Sk > ‘-:,H u 7FzxL=E ,?,] 3
g3 =2 a9y AFAS 5}
A u 579 = ] o] 0_]
._.g.:laﬂ o -Iy 2y ] =
eIy
2 o
2 oATE geteld wgHn Qe Tady 3RS 9% T2y ug Zdddas A
@t WA ZEaegel B3 Fuiele] tgd Aest @ mgst BE =R AvE A 9 )
o RN 2R Zaaduel AR Zzaee] Alole] EAlshs AN =W Zzody A2
Aol #Bg 2ol AT 4 Yy T 2y ZEadvr} 7 B FANSE A 5
Agich 2efA o] 2 A HEste] Tzae WAl A AAHA =gol B F Y AAEE =
23193, 20 ZRagvle 28 G g8 o AL By, Zagd gy 2
&, w5 WEe A Al Agow st Teadw ws ZUYAE AsT. o] 9
A Zeagy 2He Awa £, WS 99 slol=elele] B Aol
FA ZRaE wS =LA, A Bd 2oy A3 dE

The Programming Education Framework
for Programming Course in University

Hyunjong, Choe'

ABSTRACT

In this paper I present the framework for programming education relating to the programming course in
university. First of all, T identify the literature of the psychological and educational study of programming in
domestic and foreign country. Some outstanding papers in foreign country show that the mental model,

programming knowledge and strategies are the
programmers. And various problems experienced by novice programmers are identified. I summarise this
material and suggest some practical implications for programming teachers in their teaching activity. The
framework for programming education presented by this work has three dimensions of program development
process, programming learning factors and teaching and learning methods for programming to develope the
novice’s programming skill. It helps the programming teacher to design, implement and evaluate their
programming course with the guideline of programming activities.

mmportant difference between novice and expert

Keywords : Programming Education Framework, mental model, programming
knowledge and strategies
Z2N39: Jogsty ATHLS T 2w (A A2}

%}j—r 2010 01€¥ 069, AARSES: 20119 01€ 08



(2011.1)

=

3 =X H14H 1

=13
El

ng

E-

2

HE

T

=

=

7ol

Fol o,

J|

M

i)
e
e

mo

A

SEERERE

o]

2o wge v

3

o Aol

A, o
A Aol thal A

aseke AT dxm & A

L
.

KA
BE
TR

N

X2

o1l @A

= At

4

9]

A= 7 el o

Bl

mo

H

Nlo

co

E
|

o ajiyol

0

Nfo

Hr
=y

¢+
B

Ho

2194
ZZ2

3L

tach 3FelAe

=
T
S|

5 zZHUdAa= A

o9 M

o] Hmolry. Fuje A
1>¢]

)

o
oF I

OE l
0

X
& or

wE AETE A

A

whe} 2ol

2o 29 FH=E

A

TR Y 1%

o]
=i

dl

Iy

2IaHY WS

3T

3

ol %

’

al

gl

=
=

i
i

sttt

Ak

=

HR
5
o
)

—_—
o

-

o

il
il

0
sl

= E oM =
= .S " 3o
s}
mo§w El
doLo T
- mﬁ@ﬂ =
3. =
© @QP%H% -
) Bk s B
I T
)
%o% G+
O . m_x% =
0 )
_IH_ EA_MV\MQ.V/QHT 8o
70 < I+ a3l
= PP &
nom e M o
M uawa_
i = A
M :il Pjo
Al o 5o
H] .mor. H
H) g =
T g o5 £ M
[
- ¥ ST )
— oA
I N o o I N
NG w5
i el el sl R s s
N | %o | o | T o | T
— | | — — | —
Bz G
| R .
AR A E
EﬁqﬁEUOMOliu:w
A
L 1 1_K:.L
| go | T JEUE
= ||| M|
e g I e
N A | o
; he
B | B || | B | | T
dIEIEIEIEIEIE T
<|OIMdIM| S| lwv

ag
3=
&+
w

o

I~

X
it

o
olo

o
o
mO
iy
M

™
B

ik
o
o
oF

E|
Tor
plo
Nfo
|

)

aFATH3].

