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A Programming Learning Support System with a Visualization Function for
Beginners to Advanced Learners

Masanori OHSHIRO* and Yasuo NAGAT*

Abstract: We have developed a programming learning support system with a visualization function for
beginners to advanced learners. The visualization system for Java is implemented as an Eclipse plugin. The
system has its own unique features such as visualization expressions that take into consideration easy-to-
identify figure representation, seamlessness / context dependency, and several exercise functions adapted
to the learner’s growth process. In this paper, we explain the reason why visualization is necessary, analysis
of important matters for visualization, differences from existing visualization tools, static visualization and
dynamic visualization. We describe algorithm describing exercises with dynamic visualization and structure-

oriented definition exercises using stepwise guidance and static visualization developed for beginners.
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abstract class Tool {
abstract void process();

}

class Pencil extends Tool {
void process() {
System.out.println( "writing..." );
}
}

class Guitar extends Tool {
void process() {
System.out.printlnC "playing..." );
}
}

class Person {

}

class Main {

}

Tool hand;

Person( Tool theTool ) {
hand = theTool;

}

void work() {
hand.process();

}

public static void main( String [] args ) {
Person p;
p = new Person( new Pencil() );
p.hand.process();
p.hand = new Guitar();
p.hand.process();

}
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19 PersonBATI 10 MHWIBHES NIEHEF

Z LT, main XY v FORETZEE p (ML
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AV v FiE, 74—V FhandiZL>TERL TS
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}) ~process X v £ — T % %IE5F 5. process X vt —
VERT Y FAREAPORELEITT A=V
X TRBEIT S, THIZK 5T, “writing..” &
W) FRM Thb NS ([X22).
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work( )  Person( )

main X ¥V v FTIE, IROMH E L T Person B 7
T2 PSR TwbLTool A 727 o
DR ERZEIT). FFGuitar A 7T 27 MR
B L (23), R L7z Guitar®Bl 4+ 7Y = 7 b~®
Z Wl % Person® 47V =27 b® 7 4 — )V Fhand
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7 MIEILLBZHINLL LD TV T N]ava
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MIEBIWICHIBES NS L) JavaD ¥ AT L Off)
EEFHFIAMLLDD720TOH S5, HAWIZ
T IEBIPR 22 2R G 2 W < 97 & v ) SUIRMAT 3
ENDYEI I SoRe

K21 Person®A 7315 h~work
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K22 PencilBZJ3 15 b process
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®25 PencilBAJI 10 hEIRRICTD
®EIZ, main XYV v FORFHIZEE p TEHELTWw
% Personf 4 7Y = 7 F~Nwork X v & — V2% E
SN, DWW TPerson+ 72 =7 FDwork XV v
FiE, 74—V Fhand 2328 L T\ % Tool B % 7
Yz U M\process X v =T REFL, TOMB
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5. RE{kZEBEIES

FFEELR, AV AT L0 EALEREE FH L
B E LT, MENLETVI) AL %R TE S
IR DDOEE18] L, 75 AEKREITRD
FRICT 2720 DB [15] 2 ER L 7-.
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WCEERF SNz, AT AIMEE LT VTY) XA
DR —A A= 2o, LORFEL TS,
ELT [intBEF%Z 5 EFOMY a lZHETNDHMH
BROBEHFBOBEZRRTERTL] L) 7T
Y ALDIEffEY — A 32— FZ2K27TVRT. HEHO
FEARM AR &2 X281 7R ¢ EFRMICIEfE Y —
- FEFRLAWEEIATL, BHERELICE-
TIELW7 LT X5 QBN & 58 E IR
% (1X129~30).

01 int [ Ja=4{3,7,0,8, 1%,
02 int even = 0;
03 int odd = 0;

B
05 for( int i = 0; i < a.length; i++ ) {
06 | [fCalil¥20>{
07 leven = even +1;

08 }

29 else {

11 e
12 }

B

14 | System.out.println( even );
15 System.out.println( odd );
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Z 2T, HHBEALE & b o BB BT A 5

YAEHW, BAFEERLERERLREFY) NS T
ARNEREFR ST HEEH 2I_RE L 72[14].

/**
* NBERT ISR,

* @q#t0 ABZEXRT public 7% Person 7S REEEL LD,
* ZDITRILUTOANEREFD,
* @g#mlist
*/
public class Person {
* %

* FERT,
*/
int age;

/**
* age 74 —JVREHEL TSR NS5 5,
*/
Person( int age ) {
this.age = age; // @q#t RIEXBETIERR L/ R b+

}
Vil
* main AV v R,
*/
public static void main( String args[ ] ) {
}
¥
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public class Person {

int age;
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