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The Application of the Scratch2.0 and the Sensor Board to the
Programming Education of Elementary School

Waeshik Moon

Dept. of Computer Education, Chinju National University of Education

ABSTRACT

Programming education plays a very effective role in comprehensively learning problem analysis ability, logical
thinking ability, procedural problem solving method, and imaginary problem solving method. Until recently, how-
ever, it is not applied to the elementary and the middle school in Korea, which is very different from the other
IT centerd countries such as the U.S,, etc.,, where coding class is actively implemented. Fortunately, Korean gov-
ernment recognized this reality and decided to implement programming education as a regular subject in the ele-
mentary school from 2017. In this situation, many researchers programming education model research is urgently
required for the students to learn in the elementary and the middle school. This research developed and sug-
gested 17 sessions of programing education model connected with scratch language and sensor board, which is
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5th and 6th graders during the after-school class based on programming education process suggested to verify
Keywords

hardware, to be applied to the class of the 5th and 6th graders. As the result of implementing the joint class of
the suitability for elementary school programing education, satisfactory achievement was attained by the assessed
students. The researcher plans to develop an optimum model proper for the elementary school students

tellectual capacity by more improving programming education model.
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Getting Started with Scratch
Want to getstaried with Scratch? Try this!

‘Start moving >

STEP INDEX

(Fig. 6) the initial screen of Scratch2.0

232 AMMEER A AFste] AT
T A= AAMELAA, AAA, HE, EEol=)9 B
SRHERA 22O A deolHE gYsAY AA g
S AAte g HAET F JEF e Egoolt)
NEA AMRER 373K E(Pleo Board)9 ZIRE
(Roko Board)7} 3ith. # dFoAMe 2IHEE Y
gto] gt WSAAFE AFUXA) AGste] s
Aol F718F S TH13].