S At

pjJ
™

A

£3), o] A7

]
4
o

{z
Tor

mo
Gy
1

H
B

ﬂ”
oo

£

T
29

g

s

s, 7 ol

G IGER

Hsol

o

olo
of
el

mo

A

sttt AAl= =

oy
a-

3kite]”]

EEEEE

H)

Ay

2 el
FATH2] -2 et

3|

R

749 Dehnadi & Bornat+=

S

o

3L

30-60% 7}

Wty %
)

5

AThaL A A P4l

= B

)

L
R

ox

et

A

g Abdsh mEw A9

1)
NI

s
oy

R

¢+
o
s
Tw
oj

{z
ol

912 ®A A
A,

F A

S

SATHBL o Al 9



A3 71

FSA 11,

S|

Foka o A9

3|
A

o] of
2y WKl A

—Z
=
294

S SRSt

RS

w47k olel

13
S}

H
)

W

jze]

N

Aba

]
&

bol folulat el

485

A F Al

ot

3L

-
Ju

915

237 A PBLO]

B
)|

o2l = A3

3|

SE

I}=
283 CPS(Creative

PR

= =

g B ol 1A
Y A]
Solving)

Problem

=
=

T3l PBL 7]who P

BrleHel.

A 2

g
pLE

=9}

= H

hyA

Aol o]

%)

T2y

¢

7U

5
e

B

i

el
_Lmo
o
G

0

X

Mo

2007 7B s3] AR o] AA|

o=

<

o

il
oy

_@
o
o

o

oF
oy

Ef

mo

2)]

g

=0

ol

oH13]. 2670 ¢] EPL

1}

S A

hul

st EPL

1=
[}

g 7}

tef A Al

A1 3]

g

3

= E R

s

Al

{_j:’ %-“E‘L ‘Elzllv /\]-E:ﬂ ﬂ:rL

2]

A4 ¢

Tor

gl

v 9]

o Frha 3tk

WA R
T= AFH

€]

&l

N

)

ol

o

N

o

~

o
e

o

sterol

29

5 TS Ao

3

Aol 1 2o

1
.

13
S}

A e
=3

O

3 = k14l

A

o
A

]_

N

2R

Aoz A

< 9= dRaits

A%

=

H

T
Jo

ﬁa

o

sl

wK

N

o]

M

H
o)/
il
o
a_

w2

|
o
HE
T
o
oF
oy

wmo

el

SFATH 5],

= AA

op
%

5}

FATHRL A E ee vFd wolxe

S

A A

tel AlAIEF o

&S 6034 =2 F+A3

[e]
=

e

o
=

,WO

H

i
N

Ajm

b neE ARG

g

el
[0

M

)
=3

H

§ 721520 o] 1}

A 3]

=]
FLN

T

‘_.mo

g

0

gl

S

=
S

A7 ok =3 EPL

1
R

X

A2 H3

fu
Np

=
1o

Ho

ﬁo
B

ET

9 oH10] 62

5|

Folol 4 A RE o4

9 x

7] wEol

-
it

thar 2

%

o
o
ma

4

o
o

F1 9}

SERS

Zrad wg #d

9]¢

AL el e

b 2Ee

S

(e}
an

il



AA
zadven & 5 A6l & A4S =2
B3 )=

= k= [S) s
A 7S w9Ed, 21 Tt 7R o
AE AWAd EAS AE Z2ave] XA
7ol Wlaste] AHEstW vE3 #Zn
[171[18][19][201.
o XYY oo FTo AFCaS, vkE wd
)= s olafstA Xektt
Aol FxE Tt F=(code)

(R o E ot [H
N
tlo H
ob

>

(tracking)3}+=d| w] &3}t
o e TR XS T
A& ohA] gk

o AN Qdojot e <Aoo HolE i

i)
=
ol
ot
ol
ol
X

a5l AA A #(cognitive process)=
Ash=d f&etA ARgE 21
Martin® Z=H ZTE2agwe T2 adgw X
MA 7] AL <Fd(fragile) A Aolgtxn EH
[17]. o= F53% AAo] A 7oA &=
Aok YuE ALESE Aom xR ZR
ol EIadY AAS HA i, wiARE
b7 Zaka, &A% AMEEE A VM A SE

@ Aol

Perkins

oo it oo BOAE

B o 2 og0 e o>

T3 Du Boulay, Spohrer®} Soloway, Détienne

= 54 zradd Ao g5 W xR Z=

aYet TEHor Aaste 9o 7kA dnbAQl

5 ted 2ol AlAeta dvH221[23]1[24].

e WHFEE duolEdE ANy 27|FeE AS
t of e gt

o WHEI AN AT AFE FH

o WHEFOA 27 WE7E WEkE AR o] =
= gt ol 4FE 53] o gt

o AA] oldle} AEL W B oHe
gt}

o WHEES WA S H A FE ved
AAE A olsfigt=rl, 2 Wit 2¥A &

3 o2 uE Ad &

o XY, T3 Wz @9, Iz A, o5
Aol T 9o JMEe wAle} SHA WEo A o
H o},

o RO Aol FFolyt JdA ol r )
f o]y gt Aol wpm Zmaele] A7 o
c}.

