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Programming instruction with misconception diagnosis and correction
Shu-Yu Hsu

Abstract

This study intends to study the design and development of programming instruction with
misconception diagnosis and correction, and its effectiveness on students’ programming
learning. We have implemented a programming learning platform with misconception
diagnosis and correction functions, by which students can write and compile programs, and get
misconception correction feedbacks once their programs are diagnosed with possible
misconception. During writing programs, students are also required to carry out reflection for
critical programming concepts to avoid misconception. A quasi-experimental study was
conducted to examine the effectiveness of the proposed instructional methodology. The
participants are 67 senior high school students. The experiment results show that the proposed
instructioanl strategies and programming learning platform based on misconception diagnosis
and correction, students’ programming achievement can be significantly enhanced. With the
guidance of misconception correction feedbacks provided by the learning platform and
reflective learing activities, students can easily carry out in-depth thinking in various
programming conception and constructs during practicing program implementation; thus,

contributing to programming conception development and programming ability.

Keywords : programming misconception, feedback, learning platform.
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RArm g R7FE I 2 UL B A TS MBS B LA T S iV AsF S
PR RN R iR 2 gk WL 0 3 £ AR BRSSO X B2V
E ERAN L o ABRA PR LY T BN RS A S PEA SULiRA 0 0 b F AT
BOEREC G EPHERG N R 4 g YRR AR AP Y 2 &
FEOLEN otk QR BSOS 2 ohif WL o 2 AR it
%2 % (Britos, Rey, Rodriguez, & Garcia-martinez, 2008; Taylor & Kowalski,
2012) -

W BASIC #2383 3 ey LA L UTY > A w e A LR 1 A M T4 0 B
RRNBAEIEE L HE o DI SIS NEE 0 BT E - I B o
£p AR ARNE B RREL T o 1 BRIV B3N R TP
g7 _fr fhit L% A (Bayman & Mayer, 1983) o = 7 3+ g AT A ETApHE D
Bl PRAEH AR RS BRAZEAITE A T 07 ik L% 4 (Goldman
et al., 2008; Treagust, 1988)

FRRBE S G Y > BEAR L FE KRR A BT AP ARt

fﬂ e»i

o R ﬁﬁﬁ#ﬂﬂﬁ&&mﬂﬁcﬁgﬁﬁagﬁﬁw TEPRF g
TR ERNER I IO A d A 1 N B ERACE B SR T i
H g L s ki o ¥ % (Chick & Baker, 2005; Sekiya & Yamaguchi,
2013) o - AR5 58 fﬁkmﬁﬂ g I R N FARNEE 7T AT

E2PHGE B E AR E M NI IO AN A TR I E R T k2
BTIEATSY k SLemid (Fan S & 48 T (Baker, 1992; Moons & De Backer, 2013; Rutar,

Almazan, & Foster, 2004) -
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E o BIRFELMEGE AL

B3 ARV RARIES RS LERY F 8 R T R 8
KEGE s R4 R o 41\?&_%”%‘3*“"%‘3“ ARNKF AT HRY FER WwHF A - BAG AR
RATH B b TR E LAY B kR 73 B R > d BT
SRR Rk e T - BRERACE L TTMS R 2R g
FI* 8 om0 miﬁwme&m&uﬂ%ﬁﬁ’a&wﬁﬁﬁﬁfﬁﬁgiF¢%°
ok (0 B R 2R nfR R AL T g A RN R R 2 F 2 0
SRRIRT A G eFa g4 TR 2 ks F (D, Perkins & Martin, 1986) -

~

YA E4 T E g 4 ,frs)]};a ML LA A4 (1) fdp B
F bl T e PR P R apRRR B o (2)% i F b kA RRIH L
PEA T TR > g WL HEEERE o ()~ MADRHT iEd 24§ § PR
¥ kg 22 (Eckerdal & Thune, 2005) e

Bl EEe L S g E R (D) L & PP oL NS TR R b KR
Pl LG BRSPSt AP PR AN ER P oo TRTEER R
PR ok# o (DAY EHEF B LR SMER - LHBS F2 Bl e L
£ oo () EZ LA § PP RERTFII NP L > F {1 ez p 1t
(Ragonis & Ben-Ari, 2005)

CHE SR (1) FANEPEPE R F R ET 0  E RR A o bbes fo

BlfrL & 2l 5 v Ifrdd ~TPHEF f{f?:’zﬁc,gﬁ%/\fgj;iﬁ?ugﬁv
?ﬁo(m%ﬂﬁgzﬁiﬁ%@;;ﬁ%?ﬁwﬁwﬂﬁﬁﬁamﬁﬁ%?”%%’

