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[Abstract]

In this study, we utilized Google Docs & Sheets in class to induce active and voluntary participation of students in Python
programming classes. In addition, we developed a teaching model benefiting from GitHub's collaborative activities to develop
programming capabilities through cooperative programming learning. The teaching model of this study was implemented for
computer students at a three-year college university, and the effectiveness was verified by performing paired t-test. To verify the
learning effect of python programming teaching model, the learning competencies of 'Implementation of Python Grammar and
Program' and 'Use of Git and GitHub for Team Collaborative Learning' were derived and analyzed by paired t-test. As a result
of the analysis, a statistically significant improvement was obtained in students' competencies in the python programming course

based on this teaching model.
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Table 1. Week schedule of python programming teaching
model using github

Subject
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Table 2. Questionnaires for validating the effect of the
proposed teaching model

Area Item Item contents

PY1 |l can program Python using IDLE and pycharm.

| can understand and use data types and variables

PY2 in Python.

| can understand sequences (list, tuple, etc.) and
PY3 : .

access them as subscripts and slicing.
PY4 | can understand and program conditional and

python repetitive statements.

wk. | Contents - —
related PY5 |l can understand and program list and dictionary.
1] py |° :ntroguct!on to Iecthure ol PY6 |l can understand and program function
n.tro uction to python programming language | can understand and program modules and
v |° history of python and features PY7 packages.
2 GT * Introduction to computational thinking & coding o | can understand third—party library and use an
¢ Introduction to Git & GitHub with version control external library.
e Using variables & data types, 10 function GT1 | can understand and install Git, a distributed
3 ng_ ¢ Conducting a survey of pre—learning version control system.

¢ Using add, commit, log of basic commands in Git

pY | Using strings and standard function

GT |« Saving source codes in local repositories

PY |* Introduction to pycharm

GT |« Using source code with version control in pycharm
Py ¢ Using bool data and various operators

6 GT |* Using basics in GitHub for web hosting services
with remote repository & collaboration

PY | Using conditional and lteration structure

GT |« Publishing repository of source code in Github

8 | EXAM Mid test

Py * Using lists and tuples

9 cT |° Using issues and PR(Pull Requests) for
collaboration in GitHub

Py ¢ Using dictionaries

10 GT I° Publishing team repository of source code for
collaboration in GitHub

Py ¢ Using sets and functions

11 ¢ Developing team project with collaboration in
GT )
GitHub

Py ¢ Using lambda and arguments of functions

12 * Developing team project with collaboration in
GT )

GitHub

PY |* Using standard and external modules

13
GT |+ Presentation of team project
* Review to prepare for the final test
14 PY ) )
¢ Conducting a survey of post-learning
15 | EXAM Final test
. oojd o232 Y 2Y HS
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| can understand the working directory, staging
GT2 |area, and git repository of version control and and
handle files with version control.

| can understand Git and GitHub and use local and

GT3 IR . .
) remote repositories in conjunction.
thllt-l&b GT4 | can understand clone, pull, and push in Git and
ithu GitHub and use it in local and remote storage.
GTS | can use the remote repository managed with my
team members with GitHub.
| can understand and use pull request and issue in
GT6 ;
GitHub.
GT7 | feel the need to use GitHub in programming

language learning.
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Table 3. Results of PY paired t-test
Std. Error
ltems | Hourly | Mean | Std. dev Mean t p
P 3.24 | 1.033
PY1 © -520 | -0.496| .024"
Post 3.76 .970
Pre | 3.29 | .686
PY2 -765 | -4.190| .001°
Post 4.06 .827
pyg | e | 2.82 | 883 -706 | -3.165| .006"
Post | 3.53 | .800 ' ' '
Pre | 3.41 | .939
4 -7 -4.747 | 000"
PY Post 418 728 65 000
Pre | 3.00 | 1.118
-, ~4.408 | .000"
PYS [ o T 01 1.000 08| .000
Pre | 312 | .928
PY6 -647 |-3.395| .004"
Post | 3.76 | .903
Pre 2.71 .985 .
PY7 -765 | -2.889| .011
Post | 3.47 | .943
Pre | 2.41 | .939 :
PY8 1118 | -3.498 | .003
Post | 3.53 | .800
T p<.05
3-3 203} 205 o2 4 23t
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Table 4. Results of GT paired t-test
Std. Error
Iltem | Hourly | Mean | Std. dev Mean t p
GT1 | Pre | 883 | 1.125 -588 | -2.416| .028"
Post | 412 | .857 ' ' '
GTo | Pre | 282 | 1185 | hee | 3246 005"
Post | 3.88 | .928 ' ' '
GT3 | re | 806 | 1.144 -882 |-2.985| 009"
Post | 3.94 | 1.029 : : :
18 | 1.1
GTa | e | 818 8 | _1o0s0 |-a.243| 001"
Post | 4.24 | .752
204 | 1197
aTs e 9 9 1176 | -4.288| .001"
Post | 412 | .781
P 204 | 1197
GT6 — ~1118 | -4.968 | .000"
Post | 4.06 | .827
aT7 || 824 | 1.300 -882 | -2.867| .011"
Post | 412 | .928 ' ' '
" p<.05
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