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Programming education using Scratch electronic blocks

Yunju Jo - Seok-Ju Chun
Seoul National University of Education

Abstract

Scratch is Educational Programming Language, and it has been widely used in Elementary school SW
Education. Many studies show that Scratch education is helpful for students' computational thinking and problem
solving. However, the lower grade students use scratch less than the higher grade students, and the higher grade
students have difficulty in understanding basic programming principles such as sequence, repetition, and condition.
Therefore, in this study, we developed Scratch electronic blocks and programming education curriculum. We had
classes for 2nd grade and 6th grade students, and it was confirmed that the score of 2nd grade students' interest
about programming increased from 3.28 to 358 and 6th grade students' interest increased from 3.41 to 4.09. As a
result of the programming basic principles understanding assessment, 84% of the 2nd grade students solved more
than 7 of the 9 questions and 62% of the 6th grade students solved more than 7 of the 9 questions.

Keywords : Scratch electronic blocks, Programming education, Interest in programming
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2.2. CS =33

v ae] AFE 3 WAL FI(CSTA)S W=7 FE
I3 (ACM)= F%5 A7E T3 K-12 AFE %4 15
w7b S AAEATHS] 20161 1090 AAE A=
& K-12 CS Zd 9=+ A8 A8k 4 A
(core concepts)™ &% (practice)o] YFEFLFQITE 314 A
He 7 E #AFY A 2~®(Computing Systems), Ul
EY =9t BN (Networks and the Internet), A}& ¢}



4 (Data and Anylsis), ¢z Z2aT
(Algorirthims and Programming), Z#]3 #AFH o
F(Impacts of Computing)e]tt. &
ZAAQ A5d w3k FH], AFEeE g
AFE A Q2 Fostr], 43k AMgeta T
AE A7), AFE 2

FEel s eataEstrlelth. CSTA

WY g AR A UE<d L E(Algorithms),
Ao (Control),  EEModularity), =ZZ1% 7
(Program Development)S 34 7ldeo=2 HAsd i
cszHdgay g5 gode  AFY FE AH
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HEH UE 2404 AAEHE QaFe g A
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3. AdB X M 22

23YgA Az E2& (Fig. D3 7o) MITolA 7t
3 A3 A TRadgedA AgshE A3 B2
A3 2y 594 VTS AL FEANLEE A
StTh 23 A AxF 5L PC 4ddA 9 ~a X
zzagde AFde EES nl9AE o835

3%
g AFse YL AFHEE ojglololER 4

AR A 252 8¢ 224 U]

move var steps

turn @ degrees

move @ steps

turn (¥ @degrees
_—

(Fig. 1) Scratch electronic blocks

2AYA WAz B2 PJuBEAY Loz WA 1

zaeto] ANoE 47 B @ A
saeA) 308 SU-d-SF WA FA PO
2 Zeadde @ 5 vk 23gA A4 85 o
HE BEo Sgsh vhaE 280 v B3 9
Gehe geoln BFom PAHL. vhay B2 g
Fol Seloln BES AZetn vhag BEo] Qi =
se] o MES FEU viay B8] Seoln B
S3 BAse] QA BE FEE oiH AZebolE
7 ogAole zeelAE PG 2adR Aseold
((Fig. 2) #2) }HOE S MY BAFES 7

(a) Scratch 3.0
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(b) Scratch simulator
(Fig. 2) Scratch 3.0 and Scratch simulator using blocks
with same function
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<Table 1> Curriculum of 2nd grade students and 6th grade

students
peri

od 2nd Grade Contents 6th Grade Contents
+ Introducing the - introducing the class

1 class - pre-test of interest in
- pre-test of interest in .

