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SUMMARY

1. Effective Online Software education System for elementary
and Secondary School

2. Ohjective and Importance of Research

With the advent of software centric society where the software improves the quality
of human life and continues to affect the competitiveness of enterprises and
governments, the recognition that software is important is growing.

As practical use of software is increased in all areas, everyone needs knowledge of
software even if he or she is not software major. Therefore, software professionals are
requested for the higher level of software capabilities.

Accordingly, software education is a worldwide hot issue. In Korea, software training
class became mandatory in elementary and secondary schools.

As an alternative of the situation that we can only invest limited resources for the
software education, applying online education method, which has changed many scenes
at the educational field, may be the solution to the current situation. Thus, the

effectiveness of deploying online education method needs to be studied.

3. Contents and Scope of the Research

On-line software education has a variety of contents, and there are several key
features along the value chain until the service is delivered to the consumers and be
utilized by them.

This study is carried out for various areas including visual programming, textual

programming and physical computing, and is focused on the repository and the
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evaluation model that are urgently needed in on-line software education framework for

schools.

4. Research Results

We carried out domestic and international case studies and analyzed the repository
and the evaluation model for the purpose of software education.

Based on the analyses, we propose an effective on-line software education system for
elementary and secondary school.

First, the repository model should be differently authorized for each user group. It
should be process-oriented rather than content-type-oriented. It must not be just storage
for final product. It must contain software configuration management system. The
community-based diffusion model is also needed.

In the evaluation model, code evaluation is relatively simple. It is needed to provide
immediate execution, and should organize courses stepwise according to the difficulty
level of the problems. In order to evaluate the problem-solving skills, facilities of

tracking various activities including project-based collaboration is needed.

5. Policy Suggestions for Practical Use

The repository and evaluation model of on-line software education can provide
criteria for measuring on-line educational resources for software education for schools
in Korea. It also can be used as basic information for companies that aim to enter the

software education market.

6. Expectations

On software education class became mandatory course, all the expectations and
concerns are increasing. In particular, there are many cases of negative feedbacks about

whether the proper education of software can be implemented in Korea. This study is
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expected to be a substantive help to configure the online software education system to

effectively provide superior quality education to elementary and secondary students.
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[ Scratch (https:/ /scratch.mit.edu/)

Scratch= 2007'd MIT PlHof o)l A AEdt E5F Z2T87 dojon], A Lifelong
Kindergarten Group o4 +@3te= ZEZAERZA A HE 164717 ofs& tidos A
ARon, & Wy E9 B8 274s 298 2239 & F A=F TEo] At
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Create stories, games, and animations
Share with others arou nd the world

say for @ secs

A creative learning community with 12,142,411 projects shared

~322% 27 | 287 |FOR PARENTS

realism | facial ... Tour the world Split Decision Scratch is fun! {... Platform rush v...
by mimasu by iCakeAwesome by TNTsquims! by mekizmo by supempesbody
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Maze Crawler v.1

Happy New Year! - Fireworks [P... Hiting Ball 4 Quantum Forest - Day and night
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[18 2—15] Scratch Wiki

Create Explore Discuss About Log in to the Wiki

Scratch Wiki Home /
Scratch Wiki

Made by Scratchers, for Scratchers.
9B articles since created on December §, 2008

- Scratch News Contents

Navigation

Scratch Wiki Home December 14, 2015 — kendydever as Scratch Curator Scratch Website

Random Page kendydever has been chosen as the one-hundred-eightisth + Scratch Forums
curator on the Front Page. Feel free to congratulate kendy4ever + Scratch Website General
on his/her profile! « More

Tools December 7, 2015 — -LadyNightLore- as Scratch Curator Scratch Program
~LadyNightLore- has been chosen as the one-hundred-seventy- < Blodks:

What Kkahen ninth curator on the Front Page. Feel fres to congratulate - . Projast Typea