TOUAR ZRIYT A4 e A <
Tl &= Davies: ZRI1W wHo] ZTE 1
WoAAY zzadgy AZFE A
A TtEH o ki AQksAvH19]. ZEI1Ed
AAolgh R <Aoo &I ofn F =
2ol #3 A Hoja, TR ol

u
4l
f
Q‘L
2
it



zRIaHY AMS AHgste e Zead
S AAsteE 7lwoldtal & 4tk

Avtdow 2 ags Zatr] A= =
2O AAo] WA MdgEofof str] witol
oo ZRad dw ol 2B ZRT
g E wgste A4S 54 TR ol
gk sty Wgow FAE Ak C& Javast
2ol FHT Wol AMgEE Z2aey dojol o
g gt wAlYE et Co Javad dod &
As Wi A 7IEke] Sk g ow A
of dow, Al thstoly} AbRHEre] A FE
W stato] mEogy e A TR <
ofe gk A AE 7FEA I e HAAoltt

stk ey Aol A" wse A4
AA TS ZFEAA Ha, zra A Aol AA
Z2a3 el oEA AREEH I AL EE=A o
ek a9l oA gA Hrh wEA xH T2
AHES Mg, JEE, AojiEol FoAAE &
3 QYA o) A TR adyl Fa At A
3t7] Kshar 7] Wi R ool ojy@
A gl A == Aot

o X2l ol A®
&S 3FE=d), Widoski®} Eyferth:® =

B oIl AE Z2agwe T afw
AeFs vlag vy, o] 7 o] AAE ZE
HS debt w23 A EsHA olaist=A 1 Ak

o5 Hlus] RUATH25] Holdk T2 g =
58S 7MW AR Zragv ZJoo] Fx3d
27 FxIHA g T2 BFE w
gaslA ol Wk, xH TR av s

Al WAz ZEae] olajsl A w3 A
TFolME e olglel eI Ao ol
2 Fdsop dvta vk Zzadel oldY F
ol ZEIYs AHE ¥ ogA TH}=AE
T Aela, ZEage] Aot 54 Ffoly
AL Asr] fe] Zzagie] dAg dFE

AA 243t AS vt} Brookse ZZ

2l (top-down), 7}a  7]Rk(hypothesis-driven) ]
ol easitta gt F TIPS T=9

= @R oldlsh= Ao ofye}l, EIF A
s 54 A4 A4s A% HAES 7Ivte R o3
o dcta Pl TR W] ol HI AfF
+ DBrooks ©]®|o% Davies, Mayrhausere}

Vans, Shneiderman® Mayer 59 AFoA= o
T3t A H191[271[28].

ATET A2 #HAd, dxEA o= Rist7h Z271
A orat i tH29]. A H A

Y WAz Zazagy G 94 B3 AF
oA Du Boulayt S E©°] Folo 7|edH =Z&2
a0 AA A= A 2" xpo]lE o] &l st
AsiA = B Algke] gttt o]ofr]stal 9l
oH22]. st xR T2 vl 4§, v
oF o o3 HalE 1 AHE 7wtz A3
He ts wWHole AE A olsstr] o9
7] wRolt) wald T2 QdolE 7tekss

3t

a1 A A A wew HAg

r
¥
p

W32 7] Al (notional machine)”} Z L3ttt F
Zskaarh 1980 dloll P8 T2 Qdoj=z
AHEE LOGO, H+ usg Zaagd oz
o] Alg5 1 9 Scratch7b tiEA S oz

s al
g 4 9tk LOGOE AHol7F WHo s B8 =
Z] %

[e=]

Aojar, Zw el FAA Aeet Witete A
ANzt ow A#Hor WolFa 9l Scratch <
Al EROR F4E WEojet AHA] QIE o
22 Qs AdF 7IAY AEA dopa &
ATH.



