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Increasing the IT Competence of Elementary Students
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ABSTRACT

The ability of computational thinking is a key competence that person of talent in the future should keep.
Computational thinking is a serial process in which a problem is defined in context of computing, stages of ab-—
straction are processed in order to find the efficient solution, the most appropriate process and resources for a sol-
ution are selected and combined through algorithms which use various concepts, principles and methods for automatic
implementation of abstract concepts. It needs appropriate learning content in stage of elementary school. This study
has verified the effect it made on improvement of learner’s creative personality by developing and applying the educa-
tional content for software education based on the integrative production. The result of study confirmed that learning
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through the educational content for software education based on the integrative production affects improvement on
. ME

learner’s creativity positively and suggested a method of applying it to computing education in elementary school.
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<Table 1> CPS model of Isaksen, Treffinger

Step Divergent Phase Convergent Phase
Mess Exploring a chance for Setting a goal for
Finding problem solving problem solving
Data Understanding a Selecting important
.. problem from various data for problem
Finding .
angles solving
Problem Making a st.atemer.lt of Choosing particular
.o a problem in various data among
Finding
style statements
Idea Creating various Selecting interesting
Finding ideas and useful ideas
. o P ti d
Solution Specifying a rorpo g an .
.. R supporting a solution
Finding solution plan
plan
Making an . -
Acceptance . . & Making a specific plan
. implantation plan for . .
Finding . for implementation
ideas
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<Table 2> Learning Contents

Step

Contents

Mess
Finding

@ Proposing a problem and motivation

o Proposing a problem related to the principle and condition of auto—door opening/closing; Understanding
operating principle through brainstorming work

Data
Finding

@ Collecting data and practicing basic process

o Scratch for arduino control basics of programming

- Scratch screen composition; command control block

- Repetitive statement, conditional statement, variables, data input/output
0 Arduino structure; parts introduction

- Mounting a sensor shield on a arduino board

- Connecting a sensor and a board

O Principle of arduino and sensor; controling

- Using sensor value as variable; controlling LED and servo—motor using conditional statement and repetitive
statement

0 Realizing auto-door opening/closing unit with distance sensor, servo-motor, IR sensor by using variables,
constant, repetitive statement, and conditional statement

Problem
Finding

@ Stating and selecting a problem to learn and solve

o Finding a problem related to making a device that automatically cultivating a plant in a flowerpot implants,
using arduino

- Exploring necessary resources and sharing information, based on the learning step of 'Finding Data

Idea
Finding

@ Creating ideas

0 Creating ideas for problem solving

- Setting light brightness, temperature, and humidity as variable; and making ‘Auto Flowerpot Cultivating
Unit’ by using arduino, luminance sensor, temperature sensor, and soil moisture

- Setting upper-level problem (design a device; knowing the components of necessary sensor and device)

- Setting lower-level problem and solving (finding programming realization method by function)

- Confirming the elements of other areas necessary for device composition; adding additional elements;
confirming a device and composition; and modifying

o Setting sensor values as variable; creating ideas for arduino—based project plan; and designing convergent
output

0 Realizing convergent output project using arduino on the basis of the design

Solution
Finding

@ Finding a solution and realizing output

o Finding a solution and applying it

- Realizing a device using a developed solution and summarizing solutions
- Composing an optimum device and programming
o Making a presentation of a solution

- Demonstrating a developed project and making a presentation of development process

Acceptance
Finding

@ Evaluating output and getting feedback

o Evaluating output

- Finding errors in the process of development using PMI(Plus, Minus, Interest) technique and correcting
them after getting feedback

- Demonstrating a completed project; self-evaluation; peer evaluation and sharing
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