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ABSTRACT

Not only learners majoring in computer science, but also non-engineered learners want to implement
their ideas as apps through real-life problems. In response, first-year university students with little
experience in creating apps studied how to develop mobile platform apps to improve computing thinking
skills. We applied the teaching and learning procedures of the Discovery-Design-Development among the
software teaching and learning models, and used Android Studio Unified Development Environment (IDE)
as a development tool to design mobile platform app development projects and assess whether they helped
improve computing thinking skills. The application of the designed teaching and learning method found
that the project output was implemented as an app through emulator, which gave students high interest in
class and satisfaction, and was effective in improving their computing thinking ability.
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Table 1. DDD Teaching and learning procedures

Learning
method

Detail Step Description

Understand
ing of
function
Analysis,
Exploration

Implément

ation

* Composition of knowledge
through exploration and discovery
(Decomposition-Pattern
recognition-Abstraction)

* Increase computing thinking
through debugging problem
resolution-challenging (challenge)-
Debugging (learn function,
principles and concepts while
discovering and correcting
problems in a given problem)-
Computing activity:
Reconfiguration-diagnosis-modificat
ion-assessment process

* Memorize by explaining key
functions and scripts, or by
analyzing the logic of a given
script by the learners in a simple
game

Design
and plan

algorithm

*  Algorithm Design: Collaboration,
Teamwork, Idea Confirmation

* Design Thinking:
Highlighting-defining-creative
design-prototype-sharing,
evaluation
Before implementing it in the
programming language, plan for
easy understanding of the project's
story, required objects,
characteristics and role of objects,
and interactions between objects.
It also encourages you to think in
detail about the algorithms that
you want to implement. Orbit
diagrams, pseudo codes, design
learning papers, etc. can be used.

Implement
ation,
sharing,
developme
nt, and
production

* Production of new outputs based
on what you have learned

* Computing and Convergence:
Implement basic games and
additional designs in programming
language
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Table 2. Learning Method of DDD model [6]

Steps Learning method Major CT
elements
Understanding of
Discovery function, Analysis, Decomposition

[D1] Exploration,
Implementation

Design and plan of Pattern recognition,

Design > Abstartion,

[D2] algorithm Algorithms
Implementation,

Deve[]lgg]m ent sharing, development Automation

and production
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Table 3. Development of Mobile Platform Apps &< =AlIS —H‘-_-EHG}E Ad 4 "’*9}/\]7]‘_ A,
for Improving Computing Thinking Design and  AF&2tAl7]= Ad-50l O]OHE7} Aoz

Teaching and Learning EpSiT.
JAVA ¢1ofet XML o5 Ag-S ofe{ste=
Weeks Contents sFES0] 9lo] JAVA 9o] 8o o]_E'__o-]x]x] or
| Introduction to  Android  programming  and 2 AtEfjoflA] Qtt o]t mg I 7S o835 &
installation of development environment S ARME o X Y 2z F|sto] 9t =

2 Widget - Text View, Button, Edit Text o ZEAsiZAZo] =& udxo HEE AtuxHS

3 Create Calculator App a5t WE AFH] HoliAe JAVA dojo

5 A BFA

4 Widget - Compound Button, Image View and EH?_— ;}\\—‘I‘ st50l —9_-‘?‘%5} i )

Image Button % & O CorE ol BE asats 47

5 Creating a pet photo app S &l d8s9 HAFEE AtudE PO =2

STV )

6 Layout - LinearLayout, RelativeLayout, LAt g
FrameLayout, TableLayout, GridLayout

7 Creating a Calculator app using TableLayout

] Advanced Widget - Timer, CalendarView, References

TimePicker
9 Creating a Web browser [1] JeongWon Choi, & Younglun Lee (2014).
. ' The Design of Method for Evaluating

10 Other Widgets - ProgressBar, RatingBar, SeekBar Computational Thinking. In Proceedings of
View Container - Scroll View, ViewFlipper, Korean society of computer and information,
SlidingDrawer, TabHost 22(2), 177-178.
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D1, D2, D3 are Creating an animal thinking. Communications of the ACM,
designed for compute ng
thinking elements selection app 49(3), 33-35.

[3] Jeannette M. Wing, COMMUNICATIONS OF
D1, D2, D3 are .

12| designed for compute grﬁaﬁ ; the Time THE ACM March 2006/Vol. 49, No. 3
thinking elements cheduling App [4] Young-Su SonKwang-Jaec Lee, Computational
DI, D2, ]f33 are Create Menu Selection Thinking Teaching Model Design for Activating

13 g;ﬁf; efé ;Zcr)lrttslpute Apps IT Convergence Education, JKIECS, vol. 11, no.
DI, D2, D3 are o 5, 511-522, 2016

14| designed for compue | Make & Sitple diary [5] KERIS (2016). 2015 Education Policy
thinking elements Network Training on-site support research:
D1, D2, D3 are : :

15 designed for compute Create Mini Photoshop Develop mt')nt of SW Edu?at}on Teaching
thinking elements and Learning Model. Commissioned research

CR 2015-35.
[6] Soojin Jun, Journal of The Korean Association of
V. = Information Education Vol.21, No.6, December
2017, pp.619-627
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