WEE T2y o], EE JEE X2
Boddelel 8 2HOR AFE A= 84E
< o Z2H301031]

o 217] 4% F¥(readable syntax) : F+8& 9

A 71Yg=5o] ¢ 7|EE ®d
o uFF Aoj(high level) @ T2 U&7

o] SHAENA e MEE(EIYH T)2 A

9
o A2 JFH(small size) @ &2 A7kl A H)

9 vz g8 4 e A2 42 THY

om 2 A4
o 2] Jhd(core concept) : A Jfdo] A3}

I A JA AAE I, AAE A4 S

orE AA Zagwde] 75
o A &AA(connection) @ HlE Aol AA Ak

Ao A AL = A7 A= A

shA R @ tjghe] Zaaey FrafelA u&
St o] foA RH HHEI} wH§ TR
AolE AeastA] ar, AAl A dFelA AHE
Ha g oy TRy dolE Adsd
ZhEA A vk AA AR Aol A AREE I 9l
= olfe Co Javarl @ Extslr] wlEol
A HE] o] AojE& wig-7] AlZsfofstr] wiiol
Y8 TR A2 Mdesta driar gk
ShAIRE, oA AR RY v ZE e QAo
7} 1 Aol Est olFo AL dG oA Ak

Knowledge

Design of planning methods,
algorithms design,
formal methods

Generation of language,
libraries,
environment tools

Evaluation of debugging tools
and methods

< 1> 2dlAo

Robins<
{47 ZTZadv
(mental
Al AA,
Al

7 o]

model)<
cls

R A R
_LEJEHU]
t}okdl FAE

3¢

|
g
3}
7t
oA

_LEJ_EHU] J,]_FG
ATt dE =
ZradHes AA

He3 L5 9

a1

3L

] ©]
=i

S
= o)

6:] 7(4 o 29 74] Hg—lﬁ %oﬂ

Strategies
for planning,

problem solving,
designing algorithms

for implementing
algorithms, coding,
accessing knowledge

for testing, debugging,

tracking/tracing,
repair
Z=2J:eY ==z

7
AA e, Zzase)
. kel e Aol A

= O

=

ddeas

O_u
1M mlm o o

=k
rE

%0
o
i
Y

s A 7HH|

] el

g2l
M
2o
gelstel <" 1>3

A A sk e B2].
e oy
Zragme] A4
AARE Aol 19

=

A=

ol
2L
Q2

=

Models
of problem domain,

notional machine

of desired program

of actual program



s zZd3a 75

i

]
pll
il
n
3|
0

<|m

Tor

2a4g X

<H 3> =

o

= T2ady

el A

=

28

32

11

dlolEl 3
] A (assignme
nt)
Aol F+x
hr/Eol By

A =
23 AA

3L

Al

g

1<

T

3T

2w

A

} 3112} Robins 9

°

7h

el A E
gd= A7

=

=

3L

S E
1

o

84z AN F

[e]

<0

el
‘mO

Ho
e

N

o
]

e
TH
,ﬂ!
‘mo

¢+
el
Ho

</

N

b o,

°©

A A]

1

=

o

]2

[©)

¢
g

Ho
Al

X

,mo

A

o]
A
el
ol
oF
el

o
i

4
o

dr
e
iy
W
ol
o)
sl
ol

ol

it

jang

A
;Oﬁ

=

]
B2

=

i

}

9
pul

ATt

[e)
159l Robins7} #| A

= A

)

7
it
i~

X

il
U

ol

Y

3

=7kt

i
o

%]

~

o
70
y

el

pze)

1

]

Aol A AA

il
il
<1
07
i

Tor

<E 2> Z=ze

ol it

—~

;0.._
o
W

4> 9}

-
3t

<

1
.

o] -
qe
ot

o]

=
™
—

1_,A10

Al

L
L

12
ol A

s




b et

of ¥

(2011.1)