#gﬁﬁ—ﬁ—ﬁﬁ&*ﬁ%ﬁﬁ’aé%&ﬁ?ﬂ%&%ﬁ@ig%gﬁmwo@>
ﬁ%ﬁi%*%i%ﬁ%ﬁ%ﬁ%obwmiﬁﬁﬁﬁﬁ?ﬁﬁﬁiﬁﬁﬁﬁﬁmﬁw
BT AL T ESIEF S R A A~ f S g 2255 P R (Eckerdal & Thune,
2005) -
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¥

I

¥ RKEvr4
-~ KEvHOMEN

FEFGIRBEEYEF 0 P m@a ko B3 PpmEA TR o 7 X
FFs SR I8 Faw o vAE RS S ’i} R4 3 B84 o B R -
Al ) SRR ) W

=

TAET A A R sen@ i Tz - ST e M E s At o S E AL
FET ol w A o T 6 -4 EARE D e i AR LR B E A2 B B

Werpnl o p 26 SIFFY FREDET - FY ",5‘?1?:\ TR RAR > T Up S
F* e GRS APRY o f AR -BHEB A DL F RN A e bl TAR
Bd ' MErAT L2 R g A R e BFEV RSk
(Hattie & Timperley, 2007) -

BRETHER AT LEY S MY r RO RE T LR
BEY SEBOEE c ART A LT B v T (approval academic
information): v B eni E E B S T AR 4 o v 5 H i (student
improvement): v Ef % o1 2 m i A F 7 o & & Ip ;8 F 2 (norm-referenced

feedback): © 2g % 77 B 4 & et Az L end 4 3R & 47 o 1w P (person praise):

"

AT HEAF3% > e 4 o AT (personal approval ): &M ¥t R 4P Fio £ B
RELA KA T 5 #37% 2 (approval-control): v EpiLIE B A4 el (TR B2 H T
AARORERSREFADBURTEEY VR > §1IHET 2 % o blde:
WP B P IR R g 4 > fe & BT N w45 P A 2% (Running, Ligon, &
Miskioglu, 2016) -
FAERE L aTRE FEABRELL ORE 2 f&%%ﬁfﬁ?ﬁ'bﬁfb{?éﬁ B
A P KB ERET A AR NehE Lo FRLVNUER REHLY T E

=

f;_'f’]ﬂiﬁ ~ Hoae \—'fr'g"—\“'f# A p e drk “‘#F\Eémwﬂé&,# g%ﬁq
Wk Lo BB RFEY & F2L 7R vAARSZ M (DL vE-EfF
A RIPmEER LI BATIL S BxF o 2 hG Fleta- Av A o (D)1 eh

wAE-T e Y A BEFTRERE > Sl B RO Ak hKkE |
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REFEREEm e Bv Akl Qo g > R PR b g gk o iR
TR IRk o BREY H TR F A LY ERFRSME T B 2R
Ao (A BT -k BOR R R OE TR TRE > SR EITRETD
RN (T R HELS RL AR R EREFE ST o v AE T 9ES
15-30 # 48 > timip b et B iz > 2 BB F Y H 7 s kg £ L (Branch
& Paranjape, 2002) -

}F pnw gy e S (DE -2 Rar G55 Y FVa) Hsen
HHEA SV U E B RO AR ERE c (DOMRF Y- RE I RER LA EE
PoviAdede 3F UE BROOEEE I AT 4 h@AER B Y ok o (A B A
LT e PRANALT SRS S (1 2F Bl ¥ 3 2 (Brinko,
2008) -

B TEAR IR > X F LA - R o T A G (1) B FF e g FER
Bk T TR BB OPEA R 2 0 REREP RO € B (D)E BT B
FIER L ® BdRindpg Mg Fenizl & R Fl 0 P A 2R
Martin, 1986) -

=
g 4 Feig viae coff 48(D. Perkins &

BE TNV RN R A R g EFL ¢ LIF R 2 Hir (TR R
SHBEFLIROEZE S CEAMPBI LY R o BhRORES £ - AREVEFA T Y
BRI RS R FFES v SRS S a4 ki3 S o A7 8 2 (Hwang,

