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Designing an App Inventor Curriculum for Computational Thinking
based Non-majors Software Education

Jin-Hee Ku
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Abstract As the fourth industrial revolution becomes more popular and advanced services such as artificial
intelligence and Internet of Things technology are widely commercialized, awareness of the importance of
software is spreading. Recently, software education has been taught not only in elementary school and college
but also in college. Also, there is a growing interest in computational thinking needed to solve problems
through computing methodology and model. The purpose of this study is to design an app inventor course
for non-majors software education based on computational thinking. As a result of the study, six detailed
competencies of computational thinking were derived, and six detailed competencies were mapped to the app
inventor learning elements. In addition, based on the computational thinking modeling, I designed an app

inventor class for students who participated in IT curriculum of university liberal arts curriculum.

Key Words : Computational Thinking, Non-majors, Software Education, App Inventor, The Fourth Industrial

Revolution
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Table 1, Software oriented university's non—majors software basic education
Univ. SW Fundamentals Course Description
. o . 1 course or more required,
Gachon Computational Thinking and Coding SW basic and SW convergence education
Kyungpook SW Problem Solving Basics, SW courses by college |SW basic education (3-6 credits required)
Korea Computational Thinking Scratch, Python, HomePage, Physical Computing, etc.
Sogang Computational Thinking(3), Courses by college(3) |All students up to 6 credits SW education with basic literacy
Computational  Thinking and SW  Coding(2), ) ) h
Sungkyungkwan Problem Solving and Algorithm(2) All students SW basic course liberal arts required
Sejong SW Basic Coding, Introduction to Programming |Programming education for all of the non-major (C, Python, etc.)
Ajou C Programming and Matlab Python Excel, R, etc. Required 3 credits for each college + 3 credits for each
department
Chungnam Computational Thinking, Programming Fundamentals |Strengthening SW courses for all students
Kookmin Computer Programming | - Il Excel, Scratch, Python, etc.
Dongguk Computational T_hmkmg (before enrollment), SW Overall trend of IT SW convergence technology
and Future sSociety
) o ) 6 hours 3 credits required, SW understanding & problem
Busan Computational Thinking, Computer Programming solving, SW production
SeoulWomen's  |Software and creative thinking SW education for each major specialty(6 courses)
h . ) Required for all students, strengthening software convergence
Kaist Basics of Programming capabilities of non-majors
. . . . Computational thinking, Problem solving by programming,
Hanyang Creative Computing, Creative Programming Computer Science Fundamentals, Advanced Software Skills
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Fig. 1. App Inventor2 Designer
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The detail competence of
computational thinking

Concepts

App Inventor Leaming Elements

Decomposition

Disassemble complex problems or systems into small problems
that are easy to understand and manage

Components, Variables, Operations

Pattern Recognition

Finding similarities or patterns between small dis—aggregated
problems

Condition, lteration, Procedure

Representation

Understand the problem and organize it into appropriate graphs,
texts and pictures

Event

Abstraction

Steps to set the definition of the primary key concept to reduce

the complexity of the problem

Ul, Designer

Algorithms

A step—by-step plan, a set of instructions to solve the problem

Condition, Iteration

Automation

The process of implementing and seeing the results in a
computing tool (language)

Blocks, Emulator
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Table 3. Example of Computational Thinking Utilization qholgl AlA 2 2E o] 9 58 At ¢ Tk
Modeling (Paint App Project) A B =R A Aoks AFE vAZAE 93 AF
App Inventor A o . g AlaL 7ake] qf IME 9 AAlE 2T HFE AL
Computational Thinking Utilization Modeling
Lo oL Eily P4 A3l ole] ATelM AEF R dE 2R 2ea
[Decomposition] L _
Visible, Functions of Paint are divided into functions EHUO], 5’47(]?24 7&%‘%} = qoohf} ﬁéEHQ] 7&%‘%‘ A}»ﬂoﬂ 3=
Non-visible |such as color selection, drawing mode Jo = o 1+ 5105 2= o]0 o
Component, |selection, function selection, and drawing. e wS5I el EEE 5 s ZleR
Data, Calculate Disassgmble to the function of a smaller unit 7]tH%q_
if possible.
Condition, [Pattern Recognition]
Iteration, Look for similarities or associations between
Procedure disassembled problems (functions).
[Representation] REFERENCES
Small unit problems, associations and
Event similarities should be expressed in text and
pictures. [1] D. S. Kim, Sqftware and Computational Thinking, Life and
[Abstraction] Power Press, 2015.
Ul learning, |Use your designer screens to design your « . L L.
Designer own paint apps. Do not specity specific (2] J. M. Wing, “Computational Thinking”, Communication of
functional specifications. the ACM, Vol. 49, No. 3, Mar. 2006.
- [Algorithms] . . « . .
Ci?erglttif:’ Create a specific functional specification for (3] J. H Ku, 5. B. Shin, M. Y. Kim, “Instructional Design

the pattern abstraction.
[Automation]

Block learning,

Running on  [Complete the block screen based on the
emulator or |designer screen and the specific functional
smartphone |specification of the problem.
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