Button

Sound Senzor
Light Senzor
Motor IC

Aocoeleration
FEnsor

Reziztance walue input port

(Fig. 7) The structure of Roko board



o™
0 —
= 7@2%54
jul
oo mﬂmﬂm“@%ﬂ%wmmoﬁa
s E_ﬂwéffaﬂywﬂéwiﬂL
Ul #MﬁoﬂLoﬁlﬁow&-ULlﬂmgq.1o~o_|£01ma
H X = ,Dbﬁalioﬁo::xml_ﬁlﬁroﬂluEooﬁ.)-_ln_zw,.m:
z Jxﬁwrmmwo @E%Mz%%ﬂzﬂxaﬂ
...Alln_ jud Wmm :AEE_LHML_L;OL ﬂ‘li‘.wyd_ﬂﬂroﬂwﬁo o
s iffiﬁii_l 3% ITE
=] ST Qd%aqy %i%z??l ™ szﬁrlgﬂ
(=] oF mo o =o ol Pl =) o o oy o ERG o] T B - < _
N E‘mwc;o E_wﬁmﬂnno‘llﬂ,oi K AN S JI‘_.&_‘LEOH‘AIE
3 ao;moﬁo@ﬂEJuro7u.aM1oo_ﬂi _@&.o_s O
= on HOA‘.#Z_Eﬂ,OIJLOEU _ ‘Ul‘tcrcﬂ ﬁ‘mwl ]_EL
m ]Oﬂ:omamﬁ o#eJéHﬂLLEU:WoWM‘mu,oloommoLIMﬂ Eﬂliﬂoﬁﬂr‘_
4 %MT%?W%%Q%%ﬁwwaMQQQH PldzEl
ﬂw._ ™ WHLIMﬂ oo moﬂblbf W:]Qwo MMM 'y,mdﬁéoﬂéﬂ ._ﬁ‘OIz_u ;oﬂ,m_xluo
oF w B LR g M o I o= D o o B Mg ® T 5 o = T
- ?@obc?uo?;z:ﬂﬁﬁﬂ ﬂ@;%ﬂmas ug%ﬂ%%;
m_ne EdnmﬂwﬁEu%i%mowo%rilduﬂﬂu%wmm% &l]a@ra w ™
S oI B )
g bfi?mmﬁ %m@wm;@@ o eeu o ok uwm;ww;
= = o w TR w B do T o M 5 %o WA
r ﬂ_%?ujwwu%xu%ﬂlﬂ I Jo g or O %oﬁxsqﬁ
1%1%1 Bﬂouu:uzﬂﬂqxﬁmomﬂ o XELAT%,
T %ii@i@i%ﬂ = i%auxlﬁ%u%@ o RO ﬂaﬁ_@}%@
b S opl %o Eﬁr% mxﬁWEﬂ < o M 2 Y :owu_mwm i
o GG %ﬂu%mmﬂﬂi_@}. no = & Pz
ol W N % oo Al 2 I g g ™ w o e
U o B E M A SR e v T Z_m%ﬁuﬂ
K C,qﬂﬂﬂﬂnﬂ_.éuﬁl X ™ . 1) ELﬂUIUﬂMEHmO
e %Nrdw <o Bl o ™ e T T
X% L PR Ao el
ﬂ?ue?% L ow ol %;@Pﬂﬂw@ < T A
dﬂ@im B R mHiLAmoaﬁa%ar i
@oAl@_zﬂgx A:_z@ai Mlw wz
ﬂot]@%%%ﬂ%ﬁ JLA_uo#amw.Juafn,_ouww% Eiwﬂﬁﬂwnhz#
}7 N K o X m_r‘;];o ) )
mhmﬂﬂ%zw%og Eamwmgarm%a@ﬁ ﬂ?%ﬁoﬂeﬂw%unﬂ
uooL@@L_fEaﬁwLow moo#E]ﬂmMToqﬂE@ ﬂ@ﬂ.ﬂ%ﬂul%%%
T P W6;ﬂﬂzw_%a@Hﬂﬂ%% ﬂa_umﬂgﬂmu%zﬂ
~ il oy £y 2 F T a o > — W o oy off moF M e i
FL]JEDE]O_HO‘DIL_lQUJ EE:.L‘LIM‘IJI‘I‘” Eo ‘MMO#EEHT ol S
H] < ™ m.ﬁ Q&OUJW@M;O _UT:;E‘W_,IO_ o X T X ﬂﬂ_oléu WMI&OH %)
=) 2] op T b R B H T W 0 ny [ lod 4 2 = 3 M T o <) BR
W :i,/l.uiﬂ_- i ﬂ_ﬂﬂﬁjo UrmHT_Ho,A }AQ%EUJW%M_.W}]
. ﬂgur,mumoz1u1rﬁ%ﬂ%ﬂ%@oﬁ#%%% Wﬂm7m£@%ﬂﬁﬂ%
L ‘I_I‘I ) _— l 7 ﬁ_
5 w%ﬁq@7M&ﬂ%ﬁywﬂmﬁaw@q w%%mw@i%ﬂ@
7 .oElL_L N o o B i ; 0
0 %?dl.ﬂmplﬂuw_/awﬁ%m%%moé1r;opa%og_iu%& éowﬂmmrﬂkﬁﬂmmov.
oo %ﬂ%7.iﬂr>ﬂ|ﬂ§ﬁr e s ?7%@@ m:Fﬂ
< Awﬂowomﬂlﬂ‘mﬂooﬁe% MMmowﬁEoﬂrmEﬂwﬁﬂﬂmﬂwiU %Lﬂlmlm_w‘omgumocxﬁmo
N %%%ﬁ%@%@ﬂZfﬂmogo%Lﬁ% m%ﬂm‘ﬂl G
]Ee o ﬂHE { B = Q7 HO .ilrm_ﬂﬂ 0° S éﬂv o= o M 5 Tl
e?ﬂmﬁ%ovﬂ_@%ﬂ%Huﬂw% ﬁ.g%%]l%ﬁﬂ%ﬂ%?%i
ﬂﬂ%gmq1M1@%§ﬂ%ﬂmQMch%¢ﬂzi
© o e Moor S = X0 T = T T T KN m O K
< =S W — = Jléué]r
iaﬁzlgﬂﬁﬁ%ﬁﬁ%vyxaﬁu:wi
AR KT W <A B S T s N —
ﬂ 1@m@@&m;w
dl;o_llpd\‘lluEv:_zo
.XﬂaﬂeTlr__ﬁ
S;OL

1

s
L

Fol o

O]

A A4

5
=

181 2 3

S Ao}

t o

=

3 9
FAL Al

7‘51_

X

o

=)
=

&4 13

°f

Eay

=]
=t}

7

=

=

W

Al A

Zugoz

o] 71z ==z a9

5

=
a3 71

o

}olom sjutst PBL

Efold RHEL olg
[e) &)

A oF

= 2eH1l.

