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Programming Education Using the Tablet Device (IV)

- The Proper Perspective from Visual Programming to OOP -
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In the fourth report for the current title we show and discuss the explosive progress of visual programming education
on tablet devices. In the previous reports we tried to show the advanced experiences for programming education on
the devices. The progress for this field, however, diverges beyond our expectancy. Therefore, the understanding of
the recent progress and the proper perspective for programming education are required. This report consists of three
parts: 1 the variety of visual programming tools, 2 the advanced understanding for object oriented programming (OOP)
using visual programming, 3 visual programming for liberal arts education. The prospect of programming education in
university is finally surveyed for some years ahead.
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2.3 Swift Playgrounds

[Swift Playgrounds ™ i%, 20164E9H Iz iPad ]}
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R 3 Blockly Games 810 =174l :

lang=jaddevel=108skin=0 BebTd 51
10 You solved this level with 17 lines of
JavaScript:
while (notDone()) {
&\ o - if (isPathLeft()) {
if (isPathForward()) {
HE@C o - if (isPathRight()) {
turnRight () 7
} else {
? turnLeft () ;
}
} else {
HLES T b - turnlLeft () /
Are you ready for the next challenge?
ELES T HESHDILS -
&
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Jows JavaScript Python
Jow4 || JavaScript | Python | PHP | Lua | Dart | XML { BN > |
no = None
i -
BOIRL v - GEND 565 Awt—=#T0O0T LUTICT A RERDD FEES def text prompt (msg):
B '™ 9 try:
FEZ |- o = BEO0 [ (R - & 0 return raw_input (msg)
R . except NameError:
& LTLIcE B —TTF HERILET, return input (msg)
L —
iy
A FHIN—TTY =EHRILES, no = text prmnpt( HeEmE )
— if no ¥ 2 ==
print (" ’ﬁﬁ’ibﬂz FTT
else: .
print ("EHESIN—FTT
Jows JavaScript Python
blockly-demo.appspot.com [CFALADBEENHETT Web A-JH6MAvt-F X
var no;

no = window. prormpt( FEERS
if (no % 2 ==

'h:

1 else {

1

window. alert( 1.%2;’;[5'“, ST
window.alert ("SEIFIL—FTT ) ;
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< GemFarm >

and loops.
In this challenge, there are gems to collect and switches

to toggle open. You'll need to identify the patterns for
gem collection and switch activation. Then you'l write a

function for each pattern and figure out how many times
you'll need to call those functions sing loops.

func straight() {
iin1...4¢
collectGem()
moveForwar d()
2
}

turnRight()
moveForward()
turnteft()
moveForward()

collectGem()

moveForward()

straight()
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// BEHNSERAOEHR

show("$. [UBFIEMNZ?")

let sesshi = askForDecimal() 23
show("°C = °F KZE#IZHE")

let kasshi = 9.8 / 5.8 * sesshi + 32.0 1

show(kasshi)

B6 TARAFE—FTI—FTRMI (BEREKEH)

KUK AR IZH>TRY, 7uyr7Fuy I 07T
WHDD, LTI LD a— FANBZSERERIC L L
FoTNTE T Ly hTHEE LT WEREICR > T
.

—HT7AME—RTIE, HEEMARIZa— RERTZ
LIMTE S, 6L, KIEBIKTANT S LHERITE
L CH T 57127 F A% [Swift Playgrounds] TfE
KL, EITLbDTHD. b OflfNtd 253, <
ANERL T TIERL, 20X 5T Swift Da— Ko
&R L TAHRDZLDTXS,

72385, [Swift Playgrounds) &HMBIOBRE & L THEXR
@ iPad, iPhone 17 7V 7r — ¥ 3 > Off & A BB
Xcode {2 % Tplaygrounds|™ W5 7 a2 S5 I v 7H
FHOBRENH Y, Swift Da— RE2EITTX 2,