. programming
programming
Sequence
Introducing of Sequence, Repeat

‘Coding’ - Introducing of
- Introducing of ‘Scratch’ program
‘Scratch’ program - Learning the

2 Observing electronic | ‘Sequence’ and
blocks ‘Repeat’ concept
- Learning the - Draw some lines.
‘Sequence’ concept — Draw 1 space of stairs.
- Move the sprite. - Draw a square.
Draw a line.
Sequence, Repeat

Learning the

‘Sequence’ concept Sequence, Repeat
- Change pen color and | - Learning ‘15", 90°, 360"
draw lines - Draw a circle.

3 | - Learning ‘907 - Draw different size
- Draw 1 space of stairs | circles.
- Learning the - Draw different size
‘Repeat’ concept squares.
- Move sprite 100 steps
using repeat blocks.
Repeat, Selection Sequence, Repeat,
- Move sprite to random | selection

4 position using ‘Go to | - Learning the

random position’ block.
— When flag clicked, draw
a line.

‘Selection’ concept
- Check event blocks
- Use ‘When flag clicked




and go to random position.

blocks

- Art Project
— When flag dlicked, draw | — Draw some circles and
a line, play meow sound, | squares.

Play meow sound when
the sprite go to random
position.

Sequence, Repeat,

times, Play sound Meow

Selection Sequence, Repeat,
- Review Selection
-Draw lines, Repeat 4/24 | - Review

‘Mondrian art project

5 | when flag clicked - Connect electronic
- Make my own art project | blocks to draw Mondrian
- Connect electronic | style art work and expect
blocks and expect the | the result.
result. — Check the result
— Check the result.
- Post—test of interest in | - Post-test of interest in
programming programming
6| Test of - Test of
programming basic | programming basic
concept concept
- Interview - Interview
<Table 1> 4 B0l 28hd 63hd EF Fx, dt
B gelolebs Zeady )8 A% dgekd o
EAo g g dolxE AT 2 63hd EF
SAAClE A C1ely] B olgd el A& A4

(Fig. 3) Demonstration of Scratch electronic blocks in
2nd grade classroom

23k ool = <Fig. 3>

zagA A4 25S A
1 SRR SRR

A 22y 19 749 AES sl

Agalgleh, 2ada A S5 zyse] ARl
CER-EEE DESENEE SRR N
4718 B B g TR

<Fig. 4> Demonstration of Scratch electronic
blocks in 6"

Grade classroom

68hd SAEL Ao wHE E=g]ol ~EFYU 9] of

R A - -
E 22AE ANRES U2 SASA TEIGT &
& ZY3ta AlEdHolHE vwe AFE ee A

42. 29 23
Zzaggel g3 sve WstE S48 98 &
A A Foll Tz HJAE AT Ashd ast
Lq°ﬂ A 22 v&e AAAE Agsts Ashde =4
<= A gkl Algsilth FrE A= gAE
5@ A Ao R sjdE s Hio FASHES T4 Y
gk AbH, ARG AdkE SPSS 2402

<Table 2> The 2nd grade pre—post test results of interest
in programming

Classification Mean | SD t p
i 3.28 .76
Interest in pre 4856 | 000"
Programming | post | 3.58 64
Interest in pre 3.75 92
Programming 5745 | 000"
class post | 4.19 82
wakp< 001
F9 A Z2aH% AAC digh $HE Hyto] 328
A £ F 3582 TG o TR el
3t True PGS 37504 4192 ZUbskch t1E A

= 3.
oM pt= o FE& guEy o2& (p<n)S &
i [e]

#9537 A Aot g
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<Table 3> The 6th grade pre—post test results of interest in
programming

Mean | SD t p

Interest in pre 341 82 .
. -4.017 | 001
Programming | post | 4.09 il

Interest in pre 3.31 71

Programming
class post | 4.33 83

Classification

-6.608 | 000"
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<Table 4> The Assessment questions of programming fun—
damentals for 2nd grade students

No. Contents of Questions

o1 The cat drew a line as shown below. Connect
the lines according to the order of the blocks.

Q2 Arrange the blocks appropriately to make the

cat moves 50 to the right and play ‘Meow’ sound.