What links here ; ! ! P

Relatod changes LadyNightLore- on his/her profile! i i

Special pages November 30, 2015 — ykim1 as Scratch Curator

ykim?1 has been chosen as the one-hundred-s eventy-eighth
curator on the Front Page. Feel free to congratulate ykim1 on
his/her profilel

Tutorials

x ripting

Page information ing and Animation
November 23, 2015 — lepsstudent as Scratch Curator

lepsstudent has been chosen as the one-hundred-seventy-

In other seventh curaior on the Front Page. Feel free to

languages lepsstudent on his/her profile! ST
November 21, 2015 — New Scratch Design Studio — Alice in eature icle
sa Indonesia Worderiand 150t Annivei=ary o R Presentation Made (also called full screen
The Scralch Team has released a new Scratch Design Studiol | | mode)is the full scraen slayer in Scraten 14, 1t

Pycckuit Uisideserpbonsistes is accessed by pressing the button on the top
Celebrate the 150ih Anniversary of "Alice In Wonderand” gt of the Scratch progmm
with this Seratch Design Studio during the upcoming Hour of AT
Code this Decemberl

Help the wiki!

The Scratch Wiki is
made by and for
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Join Signin  About Help Contact

Stories | i ‘Resources 'niswssims | Members Events

What is Scratch?
Scraich is a programming language that makes it easy to create interactive art,
stories. simulations, and games — and share those creations online.

Learn more »

VWhat s ScratchEd? D s
ScratchEd is an online community where Scratch educators:

- Hm 6 € A Get Started with Scratch
share stories exchange ask questions find people Imagine the creative possibilities with Scratch
resources and the online community in this intro video.

New Stories
Hour of Code 2015 6th Grade Curriculum for STEAM Class Performance indicators
Check outthese examples of haw studznts Suzanne Collins postad this f weekago and outcomes for scratch
partiipatzd in Hour of Gode 2015, What did . " programs
(i
your students create this week? [P c=d é?;z’:?:‘;z?mt?wew - Darrin Sharifposted this 1 day ago
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[ ] KODU GameLab (http:/ /www.kodugamelab.com/)
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Build Games. Play Games. Share Games.
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m Worlds BBC micro:bit Mars Discussion About Resources

11/11/2015 Featured Worlds

Imagine Cup Earth

Learn to code with Kodu and NASA Science! Imagine Cup Earth is
a new contest for students ages 6-18 in which you'll use computer
programming to create a game, simulation, or story inspired by
the kinds of earth science (hat NASA and other researchers do
every day. Read m

e her:
[ o 2D
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11/05/2015
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[ Codecademy (https://www.codecademy.com/)
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ool
25 million
carers rom around the globe

‘e variable caed my_bool?

‘Oops, try again. Did you define a
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Python Glossary
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[] Codility (https://codility.com/)
Codility.com= Z2FFAE SR bofd T2 Aoj(C C++, C#, Go, Java,

JavaScript, Lua, Objective-C, PHP, Pascal, Perl, Python, Ruby, Scala, VB.NET)]
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cedility How it works

Hiring programmeé
made easy

Programmer testing solution

that matches your job descriptions
2 494 728 tests done

TRY OUR RECRUITING PLATFORM

but I'm a programmer!
Take our free lessons & challenges

2 @

4Uive Ramp +% betfair SurveyMonkey

Your company's testing solution

Codility Support: how can we
help you?

~
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Create your test

Need support with creating your test?
Learn how we can help.