3. Scratchdr i 5 Java ~
3.1 #I7Yzx¥ rHERBKEEE/OEH S & Scratchdr

BT TIE, T ZEETRBICEZHES LiciPad 1T
FHWREREY 2T A Ta s I 7T7VR, 7ay
T IVIRLEITE o TS T W S e 2 —H 1
VE—=T = REFHFOXHIZRY, BA -Gk S T
IVIEREERT OO OBEBFTITHL TSI LR
T&/, L, EVarTarurs307i3bedbe
F7T =7 MERWREZ T EEEWRH Y, ZOBA
MHE Y 2T N0 ST I FEE O REESe i #i
FEA -7 e 7T I TEBEOERITIT L EE LR
WweEzbhnd, ¥, H#HHIE, iPad LTOEY 2T
NTRTZIVTT VLD TurlT7IV I EEE,
Xv@EERa—F 1 Lo Ta s T I v FEREOR
PR T D Te D DBE D FEMIZTONWTERE L TE
10)-14)

—F, RETEEZEERTH D IT NAR— Madbk,
FEARNE G BT E BB 7R & OB A AEFA IG5
T BRI T e, ER28HE AN S IT 53 B
ERALLIEH A 2T 85EE LTS, Tus I A
HEICOWTIE, VEREBBIFERE (e Z7I0 7
AF) T7mv s 7us 53 7S5 Scratch'”, R4
=3 ® Javascript & Python, 24EWRBAGFRIEH 7o/ 5
LAEE -1 TREESMEETH D C Silzdy, 3
WHTHIBRIE e 72 AamE ) TH 7Y =2 b
FRMSEE Java 2 PAERR Lotk S Fe /o3I v
TEMGELTRIROI DY FaThERSTND.,

RELEDTU IV EHBIZbE AN, ED
BE/NETL 7 0 75 B OV ERRIE Hh ~ KR 72 7



7Ly MNREEM L7072 IV 78E (4) —EVaTAa7us 51075 00P ~—

07 Z 5D a— ROBYRCAE L DERE D BT HETE
T TIERL, EFRE/ITRES BT T IVITFHEON
TR ARFRERIP X TV =7 MRAICKE KA
LT 25E510%, "RBOZ LTS T IV FHEREDOH
FITIZRE 2 W#ERPE S, 2L T, C++, Java, C#,
Objective-C, Swift 72 & DA 7Y = 7 M S 7E Ti,
HEARN 2R NTTF =X B 2B 2257 V3 ) X
ADa— ROFEER T TRIA TV =7 MancBEEd
Dl o — ROFEEEBNABNDZ L AT V=7 b
7w ro I 7T 52 2T TND.
ZIT, A7V MRWIZESESD TR TR 7T 3
v FHE O RS L LT Scratch]r'” 2RI 5 HE %
R T S, ScratchJr iZF v 57X LWHRESHED
DTIEH D, BOPOHRRETE7 V27 b (Fr
S R) BAEAENTRY, 7V =7 MET S
TaeDAY Yy REDED [Tuy s OfffkE LTS
Uy IV TESL, LN T, Scratchric k57
0o IV EEONCHAT 22 LT, JavadA TV =
7 MEMOBGFRHEABET LT EREHITRDDOTIE
BRWIPEEZHBND, B L LTEH TV =7 MEW
DEZ VBT DHIODOTT Y5 I FTHETIERN
N, BVarvnArulsIvonblmEa—T1
YIHMLDT UG T IV TNEERT DD Y AT
N7 g T Iy THEDOWELE BT DHEME220%
F5. W OFFIClE Scratch]r KV 22 —F 1 > Z i
SECEL, RRBREHbEWEY 2T A e s Iy
2 &5t Scratch 1T X 0 T80 ToepbAF & F247 (f 30) 1 Tl
BARE O IR UFELT (for 30) ) T &Y IR LE
T (while 30) | ORE&ZE LTz, Java (£721% C#)
R 7u I IV 7B ERIROE, HEBIMO
FAEPBRE DYE RV O RBHER SN TNDEY, &
7z, Scratch IT X B E Va7 7w oI e b a—
T4 THRLOT ST IV TR B O®R b TEEY
BULATERTDZETRENICEY 27 A 70T T Iy
IhBa—Fo SOOI R s T I S~ ORI
REEDOIRNBITICHIRE LFTHDHEpI D 5.