Shadiev, Wang, & Huang, 2012) -

v REwGamcg

7 225 (D. Perkins & Martin, 1986)#-3&77 4 % E &P EFFA > 2 HPHET

X

{*?"%?i%ﬁiﬁvﬂ%ﬁgﬁﬁiﬁﬁ‘ﬂqﬁl VR A R A R S

PR AP HE LD B AR S T AR o A MRS R L p e

IRy ihll

BERom B MR "#73,5’5'7 R P RE o T TS B 4 AR TFEEPE L

B FAAT AT S % B AT AR G ok d 3 B R ik on FRt R

16



FEAlende s R »a ~ L P A 2t 8TV 22077 >4 RIEFER
BRLS v BIHEY I F e bde: B4V U RBRYAARF A AL LB
PRA a2 e T T A EREY Fnflet s TR s FRAE Y B
fRidf 4 o IS wAAER § FLFITH B A AR E T p AR T TR B
P L EATHFE LT F LR EOML  » R REY TR RegY zV,T&(Hwang et
al., 2012; Van Den Boom, Paas, Van Merriénboer, & Van Gog, 2004) -
EFERAAEL RG> FRAOTA GRS B B Or RS
EFRY DN L P EPREF I BT BY A RY c LR v AR
FEAY ORERS > R A g2 FR AR DF L1 §F PRI (Branch &
Paranjape, 2002; Brandt, 2008) o & #c5 = 6 T 3 » Ao » 2 dofeg 47 hjp
BAATIA » RET S F D g g 2k G fleten e FIE 6 A b s o R 1 G
TR Plehdvig il g 0 T OUBRE PR Y R B LR AP M RN B P A R
+ ¥ 3“4 (Anseel, Lievens, & Schollaert, 2009; Booth, 2011) -

AR FEARZ S e i@ AT AT NEFAARE TS o AP FRT
A ARV AT LS A ’*ER@~?§A$ Tom R PR A B LB o @ ip i R
AAar B gp et v g BREI - PEROEY S PEINEw g on 3 LH 2 o

FRMA LR ARG R RS EORE AR BROT HERE e A
SPLE R L FRE  FMAT N MR ELPE S 2 B B 4 AT R

7 fEp e FAEPAE 2 i 42 (Akbas & Genctiirk, 2011; Brinko, 2008) -

ﬂﬁ&?%?ﬁﬁ%a?u%xwﬁﬁﬁyﬁﬁ’&Pibéﬁﬁﬁﬂ%ﬁﬁﬂ
3 v GLFs c g AHFI EFRIAN I mTEBA T L HERRE
& B DR o h(Java AN KA F 2 @A BFRMESFOF ] ¥ ded
g Java B 4 2 B8 5 (DR LMAE-B2 L g LEF A R A o (2)
WA A - REF 2 g2 2Rt ##A(C. -L. Chen et al., 2012;
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Holland et al., 1997) ¢ it #*

TOEUR A B ke KR e 251 H > B A F

T AAL IS o B TR AR (71 5y et F 2 ET o

BAHF LA TS G o0 T LR G| R E G R FE A fﬁ?ﬁ?

N

THESREE A o T
P A4 FafpRSiEfe
Simmons, 1988) -

MR I RF 2
f

2
P
P

AfRfRens € o ST UPRE LI © G ehph
T G OAENRED o BT R L PR
g P { 7 7§24 (Booth, 2011; D. N. Perkins &
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A HE LA FAADEE B R F 22 DN REA - &R
CHRME AL AT f R - BRASKGRE SR M F ERGEE T
ARSRFAPMIT P > § & FARS MR L A ASEE T SIETS B s
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AT NG E LA Z o2 F Y F (1] 5B BITEDF LTI RRE L
B

AN F LB o hEANE FHA P2 3T A(15 9 ~224)~F%e 35 2 (13
F0224)7 BFLAEALE R P G - BV AENFT A RHRE) - 2FE
C#Z -~

AP AT RERT:FELIRE AR IR G FE U REI D B EF
T2~ qmRe32A(F ~ 4 ) T EAL G BRI
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, 15 % 13 %
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o REFRIFRED NG A S AR G MDA o T 2 15 BT Sk eDHAR
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ﬁ%iﬁ%é%ﬂ?ﬂ?%%%%ﬂﬁﬁ,ﬁw |4 o 3 fRAHEE S LFEA B
Py AP B EA o THFEIHATTORET o0 S RET T AR iy
385 (Javascript) BT G2 5% > F Gfde? RV AL E B ¢ B iy )
H4oF 4 n@As e BRI AR B AL o KR EF P BT ehH a0 ¢ §
FHE HB RSB RS s > L REY AN ORI K e €6 3
B RECAENETAAMRRETH

I~

AT RS HGAEIFER L 80 e e Rk LA | B F KD
BRABACFTLAREARSAE  BELARKR G AT RH e a ARG L
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PAMELPERBE O BRSNS R LR A TREE G
BlaFleags ¢ 5280 E D PARR BT LI AARE FEL
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3 H 73N AR H R MEIEE(Z)
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5 v B fEAE wEIPEL B A TE(e)(T)
6 3 S5 PEE B W EE(C)
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oo B S REY VAR PR AT P RFAR DT A F D AL
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JSLA ¥ EFHEE | SLEE- feacher~

