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Evaluation of AnchorGarden System that Helps
Understanding of OOPL Concepts

MIURA MOTOKI*'® SUGIHARA TAROZP)

Abstract: Learning of object-oriented programming language (OOPL) is difficult for novice programmer.
We proposed a method to visualize concept models of OOPL, and allow the novice programmer to manipulate
the visualized models by intuitive manner. The novice programmer can see snippets of source code corre-
sponding to the manipulation. We developed a system named Anchor Garden (AG) to realize the method,
and conducted an experiment at the end of CS1 course. We confirmed the system significantly increase the

understanding of object and variable relationship.

1. 0Ogoo

goooboooobooooboooooooooobooo
coobooooooocooboooooooooboooo
0000000000000 0000000KIdSim[1] O
Viscuit2] 00 0000000000000 00000O
coobboooooocooboooooooooooooo
cbooboboooooooobooboobobooooooao
cobobooooooocooooooooboooooooo
cobobooooooocooooooooboooooooo
O00o0o00o0o0ooo0ooooooooo 8o

! pDDOOO0O0 O0OOoDooQ
Faculty of Basic Science, Kyushu Institute of Technology

2 0000000000000 O0OoOoOoOoO
School of Knowledge Science, Japan Advanced Institute of
Science and Technology

3)  miuramo@mns.kyutech.ac.jp

) sugihara@jaist.ac.jp

Alice[4]ONigari system[5]0Scratch[6) 0D 0000000
gobooooobooooooocooooooooboooo
gobooooobooooooboocoooooooboooo
goboooooboooooboocobooooooboooo
goboooooooooooboocooooooobooooo
gooobooooooooboooooooOooboooo
goooo
cobooooooboOooooooobooboOoooooa
uobooocooooocooboooooooooboOooo
uobooocooboocooooocoOoboocoooboOooo
uobooooooooooboocoooooooboOooo
uoboooooooocooboooooooooboOooo
oobooooooooooboocoooooooboooo
ooboooooboocooooocoobooooooocooo
oobooocoOooocoooon
cooboooooboooooooobooOoooooa



gboboooooboboboooooobooboooog
gbobooooobobobooooogboboooog
gooboobbbooooooboooooooobobbodg
0000000000000 7joooo0ooooooo
Anchor Garden(DOOOAG) 00 OO0OOO0OOOOOOOO
goooobobooboobooboobooboboboon
gboboooooboobobooooboboboooog
gbooooooboboboooobobobooog
gbobooboooboobobooooobooboboboooog
gboobooooobobobooooobobobooog
goodoz2n1oobooboo0oboooobooooboog
gboboooooboobooooooboboboooog
0000000000000 ®)oo0o0oooooo
gboboooooboboboooooboobobooog
gbooooooboboboooooboboboooog
gboooooobobobooooooobobooog
gboboooooboobooooooboboboooog
gooood

2. AnchorGardenOOO0O

gboobooboboboobooboboboooooo
gobooboobooboboobooboobbooo
gobooboobooboboobooboobbooo
0000000000000 0000000000 (Frac)
gobooooboobooo

00o000oooooooooo (0 yyooooooo
Typed Frac 00 ODOOOD0OOO00OOOOOOOO Vari-
ableJ00O0O0O0O00OO FracOOOOODO fraclOODOO
000000000 Object DOO SHIFTDOOODOO
00000000 FracOODODOODODOODOOOODO
SHIFTOOOOOOOOOO0O0O0O0O0000 200000
0000000000000000000000000*'0
0000000000000 O00 fraclOO0OOO0OO
gobooboobobooboobuooboboobooo
goboobooboboooboobuoobooobobooo
gobooboobboooboobooboobobooo
gobooboobobooboobooboobobooo
goboobooboboobooboobooobobooo
goboooobooon

AnchorGarden 000000000000 OOOOOO
gobooboobooboboobooboooboboob
0O O O method - public Frac mul new(Frac) 000 00O
(0 3000000 40000000D0OO0DO0ODOO
gobooboobbooboboobooboooboboob
000000000 (0000 frac2)J0000 OKOO
00000 Object 00D ODODO0ODOODOOOOODOO

*I SHIFTOOOOO00000D0DOO0OO0OD0OO000000000D0OO0
goooooooooooooooooo

» (=[E[ R JJ(2sourcecodewindow. 4 % & #

or Garden 2 (orid OJfee 5 48
@

o ||[rousize

Variable Object

EdEN
PY4

E
g

QDR E

01 0000

%] Anchor Garden 2 (World 0) " % (=B % JJ& sourcecodewindow, # % & ® [=[E] %

| File Extra Window Worlds Help Fontsize

| Frac frac1; =
frac1 = new Frac(1,2);