3.2 FTP Y MERMDERZAALEZTOEMN

Web 7 7V r—3 a vy AT A&IZILD ETHH~K
KBRS AT A TIE, 77 AZB/NENE LT,
DU T AREE > TEOMEEBE—ENICHKT 5. %
T CRENITIE#RY AT A EIROIEFEDOREP B2 5
W& & 72T,
BOHIPVRIETIE, —DODY T AR— DD &7

L, 7 AET—ZEWET T3 X AEKNT D
R HRILT. ZORETIHERY AT Lk ofiEix
Bz bR, —J, BOHWREIXE#RY AT A D%
AT DY T N =T T XTI F X (FL—A
J—2, MVCEF LR EDEFNZ-E) I2HESLD
DT, T—FT 7 F ¥ 2T 5EBORERZENZEN
—OOHNZRT. AR TIZZ DR EIFRDZR .

HIE OREX, HWMTAY > RIFOH LD 2 v & —
Ry T EBILRBIRO VT ADEEY E—DODIH
e 2b0THD. MUHNIZET D27 T AR %24
7Y = MER OGRS X B CRRERT D
L&, BhSTWikit FoME R RIS 272D r T A
ORI EDERENS [FPA 7= |2 T B,
Z oMz b HEORIED Y ZADEEVICONT, 75
ADEEERLBINTH L TRBITHETE D X577 T A
L OBk E R T 2 T OFGHES 2D T TV =
2 MgRZGHREREL TSOLID JFAL™ %455, 20k 5
ATV = MENEE - 02T I S OEREOER
D~ KB fEH S AT A OREEITIT CTHE L S
.

BETHFT V=7 MeIMICESZ2D TR ST
VUBEBEDOMMAEL LT3 BEOYIF—AIIBITD
Java 70 /S5 IV HEEEZTNWD, ZOE TIXS:
FRBELEFR ST HWRR LA 7Y =7 MERA~OH
fEEROTH B ST, HERPEF Y Z 7 X R EEHBL
TRT 7V av =Ry a—F 1 V= LEDS—
AT70 ST KOG - HWEOEE ZFEM L TWDHR, T
N&EF 7Y =7 MEROBKGHFREZ PRI Y AT
LW NEHET LIV, 22T, ARTIES— LW
THEEBDOX ¥ T 7 X ZFFHTH S To DI 72 7 A >
RE—=2 LT ITARNGF V== % 20 b,
2HRICEST ANTF V=% —2] O Scratch]r 7' &
T ADREEL Java 0 T ADFEERBI/2H5TH
BV, WRICHH DI L IR 23— OEREBZ
RoTHH, RBIC [ANTTV—RE—2] OBY#E
WCEDZ WS 7u T IV EEOBRRERET S,
BB, FEAL L RAZX =V OHBODIIE Y 2T VT
RS IVIEREERVD TR ST IV SEEOBMRK
X, EEARICBE SN Y — A" 2RO THRAOH
BN CIX R 72 e o Tz,

HLEIF—ATHY EF L7 —A7 s T 08% TR
NoGFT—RE—V | EOFTVPA L RE—v AT
RN 70l S5 IV T AZA N TERETDE RS
X, =BT EBOX Y T 7 XN T 55



NIA=RTX, BHEXY 77 ZBXEXY T 2DR
T A= ZBOY A R FrOBERR2KICELH & U THLE-
WFRET 22 it d. ZOFE, ¥ 77 XDOEHE -8
Mz b5 7ur 7 AOBIETIE, ¥ 77 Z3FD
52 8 OO RESY O if SCOZEHE R if L H DA
MR E 2B IR MENEL, FOEETNPRYKER
bornd, FLT, oA 7V =7 MENSIET
FEELTDH, ZORBIE o< Kb TLES.