=

| ==X HM14H 1

ol X o) Am & me oM ® OFe ™
K w N Iy Tor W& T OH T
~ T o @ M ol B
s o NE T o E oy R = i - ~ |-
= MR o = T E Ry & )
CE Bt daN L™ =
' N s S _
Bo ww Mo T I T E S e - ~
o __ oo T A+ g o ™ =
< S = ol o Aoy Ao
L T o Y o . <TE oA o A
> =0 Lt B — aN] ~ ™ — — | = = |~
1H o I = = X iy B ol
oy o o - Wl ot W o T R
2% B RN R
< Jo o < OF s o 2
=f ERRpow oeefaR0E LNl [ [ :
N ‘QH ! i Orl i ‘W.H ‘._m_ﬂ_ mWE Ryl -
e wE @ oRamtZaz= "
ﬂAIL ‘ﬂﬁ ,_Lbl — K - — W: ol D_.._ ol
oy M o, B M < = 5 |8 = - I ™
gP¥ETy A Eeemrawecl O
o TO = = o Y o= T —
E TN MH X < o ol
T e 0T HE = %o B B ~ - |~
o T LM o HAdRmaxe
Moy e " of mhowe W H o | g
o - — ™| ™ ™ SN — oS T RN SN T N R K
<k
H mm_ 1d|r 0| o ||~ — — I~ Xl B B
= B 9o [aN] HT .._C Hmﬂo = — — — — N ~
= 0 _._._
e o 3 28] SN N © © s M
e — <t — U‘_ ;OL =
N B o ‘IT " _._.T_ M Mm [a\} [a\ — ™ — | - — — |~ o~ m
= © H
Mo T SN [ RN B ) CEY A
5 oo - 10> - -
' fron! 9 > = m oo e 4
oo X 7+ Ay \ g i ) = il I
xR of g SR R RN P 3 NG P s ol
- w 0 D~ 18 I T el el B A - D
| ol SAF2 e ES M E e T A
o ® & b i%ﬁmwﬁﬂnwuﬁmﬂ%wgﬂﬂ%i oy
W S o nm_., od | oﬂoxWﬂ mﬁiy_/ﬂ]ﬂ R Rl I R =
= f ~o Ar ) o ol
W % ) g H] e 2
9! | do ) 4 <
4 w | KT (| b z%
of TO T || E|y LT — Y Z 2
5 |Z|eB|E|=F|4zZ] THm o Ty
o ol N M s ™ o o x s
oA w7 = atd ™ ™
|9 H) w| ™ o 7 i
m T




PBL

|
o | =

]

T35
a

o

7\ ek
s
A7

oz

=

ws Zdd3 77
[2] o Al

b

2y

iz

6>

4

A
Tor

4
o

N

t)zel

dlole g

Aol Tz
a4 /2ol vel 2]

i

HAE/Hm A

<X

Ajn Br
o B

4
4
4

4

W

N

4
5
7

10

12

15

L

R

2

3L

3h

9

el o FolA 1, o ¢

Aol

ot
24

o Ajm

i
=4
SF
s}

)

A
W Axpe] wel dad

vl
.

H

3L

*a‘ﬁl/

=t

£l

1E

 HolHg

5 ¢

=3

2

s

H|

o
=

2o BX

I

{In <4
jor of

ond =<+
BIHoTT <[D

I Ko <0%r {2

HIH &N W]
A4
BRI
<ol

~oor/xuEe

PBL,

2~ = I~
ek u, A5

o

2o

vy

<JEl 2>

o]

o

Al

el

ol

Az
Tor
Ho
BE

ol of

S

1=

1A o] A

S

3L

Al

—

ol

S

L

2 el 7t

2

wl
&

oF

=)

h=13

oM 7+

o
E

Bl

°]

|

)

|

=] =
s

27 2o A A

H Xz

el

TR
—_—

il

2o A4t

3L

1

EX

233 T gl 7]

3L

AJm
o

—~

;OL

il

N
o
ol

X

il
“



d

B odo oo oo

o 2

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

o= l:[Sl

w2 rlo

2
)
&
fo
_0|L
v
&
ox
)

=R

it
N
£ o

Kak, Avinash(2008), An essay on the state
of how programming is currently taught in
many universities, http://cobweb.ecn.purdue.edu/
~kak/programming.pdf

Dehnadi & Bornat(2006). The camel has
two humps. PPIG 2006. http//www.eis.mdx.ac.uk/
research/PhDArea/saeed/paperl.pdf

ahedn] - 338 (2008). ZF S Lo A g
WEAAGAADAFE ZZ 1P w5 g
Hugdy FFEZA=dI=EA 8(1),
116-127.

AT (2009). =SFAES g Z2
W oodo] W WMHE MEuSHstw =
252, 19(2), 135-152.

Hjgbd 9] (2009). wA FA gaS A8
AR Z2aHY g TgF By, =
AFHALSEI=FA 12(3), 11-22.

AW<$ 9(2010). PBL 718 Z2 a4 59
ANA EEFael wE g5 F7] zbo] A
S B3 AN =E FFHFEHILETS
=EXA 13(5), 15-27.

Aul = (2002). AFEH Z2aR aso 4
& 7tes 294 uge Wy gAaA Ak
T AFHL ST =EA 53), 1-9.
w92 (2005). S eAe =gl A Almy 2
A dAE sy g A HFEH 2o
Ay &g wd Aok FFAH R WS 35}3
E=EA 9(4), 595-605.