HETEs defaull -
ATE(E)
BRFIE - else if - else il - elsedyEfEE/BF
BEprceBWELE - BEdiSCOUNBITHT
L e
pricejdiscount

var price = 200; =

var discount;
var x = Math, floor((Math randon() * 10) + 1);

if(price <=0)( Tﬁ_*[j/ “3‘ 0'7
alert( il A EmETE 8L ); ’

)
else 1f(x==1)(
price = 1;

discomnt = HE—MiE; 1 40
alert(prices’ | "+discount); \\\JL\ \ Z. /Y
)

else if(x>=2 &k x<=d)(
discount = 0.3;
price = price * discount;
alert(prices' | "+discount);

)
7 else 1f(x>=5 Bk x<a9)(
discount = 0.7;
price = price * discount;

alert(price+ | "+liscount); 140[0.7
1
else(
discount = 1;
price = price * discount;
alert(prices' | +discount);

BN ||

(-] o]

ERP 1 wRFAMETFR EF IR RERE > 2 77 7 RN BERET S
é%%ﬁ)%@lﬁ—’_’éi?e‘?*—‘ﬁ",l‘uzbﬁﬁ%/\ EFEY R ER G MRS e
M B AR B

S

ek g Peid ~ (A TANBIEE o 4o B 36~ 3-T 4

JSLA . teacher~
Igg,‘:ﬁi default B I 1
FEE(E)
AR - else if - else if.... - elsefy &R & T 88T EIBF Ihik -
BEEprice HME ST - B¥discount BT - TFFMath. random()EEEE -
L
price/discount
| var price = 200; =

! var discount;
3 vax % = Nath, floos((Math, randont) * 10) + 1);

if(price <=0} ?ﬁjﬂ] j%\ 07
alert( FEAERNETIR ); 2 ’

6
7 elee if(x==1){
price = 15

| discount = HE—IEE 1 40
| alert(prices' | “+discount); \\‘/Ls‘ ‘ z NN
1

)
12 else if(xo=2 & xomd)(
3 discount = 0.3;
4 price = price * discount;
S alert(prices' |'+iscount);
163
7 else 1f(x>=5 & x<mB)(

m

discount = 0.7;

price = price * discount;

20 alert(prices’ |"+discount); 140/0.7

) 5
else(

discount = 1
24 price = price * discount;
alert(price+' | +discount);
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default
=t 3024-day
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=ZFrprice = ambiance [+7 » AEFIEEMath_random()EfEHHE -
o Bl base16-dark

| base16-light
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cobalt
colorforth
dracula
eclipse
elegant
erlang-dark
icecoder
lesser-dark
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var num ="318265" ,X="£003848"
alert("(PRET )"+ ' ( "#num+" )"+ " (BEHE~) "+ ( "+X+ )
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(String) var model ="1001";
var age = 16,
var pi = 3.141592653589793;
var expo = 54eT,
var octal num = 010;
var hex_num = 0x10;
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ik var is_enabled = true;
(Boolean) var ie3 = false;

var no_content;

var dw = document write;

var myname =

document. myform.myname;
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var fruit = new Array("apple" "orange");
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4)  else if(ume>=90& & somcto K
5) alert("P K&Ag"), )

6) else ifores=to & & sce<1e K
7) alert("&@&"), }

8) . else iffwes10 @ § w8 N
9) alert("fh E"); }

10) ‘else {( so¥e < 4o )

11) alert"FEEMHE"), )
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1)  var x=82ee
2)  switch(x) {

3) case 1:
4) alert("$L1&");
5)) case 2:

6) alert("#kI&"):;
7) break;
8) case 3:

9) alert("BI#&");)
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Switch
(Conditional Expression)

Sk t S:tatemt?rjt bloc!c executs -

condition 1 if condition 1 is true. >
false

-

Chse true |Statement block execute
condition 2 if condition 2 is true.

l false

true [Statement block execute

eose if condition n is true.

condition 'n'

Statement block execute
if no condition is true.
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1) var i,
2) for(i=1; i<4; i++){
3) alert("$"); }
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var i,sum=0;

i=1;

while(i<=50){
sum=sum-+i;
I++:

