M 18} 7S A "It

2 s o] glolfl 529} 7] e EdS vlets
7] Shol AFLARE AV AR 2al, Helde] AALE 2
Ab Aol A U 31 87 SSP-39] AL§- AL
(mean = 4.15)0l1 4] IFo]xl o] 22743} HEELQ A|oj -39 o] 3|7}
R AL |

S
-

697

lo|4d 7|gte] ARE T2y NS 2™ A7

E 8. mo|M Fxof 7|5(SSP)2| SEE SAY

Table 8. Paired samples statistics of SSP

Item Pre Post
€ Mean | Std. dev |Std. e mean| Mean | Std. dev | Std. e mean
SSP-1 | 2.83 .950 .140 3.87 .909 134
SSP-2 | 2.28 1.004 .148 3.72 935 .138
SSP-3 | 2.52 1.110 .164 4.15 .894 132
SSP-4 | 2.13 1.002 .148 3.85 918 135
SSP-5 | 2.30 .940 .139 3.96 .842 124
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Table 9. Paired samples t-test of SSP

I Paird Diff.

tem Std. dev | Std. e mean ! P
988 .146
1.167 172
1.306 193
1.344 198

1.140 .168

SSP-1
SSP-2
SSP-3
SSP-4
SSP-5

-7.164
-8.337
-8.469
-8.664
-9.833
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.000
.000
.000
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Table 10. Paired samples statistics of SMP

Pre
Std. dev

Post
Std. dev

Item

Mean Std. e mean | Mean Std. e mean

SMP-1 | 2.28 .886 131 3.70 .866 128

SMP-2 | 2.15 .842 124 3.67 | .896 132

SMP-3 | 1.93 .854 126 3.50 | .888 131

SMP-4 | 1.89 .900 133 3.59 .956 .141

SMP-5 | 1.89 .900 133 3.50 937 .138
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Paired samples t-test of SMP
Paird Diff.
Std. dev
1.087
1.090
1.148
1.152
1.085

Std. e mean
160
161
169
.170
.160

Mean
-1413
-1.522
-1.565
-1.696
-1.609

-8.818
-9.468
-9.247
-9.981
-10.058

.000
.000
.000
.000
.000
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