Frac frac2;

| Type  Variable Object
Frac fract

| Frac 1.
-]
| e a2 LI/E
Fracl
%) Constructor of Frac (S
new Frac(a,b);
a 1
b 3

ok

E

2

oo

BB

H

——

H
T

02 0D00oobooooo

0000000000D000000000000 frac3 O
000000 (O 5)0000new D0O0OOO public void
mul(Frac) 00000000000 DOOO0OOOOOOO
0000 (000 fracl) D0OO0O0DOOODOODOOODOOO
000000000 public void reduce() DO0O0OOOO
gobooooooOoooobooboooboOono
coobooooobOoOooooOooOoobooOoooooa
0000U0ooo0o0o0oU0oo()oooooooo+00
0000000 (()UO00000000000U newOO
(0O0)OoooOooo@®oUoooooooooooooo
0=0000004)000000000000000 (5)
oobooooobooooooocoooooooobooboooo
ooboooooboocoooboocoooooooboooo
oobooOoooboooooboocoooooooboooo
oooooboOoOOo0oOooobooboOooO0O0OFracOOonon
oobooooobooooooocooboooooobooooon
ooboooooooocooboooooooooboOooo
goboooooooooboocooboOono

3. 00O

20120 80 000D0OO0DOOODOODOODODOOODOOO
000000000 20000 (OO0 AQoODQoOOoO
00 BOO)OOooOoOooOoooOoocooUoooooo
0000oo000oo0oooooooooooooooon
0o0000O00DbOoD0DbOOo0O0OO0DOOoOo 20000000
00000 AnchorGardenODO OO OO OO0OO0OOOOOO
ooooo 10000

O0000BODOOOOOOOO AnchorGarden O 0O O



) Anchor Garden 2 (Worid O) -

% 0 lemslC) sorecode windon, ® & & &

nnnnnnnn

=&l = ]

Frac frac1; =

rac1 = new Frac(1,2);

Frac frac2;

rac2 = new Frac(1,3);
Frac frac3;

Type  Variable Object

0 3 VariableOOOOOOO0O0O0 000000

& Anchor Garden 2 (Worid Q B %4 =lB[R [ souccodeWndow, ® & & & (=B8] =]
Fle Extra Window WorkdsHelp Fontsize
. - Frac frac1; 1
'LYPO Variable Object ffrac1 = new Frac(1,2);
r2c 1.
B7m] :: :; /5 Frac frac2;
— m\ frac2 = new Frac(1,3); |
[rer e _ IE Frac frac3;
[£] invoke method =) W
select arguments
Frac
ac1.mul_new(frac1 ‘v )
ifrac1
‘ c2
I
04 0OD0O0O0OO0OOOODOOOODDOO
) Anchor Garden 2 (Worid 0} - y olems ) soucecodewindow. # % & & [(=[E] X ]
File Extra Window Workis Help Fontsize
Frac frac1; =
Type Variable Object rac1 = new Frac(1,2);
Frac. Frac fract —_—
’Wﬁ /3 Frac frac2;
Frocll Frac fracd + 8 rac2 = new Frac(1,3); |
[D]] yfﬂ- Frac frac3;
Blren I I |ifrac3 = frac1.mul_new(frac2);
i
A
- 5|
lollo]
String. 1 |
U
Stingl]
| D]I! new Frac(1,6); (New Object)
Obfst ~ fract.mul_new(frac2); (New Object)
i_frac3 = frac1.mul_new(frac2); (Link to New Object)
05 O00000O0000000O0
01 0000 (20000)
Table 1 Lectured Contents (20 minutes)
oooo oo
coooooooo ooooooo

cOoooooooooo
oorUOOOOQg
oorUOOOOOOnd
ooPOOO0O0OODO Object
=000
null 000
new 000
oooooo (1)
oooooo (2)

0o=00000000
ooo=000+4+000
go0o0d Frac
000 Object DOO
0000 Object OO
oooooooooo
00000o0oooooo Object
000000og Object OO
Dooooooooooo

000D00OD00bO0O00oO0oDOoobOoOoOowooog
000000000000 Ad000000000000
O0000o000ooooooDoooooooooooon
000000 wodboooo 2000000000000
O000o00o00ooo00ooo0oOo Aogdo4000BOO
03000000000000AQODOODOODOOO
000000 AnchorGarden OO O D0OOOD0OOODOOOO
BOOOODOOOOOO AnchorGarden 00O O OOO0O

02 0000000

Table 2 Scores of mini-test

0000 (510) 000 (480)
001(3000)00 2.88 2.96

oooo 0.32 0.20
00 2(000)00 3.31 4.33

oooo 1.82 1.28

oo0ooooooooooo

0o0odoooooooooooo 10000000
00000000 0DbOO0O03000b0000 20000
00o0oo00o0ooooDooooooooooooon
O00DbODbOOs000000

Joo0b0o0ooO0boDO0ODOO0ODODbOOODODOODO
000oo0oooooooooooooooooono A0
05100BO0O048000000000000000 20
O00FOOO0O0OO0OO0OO0OO 1000 2000000000
000000ooooooo0o0ooooooosoooooon
00 1000000000000 (¢(84) =1.40,p = .16)0
00000 200000000000000000000
000000000000 (¢(90) =3.24,p < .002)0