}

alert(sum);

for (linitializationl: Ttestl: Tincrementl)
s
initialization
H$OH ENY BN eEIERTIERNT
test
E:2E - Boolean EE= - W= fest = true » SiER7T siatement : 30X test = false » ESEE4:08
incremeant
WEE BN EANERNe=sSSTEISEnaRNT
statement
HEE BrestBtrue B ER S —EnSsEREZ «TL/ S 8=EiIn=
Bl 4-16 M3-2 & A ped w4 F 4
Z 4-18 %Az M3-1~M3-2 ~M4-1 ~M4-2 sk bz RpF TR 5
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BEyYH 4 86 | 6 | 11|11 0 0 0 10 ByYH 4 83| 0 |16 | 4 0 2 14 14
MY 412500 [ 4|1 0 2 0 0 | %Y 4170010 0 4 0 0
EYHSD 261 010 |7 0 5 0 0 Y HSD 200 0] 010 0 0 0 0
MEENARY 53210 (0]0 0 0 0 2 |MEeENARY 512600 (0] 0 0 0 0 6
R P 188 16 | 14 | 86 | 22 8 5 1 b )% 139 15| 10 | 84 | 24 12 0 9
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1) function test_Function(a, b) {
2) var c;

S) c=a*b*b:

&

S)

6) var x = test_Function(4, 3);
7)  alert(c);
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Ruby combining Change Variable In Interpret variables in the conditional part of
T EhECH ERRE conditional and |Condition conditionals as control variables.
loop Interpret variables in the conditional part of
Change Variable In conditionals as the end value of the enclosing
Condition 2 loop.
Change Variable In Interpret variables in conditionals as control
Loop variables.
Change Variable In Interpret variables in conditionals as the end
Loop 2 value of the enclosing loop.
Change Variable In Interpret variables in the body of conditionals as
Simple Loop control variables.
Neglect(ignore) For Ignore loop when the body has no control
Loop variables.
Regard As Array Interpret substitution to keep the previous values.
Python assignment, The student assigns the value of the left-hand
UUhistle control structures variable to the right-hand side variable, rather
(VPS) , and/or booleans |Inverted assignment than the other way around.

Wrong branch

Even though the conditional evaluates to False,
the student jumps to the ‘then’ clause.

Wrong False

As soon as the conditional evaluates to False ,
the student proceeds to return False from the
function.

Conditional into
accessed variable

After evaluating the expression, the student
assigns its value to divisor.

Conditional into loop
control variable

After evaluating the expression, the student
assigns its value to .

functions
object-oriented
topics

Executing function
instead of defining it

The def command defines a new function: the
student is supposed to store the function (object)
in memory.Instead, the student starts executing
the function body.

Unevaluated
parameters

The student tries to start the function call before
they have evaluated the sum.

Parameter in the wrong
frame

The student creates parameter variables in the
caller’s frame, not in the callee’s.

Misplacing return value

The student creates the variable result in
calculate’s frame instead of returning the value.

Return value into
variable

The student assigns the result of the
multiplication back into the variable intermediate.
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Failing to store return
value

After returning a value, the student does not
store assign the return value to the caller’s local
variable.Instead, they fetch the function call to
the evaluation area again.

Assignment copies
object

The student creates a new object rather than
copying a reference.

Failing to create
second object of a
class

A new object should be created, but the student
instead makes a copy of a a reference to an
existing object.

Local variable becomes
instance variable

Instead of creating a new local variable to store
the reference, the student creates an instance
variable for the new object.

Instance variable
becomes local variable

Instead of creating a new instance variable for
the object, the student creates a new local
variable.

Method call without
recipient

The student tries to call the method fuel from the
Car class before accessing the variable for a
reference to the target object.

Assigning reference to
uninitialized object

The student assigns the reference to the variable
before calling the __init__ method.

Returning self-
reference instead of
dereferencing it

The student returns self rather than the value of
the instance variable __ profession.

CS1 programing
Java

memory models,
and data
assignment

T1: Students
misunderstand the
relationship between
language

Semantics to semantics (Student applies real-
world semantic understanding to variable
declarations.)

elements and
underlying memory
usage.

All Objects same size (Student thinks all Objects
are allocated the same amount of memory
regardless of definition and instantiation.)

Instantiated no memory allocation (Student thinks
no memory is allocated for an instantiated
Object.)

Uninstantiated memory allocation (Student thinks
memory is allocated for an uninstantiated
Object.)

Off by 1 array construction (Student thinks an
array's construction goes from 0 to length,
inclusive.)

Primitive no default (Student thinks primitive
types have no default value.)

Primitives don't have memory (Student thinks
primitives without a value have no memory
allocated.)

T2: Students
misunderstand the
process of while loop
operation.