3.3 RFSFC—RE—VLEEODERE

FHELLUNRE =2 D—D [ANTFTFV—RE—2] %
UTROMY TH D, HEBIEFE U N O HERRR D
BEEOTNIY XA(ZNEANTTV—ERATND)
BEENENANTI TV =7 TR LTH7BAVIL, T
NIV XAOFEMEZDY T AOHIZRRIKT . 794
TY NI FZRAFINSDA NG T V=0 F ZA&HATD
B, EORANTITFV—I TR A —Tx—A%&HL
THHDAY v RATHOHTZ EMNRTES, £ LTI
VCHENTEANT TV —27 T RAEZD 7 T A O
HAERZRS., TOLLAERYE—T7 1 XA (LEM)
LIEATND,

(ARG TV=RE—V] %, FBEEHELTNWD S —
LT T NENT D8, HEANI TV -7 T A%
FMAT2MMD7 4T N7 T AORKREE, 7 — bz
TE®D0 TR (AL TR) ITEIVYT, AT
TV =0 T ADKREE S — AELT 58X Y T K
JIARHY L THZ LT D, £, TAMNITU—
NE=2V ] IZLTRY, F—AZBYT5X Yy 7720
¥ /U0 B OB L X+ T 7 X OVEDRE) % 92 E
MICBZROAVTXAN FAEHETS. %% T
ORI GAVBHHBLTHOAY v REEHLTNWDA
B =T x—RA7 T AbHET 5.

UEDLSARIZEY, A4V TR, ¥ T
7 & A (concreteCharAjava) ([X9) & % ¥ 7 7 X B
(concreteCharB.java) (X|10) D2#AZEHT D Z L7

SimpleChar
WV
Context <>9 Char
| |
ConcreteCharA ConcreteCharB

B7 REITHIAISITO—NE2—2DI5RR

AVFXANI TRARLF Y T ZOEUOFEZRFY T
Z OEEDORE) DI R %525 &\ 5 ¥ 2 T IR LB
WL 725, [RANSGFV—RE—2 | 7 FTAKEL
TET (X7).
ERTHHLER S FAD Java 70 7T NI D
WY ThD, ZDJavaru s T A (K8~12) XXz
AT HEFSO~BDIHICE TSN, avyy—rie v
o8 ARENME] T+ 527 % BBEIE] OIEICE THEH
MWRREIND.

public interface Char {
public abstract void move();

}

K8 Charjava (f »2—7x—RX)

public class concreteCharA implements Char{
public void move(){ /11 ®
System.out.println("s+ 7 7 ZADSEE"); //
}

}

B9 ConcreteCharAjava (v 5% 4 A)

public class concreteCharB implements Char{
public void move(){ /] @
System.out.println("=¥ 7 7 ZBH#EIE"); //
}

}

E10 ConcreteCharB.java (¥+ 5% 4 B)

public class Context {
private Char currentchar;
public Context(Char chr) { // @
setChar(chr); /] ®
b
public void setChar(Char chr) { // @, @
this.currentchar = chr; // ®, @
¥
public void moveCurrentChar() { // @, ©®
currentchar.move(); // ®, @®
¥

®

}

E11 Contextjava (A TFRX I T R)

public class SimpleChar {
public static void main(String[] args) {
Context context = new Context(
new concreteCharA());// @

context.moveCurrentChar(); /1 ©®
context.setChar(new concreteCharB()); // @
context.moveCurrentChar(); /] @
b
}

K12 SimpleChar.java (A1 >/ 9354 F7 > b5 R)
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Scratchdr 71 27" A Java 7077 I

AA T T A e A = SimpleChar.java
S ITAT b =
75 2 i context.setChar(new concreteCharA())
& context.setChar(new concreteCharB())
z context.moveCurrentChar()
TR X524 C LIk Context. java
7T A - new Context(new concreteCharA())&
= &l
ﬁ Lxadxy I4ERk ﬁ setChar(new concreteCharA())
= §
?? LR S TR 9 n setChar(new concreteCharB())
B moveCurrentChar(){currentchar.move();}
AH—=Tz—A | ST DY T 7 XFL interface Char.java
abstract move();
ANTTU—A xS ubu ConcreteCharA.java
* Y7 move(){System.out.println("/E[E#5"); }
2 F55U—B ﬁ(if ConcreteCharB. java
PUSy 7 move () {System.out.println("ARHE");}

U EDJava 7 v 75 A LIRIEFEOBEZF DL, F
il Ic b IR ORS 2T 5 Scratchlr 70 75 || KLY C
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i I DE = RN T e RN RN S i
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& U MICEIEHRB L TWAEEOX v 5 7 2 0%
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5EYa—)) OFETRBEIND E—E Bk X
NWTHIE LBRVIRRBIC R B, Fv 57 2|k
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