Name your test:

First

Company name:

SM Univ

Select the task(s) for your test

Available tasks Selected tasks
Task tye: ¢ [ al [ buag fing (drag to reorder)
 [#) coding Bsa
- B
Sortby: name @ difficulty

FREE TRIAL
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Select the prog ing lang your candid; can use to solve the tasks:

N -
& &
> A e
o F e ¥ >"’§\>‘*° F o & q‘sfe‘? o @

Select languages: all / none B E O E B R R EE @ @ R @

PtrListLen [

50 min 12h
C 2 " Override
tight recommended relaxed maximum
Select additional information your candidate should submit: Who shall receive the test reports via email?
[# Last school attended #! Academic degree [#! yun.baek@gmail.com
[#! Programming experience
! Link to profile (GitHub, Linkedin etc.) Others
Feedback for candidates: ™" A
foTsedback Gonfimation only seetraiiple enter one or more email addresses, one per line
@ show detailed score see example

Do you want to add an introductory message to the candidates?

The message will be displayed when a candidate begins the test.
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Tests » First

[ The test First has been created,

x

You can now invite candidates as well as activate a public test link.

TRIAL: First 53 e

G 25 [ 1tesk 0 >0 nvite candidates

T t 1 PtrListLe
Show: | All active ¥ Invited by: | Anyone ¥ | Created: | Anytime v ea Q
X, Export
W& Archive selected X Cancel selected HMqPagelof 1 20 v Results 0-0 of O
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cedility

AVAILABLE LESSONS

TapeEquilibrium

Time Complexity

Minimize the value |(A(0] +

Counting Elements

i, & HZE ojde 29 g

AP

Programming language:| C

Prefix sums

A non-empty zero-index{ C“

atape

Sorting

and A[PL, ALP +

Any integer P, such that (

Go
Java

EE 337 Aol TR HES
g Agalol sh=AE Hoke Ad

A Fett,

EE
—=

FAEIZ|E| Lesson

Lessons | Challenges

D-(AIP] + .. AIN-1])

ng of N Integers is given. Array A represents numbers on

s tape into two non-empty parts: A[0], A[1]. .. AIP - 1]

+ AN javascript

Lua
The diference between t|

Stacks and Queues

In other words, itis the

+AIN-

second part

Leader
Maximum slice problem

Prime and composite
numbers

PAR=

Objective-C
Pascal
PHP
perl

Python
For example, consider af

uby

scala
VB.NET

value of: | (A[0] + A[1] + ... + AP — 1]) = (A[P] + A[P + 1] +..

between the sum of the first part and the sum of the

We can split this tape in four places:

e 2

sl sl o _‘:_vir]o-lg o] }.‘_—_ hyva gHu.]_.o] }_)_\. 2~ 0l 3 KR -]]3’—6’\:}
T3 HORE A Y= T2 = U= BAHS AF3.
2 2-35] ZE[E| Work
[J2! 2—-35] ZE2|E| Workspace
ainin D 01:58:32
cedility y

A non-empy zer-indexed aray & conssting of N ntegers s gven. Aay A reresents Y7o
‘numbers on a tape. 3 Lo
Any. m!egerP, suchthat 0 <P <N, Spﬁtskmstavun!n(wonon -empty parts: A[0], 4~ int solution(int A[], int N) {
A{1), .. ALP — 1] and ALP], ATP + 1], 1. 5 te your c n €99
T e s e el F GRG0 ) N
— (APl = AP+ 1]+ AN -1
ot words I 5 e abickut feriica biteas Hhe i ofthe s et it
Sum of thesecond part
For exampl; conslderav & s Wit
‘We can split this tape in four places:

* P =1, difference = |3 - 10|

.szmﬂerene*\ 9|=5

3, difference = |6 - 7|

o
Witea functon: o A hanges saved

int solution(int A[], int N);

HELP |  [RUN SUBMIT THIS TASK Quim

that, given a non-empty zero-indexed array A of N integers, returns the minimal
difference that can be achieved.

For example, given:

the function should return 1, as explained above.