T3: Students lack a
basic understanding of
the Object concept

T4: Students cannot
trace code linearly.
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Java(Greenfoot)

object- oriented

Static data members
vS. constant data

Confused the properties of static data members

concepts members with constant data members

certain Failed to recognize that classes were actually
programming user-defined data types that could be used to
constructs define variables just like built-in data types such

Classes vs. Objects

as integer and Boolean

Constructors

(1) Erroneously thought that constructors of all
classes defined in a project were invoked
automatically when the project was opened

(2) Defined the constructor(s) of a class as its
private member(s) when they should be public
members instead

(3) Did not realize that constructors, as a special
type of method, did not require a return type

Arguments passing for
method calls

Confused formal parameters with actual
parameters

Polymorphism

(1) Mistakenly considered that declaring one
superclass variable instead of two subclass
variables means declaring two variables at the
same line

(2) Mistakenly considered that referencing two
subclass objects successively by the same
superclass variable means substituting two
superclass objects for two subclass objects

Access modifiers of
methods

Mistakenly considered that a private method
could not invoke methods defined in other
classes

OOP
Java(BlueJ)

1.0Object vs. Class

1.1: The nature of a
class as a template

1.1.1 Difficulties in understanding the static
aspect of the class definition.

1.1.2 Difficulties in understanding that a method
can be invoked on any object of the class.

1.1.3 Misconception: You can define a method
that doesn’t access any attribute.

1.1.4 Misconception: You can define a method
that adds an attribute to the class.

1.1.5 Difficulties in understanding the
classification of methods that we used
(constructors, mutators, accessors, “others”).

1.1.6 Misconception: You can invoke a method
on an object only once.

1.2: Connections
between objects and
classes.

1.2.1 Misconception: A class is a collection of
objects, rather than a template for creating
objects.

1.2.2 Misconception: You can define a non-
constructor method to create a new object.

1.2.3 Misconception: You can define a method
that replaces the object itself.

1.2.4 Misconception: You can define a method
that destroys the object itself.

1.2.5 Misconception: You can define a method
that divides the object into two different objects.

1.3: Object creation

1.3.1 Difficulties in understanding the process of
creating an object.
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1.4: ldentification of
objects.

1.4.1 Misconception: Two objects of the same
class cannot have equal values for their
attributes.

1.4.2 Misconception: Two objects can have the
same identifier if there is any difference in the
values of their attributes.

1.4.3 Misconception: An attribute value can be
used as the object identifier.

1.4.4 Misconception: The object identifier is one
of the object’s attributes.

1.4.5 Difficulties recognizing an object due to
multiple representations (the set of values of
attributes, the BlueJ icon and the graphical
rendering).

2.Instantiation
and Constructors

2.1: General
understanding of
instantiation.

2.1.1 Misconception: There is no need to invoke
the constructor method, because its definition is
sufficient for object creation.

2.1.2 Misconception: Constructors can include
only assignment statements to initialize
attributes.

2.1.3 Misconception: Instantiation involves only
the execution of the constructor method body,
not the allocation of memory.

2.1.4 Misconception: Invocation of the
constructor method can replace its definition.

2.2: Understanding
instantiation in a
composed class.

2.2.1 Misconception: If objects of the simple
class already exist, there is no need to create the
object of the composed class.

2.2.2 Misconception: Creation of an object of a
composed class automatically creates objects of
the simple class that appear as attributes of the
composed class.

2.2.3 Difficulties in understanding where objects
of the simple class are created,before the
creation of the object of the composed class.

2.3: Understanding

instantiation is affected
by its implementation

in the

programming language.

2.3.1 Difficulties understanding the empty
constructor.

2.3.2 Difficulties understanding objects if their
attributes are not explicitly initialized.

2.3.3 Initializing an attribute with a constant as
part of its declaration causes confusion in
distinguishing between a class and an object.

2.3.4 Initializing an attribute with a constant
within the constructor declaration causes
confusion in distinguishing between a class and
an object.

2.3.5 Misconception: If the attributes are
initialized in the class declaration there is no
need to create objects.

3.Simple vs.
Composed
Classes

3.1: Understanding
encapsulation.
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3.1.1 Misconception: An object cannot be the
value of an attribute.

3.1.2 Misconception: The attributes of the
composed class include all the attributes of the
objects of a simple class, instead of the objects
themselves.




3.1.3 Misconception: The attributes of the
composed class include all the attributes of the
objects of a simple class, in addition to the
objects themselves.

3.1.4 Misconception: Methods that are declared
in the simple class have to be declared again in
the composed class for each of the simple
objects.

3.1.5 Misconception: There is no need for
mutators and accessors for attributes that are of
the simple class within the composed class.

3.1.6 Misconception: To change the value of an
attribute of an object of a simple class that is the
value of an attribute in an object of a composed
class, you need to construct a new object.

3.1.7 Misconception: Methods can only be
invoked on objects of the composed class, not on
objects of the simple class defined as values in
its attributes.