9’] 1(2010)& %
e
A

[e)



154 S=EEUSES| ==X AH193 AH1=
7 FEF 340 $8 EZeadd dae FA = ete] s, shddz 55l 28¥ £ Ad
T 17AA 9 5SS Agtetd o, FHAs 2 = [21[81[101[141[15][16][18]1[19].
&4 wEE {5t FAFSE THALG 5 TE
<Table 1> Scratch educational programming model using the sensor board
Domain Study subjects Contents Session

I. Programming and scratches basic

The basic configuration of
Computers and

Do

. How your computer is organized? (Hardware/software Outline)

Programming and programming languages(What is a programming language?, Why

Programming the computer And Programming Programming?) 1-2
Language Overview 3. Scratch2.0 Introduction and use it on your computer(install the Web version
Languages . .
About Scratch and offline version).
Scratch View full appearance Scratch2.0 1. Learn scra}tch screen, understand the basic te@s(sprites and stage). ]
Configuration  View and run a simple example 2 Understandl'ng thg screen for the'program(l'Block,'scnpts, 'shapes and sounds tab). 3-4
3. Programming with block(Moving a sprite with motion block).
II. Understanding the basic block 1. move, turn, direction, side view, position moving, bounce.
Motion Understanding the basic block 2. Programming a simple example(ex: The stage is desert, Sprite(CAT)a 5
block (17 code block) programming to look hard to walk)
Looks Understanding the basic block 1. Say, Thm.k' Cos'tumes, Change e‘ffects. .
2. Programming a simple example(ex: Programming cat catches the mouse after 6
block (19 code block) L
thinking).
1. Playing the beat and sound bet, Using instruments.
Sounds Understanding the basic block 2. Programming a simple example(ex: Select the store with a gardenin the 7
block (13 code block) background of the stage. Insert the animal sprite. Each bet and play the beat
sounds, programmed to look for to-use instruments.)
II. Block of Pen and Event 1. pen down, Pen Post, Clear, pen color, pen size change Determine the pen
. . size.
Pen Understanding the basic 2. Programming a simple example(ex: Write a letter using the sprites(the pencil) 8
Block block(11 code block)
on stage.)
1. Click on the run. Running a back ground changes.
Event Understanding the eight 2. broadcasting of message, Receiving of messages. 9
Block codes Block 3. Programming a simple example(eXIF, Programming to talk to each other
on stage two sprites when you press the keyboard)
IV. Block of Control and Sensing 1. Waiting, Stopping, Conditional loop, Infinite loop.
Control Understanding the control 2. Progr'a'mmin'g 'a'simple example(ex: Insert a ball on' stagg using a'stop, 10
Block structured Block Conditional, infinite loop structure. Move the mouse pointer is moving in the
(11 code block) direction of the ball)
Sensing Understanding the sensing code 1. touching(wall, color), did clicks?
. 2. Wait after question, Video(ex: If you click the (<], (), (1], [}] The sprites look 11
Block Block(20 code block) . . R
in the right(left, top, bottom) direction)
V. Block of Operators and Data 1. Arithmetic operations, comparison operations, logical operations, random
. . number, and other
Opg]l;)’cg: Ers Understaq(;ltgo (;:s ]];i) Scll‘i block of 2. example(Uses color touching a comparison operator. One of the things that 12
touches the cat on stage. If the same color as the cat says, “You're a ball.”
Understanding the code Block 1. \{aria?bles and List summgry description
Data who make a list(array) 2. Creating a variable anq list . 13
Block d bl v 3. example(Makes the variable a, b, c. Enter an integer to a, b and After you
and a vanable have saved the result of the addition to the C, Sprite says the results.)
VI Sensor Board 1. Sensor function, installation, utilization
Roko-Board ngofBoard Feg .tures‘un.derstand, 2. Connecting to scratch(Pico-Board, Roko-Board) 14
Pico-Board 1nstall'and utilize. Getting the 3. example(If you press the button, sprite(CAT) 30-degree rotation)
Pico-Board Features
VII. Creating a Project % Create a one-hour program at the discretion of the teacher.(Needs to be
programmed using the sensor—board)
1. Create a project using a sound sensor(Pico-board, Roko-board) 15
Creation process of the project 2. Create a project using a light sensor(Pico-board, Roko_board) -
o 3. Create a project using a button sensor(Pico-board, Roko_board) 17

® After identified the student achievement levels, to and evaluate the program

to be created. (Make advance evaluation criteria. Will evaluate it as a base)
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