00 10000000oooooooooooooon
ooDoooooooooooooDpDooooooooo
ooooooooooooooooooooooon 20
000000000000 O00AnchorGarden 00O OO
o0o0ooooooooooooooooooDooooon
ooooD0ooDOooDO0oOoDO0oOoDOoOoDOoOoDOO
AnchorGarden 00000000000 O0OOOODODOO
O0o0ooo0oooo2000000000000000
0000000000000 D0DO0O000dAnchorGarden
ooo0oooooooooDooooooooooooon
ooooooooooooooooooooooooon
ooo0oooooooooDooooooooooooon
ooooooooooooDooooooooooooon
oooooooooooooo

4. 000OO0OO0ODOOOO

oooooooO0o0ooo0oo0ooOooooooooo
ooooooo0ooooooooooooooooooo
oo0o0ooo0o0ooooooooooooooooo
oooOoooo0o0ooooooooOoooooooooo
gooooooooOoOOOOODODOOOOOOOOOO
ooo0oooo0o0oooooooOoOooooooooo
oooOoooo0o0ooooooooOoooooooooo
oooooooooooo

0000000 http://ist.mns.kyutech.ac.jp/
miura/anchorgarden/ OO0 O0O00O0OODODO

00 0oooOoooooOoooooOoOooooooo



OO0 226502040 00000000000

oooo

[1] Smith, D. C., Cypher, A. and Spohrer, J.: KidSim: pro-
gramming agents without a programming language, Com-
munication of the ACM, Vol. 37, No. 7, pp. 54-67 (1994).

2] DOO0OO0OO0OViscuit:OOOOO0OO0O0O000ooooooo
O00000000000O0o0oooooO 20040000
pp. 183-184 (2004).

[3] D00D0DO000DO0O0O0O0DDODOOOOUDODDOOOODDOD
godooooboooooooooboooooooooo
000000000000 0000ooooooO Vol. 44
No. 13, pp. 58-71 (2003).

[4] Powers, K., Ecott, S. and Hirshfield, L. M.: Through the
Looking Glass: Teaching CSO with Alice, Proceedings of
the 38th SIGCSE technical symposium on Computer sci-
ence education, pp. 213-217 (2007).

) D0O0O0OO0O0O0O0O0OO0OO0O0OO0O00OO0O0OO0OODOn
0000000000000 Nigari: 0000 JavaODO
0000000 00oO0ooU0O0ooU0o0oo oooooooo
Vol. 45, No. 9, pp. 25-46 (2004).

[6] Maloney, J. H., Peppler, K., Kafai, Y., Resnick, M. and
Rusk, N.: Programming by Choice: Urban Youth Learn-
ing Programming with Scratch, Proceedings of the 39th
SIGCSE technical symposium on Computer science ed-
ucation, pp. 367-371 (2008).

[/ DO0ODO00O0ODOUOOO0ODOOOOOOODOUODUODOOD
goodooooboooboooboooboooboooooo
000000000000 Vol 50, No. 10, pp. 2396-2408
(2009).

[8] DO000O0OOD0OO0OODOOOODO0OOUOOODOOOO
Joodoooboooooooboboooooooog
00000000oo0ooUoooooooo (Sss2011)0
pp- 43-49 (2009).

0 0

b1 O0O0oooOooocooobOocOooooboooono
ooooocoooood

goo1 g0 1-1

Frac a,b,c; /00000
a = new Frac(1,5);

new Frac(2,5);

b
c = a.plus_new(b);
c.print();

o002 00 1-2

Frac a,b; /00000
a = new Frac(1,8);

b = a;
b.setBunsiBumbo(1,4);
a.print();

ooo 3 oo 1-3

Frac a,b,c; /00000
a

new Frac(1,4);

b = new Frac(2,4);

(]
1

b.plus_new(a);

)

= C;

o

.print();

002 0O000OO0OO0O0OO0OOCOO0O0OCcOO00Oo0O0d
gobooooooocooood

000 4 00 2-1

Frac x,y,z;

x = new Frac(2,5);

y
z = a.plus_new(y);

new Frac(4,5);

000 5 00 2-2

s

Frac m,k;
m = new Frac(3,8);
k = m;

k.setBunsiBumbo(2,9);
L

000 e 00 2-3

-
Frac p,x,y;

new Frac(2,1);

new Frac(3,1);

p
X
y = x.plus_new(p);
X =y;
-

000 7 00 24

Frac c,h,m;
¢ = new Frac(1,2);
h = c.plus_new(c);

m = h.plus_new(h);
-

oo0 8 00 2-5

Frac a,b,c;
a = new Frac(2,3);

new Frac(3,2);

b.plus_new(a);

b
o]
b null;