3.2: Understanding
modularity.

3.2.1 Misconception: After a composed class is
defined, new methods cannot be defined in the
simple class.

3.2.2 Methods from the simple class are not
used; instead, new equivalent methods are
defined and duplicated in the composed class.

3.2.3 Methods in different classes are not
distinguished if they have the same signature.

3.3: The class as a
collection of objects.

3.3.1 Misconception: Objects of a simple class,
used as values of the attributes of a composed
class, have to be identical.

3.3.2 Misconception: In a composed class you
can develop a method that adds an attribute of a
simple class to the composed class.

3.3.3 Misconception: In a composed class you
can develop a method that removes an attribute
of a simple class from the composed class.

3.4: Understanding
information hiding.

3.4.1 Misconception: Attributes of the simple
class must be directly accessed from the
composed class instead of through an interface.

3.5: Personification.

3.5.1 Misconception: Attributes in a simple class
are automatically replicated in the composed
class by transferring its meaning.

3.6: Understanding
invocation on the
implicit object.

3.6.1 Misconception: A method must always be
invoked on an explicit object. (We did not teach
the use of an explicit “this,” so the students
invented an imaginary object upon which to
invoke the method.)

4.Program Flow

4.1: Understanding
executions of methods.
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4.1.1 Misconception: Methods are executed
according to their order in the class definition.

4.1.2 Misconception: Every method can be
invoked only once.

4.1.3 Difficulties distinguishing when there is a
need to explicitly write the identifier of the object.

4.1.4 Difficulties understanding the influence of
method execution on the object state.




4.1.5 Difficulties understanding the invocation of
a method from another method.

4.2: Understanding
data flow.

4.2.1 Where do the values of the parameters
come from?

4.2.2 To where does the return value of a method
go?

4.3: Things happen
with no cause.

4.3.1 Misconception: Objects are created by
themselves.

4.3.2 Misconception: Attributes values are
updated automatically according to a logical
context.

4.3.3 Misconception: The system does not allow
unreasonable operations.

4.4: “How does the
computer know?”

4.4.1 How does the computer know what the
class attributes and methods are?

4.4.2 How does one class recognize another?

4.5: Difficulties in
understanding the
overall flow of
execution:

What happens and
when?

MGHE SR NES
C++

Java

Pascal

other languages

What kind of issues you
feel difficult in learning
programming?

Using program development environment

Gaining access to computers/networks

Understanding programming structures

Learning the programming language syntax

Designing a program to solve a certain task

Dividing functionality into procedures

Finding bugs from my own program

Which programming
concepts have been
difficult for you to
learn?

Variables (lifetime, scope)

Selection structures

Loop structures

Recursion

Arrays

Pointers, references

Parameters

Structured data types

Abstract data types

Input/output handling

Error handling

Using language libraries

Java2D 0]0)
and misconceptions
Swing

Instance / class
conflation
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Classes identical except for class names

Classes identical except for property values that
could be set in constructors




Classes identical except for very minor changes

Classes rarely/never instantiated more than once

Superclass/subclass used instead of
classl/instance

Problems with linking
and interaction

All code in a single class

Code in single class instead of composite class
and parts

Classes defined but not linked in

Work in methods exclusively done by assignment

Objects passed as parameters but not used

Class / collection

Class whose instances all model elements of

conflation some collection
Problems with Classes identical except for property values that
abstraction could be set Problems with abstraction in

constructors

Duplicate code not factored into superclass

Duplicate method signatures in different classes
not defined as interface

Problems with
modelling

Classes joined that should be separate or vice
versa

Classes do not correspond to objects in domain

Failure to use inheritance to model hierarchical
domain

Classes just text

Failure to delete irrelevant code when adapting

Identity/attribute
conflation

Variables with names that are really values of
attributes

Objects are only data
records

No classes with methods other than constructors
or accessor/mutators

Problems with
encapsulation

Methods/variables in different classes always
have different names
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A) #rid 71273 (GAME)
B) 57 — 4=4 3= &_( SOCCER)
C) 812 %4 % §(PARTY)
D) #7136 4s#H (RUN)
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A) abbbaabbccbhaaaabbc
B) aaaacchbaacaaccccbbaabbc
C) caaccccaaccccccaccee

D) acacbchcbcbcacachcbccccebebeacbebee
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ek FFHEEVE
FHFERVHEIEVE ey Eé;né‘fﬂsﬁfwwﬁ’ﬁ.aé;.zgg*‘al%—%i’ﬁm
SRR (B e m AFTEYEIGE LT s EVE(Z ) BEYHE(Z) - 8Y
(2)~FYHE)-