Custom test cases. om0+
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Chapter 1 WE TEST CODERS

Time complexity
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cedility Lesors | Challenges

Calcium 2015

indeedprime ‘indeed
Kalium 2015

s 4763 stred 0 siverawards 122 solden avards

Chlorum 2014 Hall of fame:
Sulphur 2014
Ballon
Phosphorus 2014
Siicium 2014
FatalEagle Time: 50 minutes

Aluminium 2014
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[] Project Euler (https://projecteuler.net/)
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O This repository Search Pullrequests lsaues| Gist A+ = A
Moq / mog4 @Watch~ 128 Kk Star %52 YFork 267
Branch: master v = B
<
moq4 / Samples / ProductsMvcSample / UnitTests / ProductsMvcSample. Tests / MvcTestHelper.cs
{8 atextercete on Dec 13 2013 Re-nomalize repository D
4 contributor n
48 lines (41 sloc) | 1.71 KB Raw Blame History [J #° @
using System; 4
[
public cTesthelper
€
Vold VerifyCallsTocT>(this RouteData route, ExpressioncAction<T>> action)
where T ¢ IController
i
Assert.IsNothull(route);
. name doesn’t exists.");
oller”].ToString() + “Controller”, “Controller's name."
A
foreach (var paramster in methodCall.Method.GetPara
€
Assert.TsTrue(route.Values.ContainsKey(paraneter. Nane), St v
R125% v




9} 39 oA fork & A 2472 fork 3 Foltt. forke ZEAE HA JFE o]
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3 WMAE AAstd A4 AT 5 9tk B3, [Pull request] WIFE 85 rails &
Aol A A B wdd 22t 84T 5 ATk [Watch] Wlve ZEHEY +4

o H notifications ¥ 4 At

GitHubZ SW m&o] &&3 o2 Sof Hah 1Y 3233 Zo] 1~104F0] 9] 29| Hj¢

1 -using System;

2 |using System.Collections.Generic;

3 sing System.Ling;

4 |using System.Text;

5 |using System.Threading.Tasks;

6

7 +-namespace ConsoleApplicationl

8

9 = class Program
10 {
11 = static void Main(string[] args)
12 {
13 int iSum = 0;
14 for(int i=0; i <= 10; i++)
15 {
16 if (1 % 2 == 0) iSum += i;
17 }
18 Console.WriteLine("iSum = {@}", iSum);
19 }
20 }
21}
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14 for(int i=0@; i <= 10; i+=2)
15 {

16 iSum += 1i;

17 }
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[] ODIY(Opensource DIY) (http://opensource.kofac.re.kr/index.do)
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o

M3 A
op=olx (5070) 2t=uj2|mto] (631) HIZEE (43) 7|Et(1231) Z=UESF (5U)
Zg (152 Zz2 (62) ZZ (47 zg3 (122 OrF0l= (13)
2078 == 0) == 02 == 0 Et=H|2|mol (o)
22 (187) IZ (o) 1= (0d) 22 (07) HZ2=E (17)
ZIEt (32)
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g5 £ 4
A2 EF52 40 BLE(HE 9l 15m o|d)
=74 307
Hjj 2] A B2 B 1A%
tl7] o 1247
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PC 94 USB 5% ¢ Agld 54
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o}l o] Hamster F3& Al oj3h= SW Z2 g% spo| 4, ~38 %], AEE, A}
~IRE, Al C/Cr, B2 d T2 oz TRE 4+ o ok
Hamster +3& Alojst= gfo]d Z2IYY Adojz 73T oojtt

# author: Kwang-Hyun Park (akaii@kw.ac.kr)
# simple movement

from roboid.hamster import *

robot = Hamster()

# move forward
robot.write(Hamster.LEFT_WHEEL, 50)
robot.write(Hamster.RIGHT WHEEL, 50)
wait(500)

# move backward

robot.write(Hamster.LEFT_WHEEL, -50)
robot.write(Hamster.RIGHT WHEEL, -50)
wait(500)

# stop

robot.write(Hamster.LEFT_WHEEL, ©)
robot.write(Hamster.RIGHT _WHEEL, ©)

# don't forget to dispose

disposeAll()
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