Q3 | I want to make the cat move 50 and play ‘Meow’

4 times, so I coded as follows, but it did not work.
Find the wrong block and write the wrong reason.
The cat changed colors and drew a line as shown

Q4 below. Where is the right place for the block?

o5 Describe what the cat will do when it touches
the mouse pointer.

6 Describe what the cat will do when it touches
the mouse pointer.

Q7 If you click the flag button after coding as shown
below, draw what kind of figure the cat will draw.

o8 If you click the flag button after coding as shown

below, draw what kind of figure the cat will draw.
I want to make the cat move 100 steps, so I
Q9 | coded as follows, but it did not work. Find the
wrong block and write the wrong reason.

o

#ao] gov] £AGEY), WHEEY), A
gERFOR olFold Ut BAY FYL JFOE
BYL TRIW FHH), 0F £ 2R
_’[:

PLRCRY ?LLOV](QI“'Z Q4~Q8) S5 FAsHQS,

¢

Percentage of 2™ grade students who
answered correctly

100 92% 88% 92% 88%

84% 84% 84% 84%
0 72%
0
U I
0
0
Qi Qz2 Qa4 a3 as as Qe

09
Repetition

o

-

&

o

Sequence Selection

(Fig. 5) The result of 2nd grade students’ assessment

(Fig. 54 ®%o] Ql, Q2, Q4, Q7, Q82 xatoll #*
#y Aol Q3, Q82 HHE Q59 Q62> AMEd #H
# EAelth ‘eat 7H S ¥3ele 5EA F RE B
AL 2E A = 148 (66%)01aL 21H(84%)°] 5
A F ARA ol BAE dAsGh W AE S
x3ele 28AE BT slde g 179 (68%), ‘A
9 Jhde e 28AE BT Sde s 229

J.i:lq]\:ﬂ 7]_“%_ OJQ Jﬂ7]—0ﬂ 7(]—7]—6} 25134,] 6]—%37«
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<Table 5>% 65d AL 22y 7] Y
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<Table 5> The Assessment questions of programming fun—
damentals for 6th grade students

No. Contents of Questions
o1 Arrange the blocks appropriately to make the
cat moves 50 steps to the right.

Arrange the blocks appropriately to make the
Q2 | cat moves 50 steps to the right, turn 90°, and
play Hello’ sound.

I want to make the cat move 50 steps to the
left and play ‘Hello’ sound. Check the algorithm

Q3 and find the wrong block and write the wrong
reason.

o4 Arrange the blocks appropriately to make the
cat moves 200 steps to the right.

o5 The cat will draw 10 squares at random locations.

Make code the shortest possible.

I want to make the cat draw a square, so I
Q6 | coded as follows, but it did not work. Find the
wrong block and write the wrong reason.
Arrange the blocks appropriately to make the
Q7 | cat play ‘Meow sound when it touches the mouse
pointer while moving 200 steps.

I want to make the cat move 50 steps and turn
90° until it touches the mouse pointer. Check the
algorithm and find the wrong block and write
the wrong reason.

‘When the cat touches the mouse pointer while
Q9 | moving to a random location, it draws a square.
Make a correct algorithm.

Q8

QI"Q3& 4 Q47 Q6L vk
H TFdor FAE St —rxilgl 3

TE371(Q172, Q47Q5, Q7, Qs =
Q6, Q)& = F Qith

(Fig. 6)& 63hd SS9 Hrl A7E g Ao
2 2w 712 98 Gl #r1e 16Me] NS
= 10(625%) 9] S0 Fold Hrl #3 97kA] F
TN oS Al e of FollAM 998 (90%)e] &
= 97HA B B3 AFE sjdstarh

23R A 255 &8¢ T2 ¥ 535

Percentage of 6! grade students who

answered correctly

100%  100%
93.7%  93.9%

100
812% 812%
8 68.7% -
525%  62.5%
60
40
20
0
s 6 @ o a

Sequence Repetition Selection

(Fig. 6) The result of 6th grade students’ assessment
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