[9] #33] (2008). ZF S Al
299 ws B4, FFAFEH LSS A
2(1), 23-29.
HaA4 ¢
o] OJ§]_E
%83+
[11] %LL
TE YIS
EA12(3), 293-302.
[12] =443 ¢ (2008).
EPLo] —Erxﬂfiﬁﬁejﬂr
= =3
77-88.
158 9] (2000, AAH FRAE
FE&ZR gAY w&H A
THFEHALFTI =FA 12(
[14] AFE - 98 (2005). Fol AT 4S9
2L USELY. AFILS T
AT A107, 127-147.
252 9](2009). TR agY ws
o Q12 wWglo] g A g
g3 =&4 12(1), 1-13.
[16] Kirsti Ala-Mutka,
and Teaching Programming. http://www.

[10] (2005). F8& =% IR

o3 2R Ax A, FZHEY
2 8(6), 23-31.

Xﬂzﬂg (2008). ZES 883t xS 8}

et R AFR NS =

El

CPSell 714t
ﬁiza%%‘ RIR=C IR

N

[13]

FO(' EI ﬂ\l

[15]

Problems in Learning
cs.tut.fi/"edge/literature_study.pdf

[17] Perkins, D.N., & Martin, F. (1986). Fragile
knowledge and neglected strategies in

novice programmers. In E. Soloway & S.

(Eds.), Empirical

programmers, First Workshop,

Norwood, NJ: Ablex.

Soloway, E., & Spohrer, ]J.C. (Eds.). (1989).

Studying the novice programmer. Hillsdale,

studies of
213 - 229.

Iyengar

[18]

NJ:Lawrence Erlbaum.

[19] Davies, S.P. (1993). Models and theories of
programming strategy. International Journal
of Man-Machine Studies, 39, 237 - 267.

[20] Winslow, LE. (1996). Programming pedagogy
- A psychological SIGCSE
Bulletin 28, 17 - 22.

[21] D. Storeya, F. D. Fracchiaa and H. A.
Miillerb (1999). Cognitive design elements

overview.

to support the construction of a mental
model during software exploration, Journal



[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

of Systems and Software, 44(3), 171-185.
Du Boulay, B. (1989). Some difficulties of
learning to program. In E. Soloway & J.C.
(Eds.), Studying the novice
283 -299. Hillsdale, NJ:
Lawrence Erlbaum.

Spohrer, J.C., & Soloway, E. (1989). Novice
mistakes: Are the folk wisdoms correct? In
& JC. (Eds.),
Studying the novice programmer, 401 -
416. Hillsdale, NJ: Lawrence Erlbaum.
Détienne, F. (1990). Expert programming

Spohrer
programmer,

E. Soloway Spohrer

knowledge: A schema based approach. In
JM. Hoc, T.R.G. Green, R. Samurc,ay, &
D.J. Gillmore (Eds.),
programming, 205 - 222, London: Academic

Psychology  of

Press.

Widowski, D. & Eyferth, K. (1986).
Comprehending and recalling computer
programs of different structural and

semantic complexity by experts and
novices. In HP. Willumeit (Ed.), Human
decision making and manual control,
267-275, Amsterdam:North-Holland Elsevier.
Brooks, RE. (1983). Towards a theory of
the comprehension of computer programs.
International  Journal of Man—Machine
Studies, 18, 543 - -554.

Von Mayrhauser, A., & Vans, A.M. (1994).
Program understanding : A survey (Tech.
Rep. CS-94-120). Department of Computer
Science, Colorado State University.
Shneiderman, B., & Mayer, R. (1979).
Syntactic/semantic interactions in programmer
A model and
results. International Journal of Computer
and Information Sciences, 8, 219-238.

Rist, R.S. (1995). Program structure and
design. Cognitive Science, 19, 507-562.
Kolling (1999). The

object-oriented environment and language

behavior: experimental

design of an

for teaching, Phd thesis, University of
Sydney.
Mclver, Conway (1996). Seven Deadly Sins

of Introductory Programming Language
Proceedings of the 1996
International

Design,
Conference on  Software

Engineering: Education and Practice.

[32] Anthony Robins, et al. (2003). Learning

and Teaching Programming: A Review and
Discussion. Computer Science FEducation,
13(2), 137-172.

Z 8 B
2001 dr=rawdohelar
AFE 0K (A5 A A}
2005 dh=ragdoh ek
AFE 0§ (A5 3k A}
2006~ A AMAddiga HFHNSH 2ap

BA ok ZFE LS, Semantic Web

E-Mail: blueland@seowon.ac.kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