JSLA r@’\\ g <_A>

i A AT 58 T AR ARG 1R x=7
var x = 10;
if(x>=5){
X-=6;
X+=2;
¥
else{x=0;}

2. AT 56 T AR U1 x=2
var X = 5;
if(x<=10){
X+=5;
if(x<=10){x=1;}
else{x+=2;}

by
else{x+=2;}
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3. 7 [ K 41 ]
(1) GHIZAT R I RE U D) RE?
(2) SR AT 58 B IR UG AR & s L

var speed = 70;
if(speed >= 45){
alert ("EFHEIE!") ;

}

else{
alert ("#EH") ;

W iV Tkl ) s A
4. B IHTLLEIR I, 1K) 55 R 2O s A TR 2
ex: HICHE 12345

1) var speed = 70;

2) if(speed >= 45){

3) alert ("IEHEEHE!") ;
}

4) else{

5)  alert ("HEH]);

}

95



JSLA 25 H (=)

SR B A5 BN B 25 T AR A M — BT I
A HRE, IO CRHUIEE, DB EE.

A

(1) 55 R EAT 58 LA S A2 IE1% alert gy tBELBR (70 1) LLE I -F 20 0)at)
(2) FE 8 IR AT IEF

filhn: a4 1>2>3>4,56 (4. 5. 6 BEHIT)

(3) (a) AFEZHHTTIRF IF A

(b) FHIBTNE/FEB TG P2 1, FHIaE B R H #2052

1) var speed = 120;
2) if(speed >=45){

3) alert ("IEHEHIE! & 2000 7T”) ; }

4) else if(speed >= 120){

5) alert ("&j 4000 Jt”) ; }

6) else if(speed <= 30){

7) alert ("IEFLEM®E ! F 600 7T7) ; }
8) else {

9) alert ("MEIEH") ; J
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IIAN Bt 60 73 PAERIE 70 A

(1) 3852 T FUHIBR 2R A e 33 40 4 DA R ARRERE %, 40 BA Lok 60

70 73 LA bR 85 o B

(2) A& R Es WA S BSBATNE 32 (77 1) LU/ F 27 )

b NEF A 1>2>3>4,56 (4. 5. 6 BEHIT)

(3) (&) FHBEHBAITIRTIEEEZ.

(b) VFHIBATTNE /AR HING 22 2 KITE ISR 11 255 2

1) var score = 69;
2) if(score >= 85 && score <= 100){

3) alert "EKR"); )

4) else if( X

5) alert "ARIE") }

6) else if( )

7) alert (@) ; }

8) else if( )

9) alert (" |7); }

10)else {

11) alert (” A e
}

GTi > IRTE if elseif else G MHFZEHIEE F, B
W R 255 1 &L 722 1875 010 B [7] 225 i (7% T 2B 1R 7 77 19 IR B HRF ]
GRS AT & [T, 20 B2 IE A E ) o
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(1) 5[ x = 2 Wy, FARERESE alert B EEE? (7 LU/ F 50
)

(2) 550 x = 4 Ky, WREXRIBATIET?

fihn: NEFF A 1>2>3>4,5,6 (4. 5. 6 EIEE#IT)

(3)  (a) FHZHHTTIRTFIEHEES S,

(b) IRHIET TR AR TG 22 s KGR H #2155 2

1) var x =777,

2) switch(x) {

3) case 1:

4) alert ("&L4&") ;

5) case 2:

6) alert ("&rI&”) ;

7) break;

8) case 3:

9) alert ("PI5E1E") ; }
g,

(1) FHREHE & alert S ELBE? (77 0/ LUE/F 2 )al)
(2) R SR AT E 572
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filhn: JEFE A 1>2>>3>4,56 (4, 5. 6 EE#TT)

(3) (&) FHBEHBAITIRTIEEEZ.
(b) FHIBATNE T2 2RI 225 775 FITE MY 255 2

1) var meal = 3;
2) switch(meal) {

3) case 1:

4) alert "Mz 5 &") ;

5) break;

6) case 2:

7) alert ("HZH%E”) ;

8) break;

9) case 3:

10) alert ("HEHEE") ;
11) default:

12) alert ("HaIHR&”) ;}

Gl > switch case g flatA HIETF L, 2875 EEHT 18 77 7
AR (T B L ZER AL B [ 2 5 iy (7% T i 7 78 77 9 IR BIFJe] -
TR & Lidm, 2] EIZIH 77 ) o
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JSLA £+ 5 ()

SR B A5 BN B 25 T AR A M — BT I
A HRE, IO CRHUIEE, DB EE.

(1) ST 78 LL N AR 2UHE18 alert grifi b L2
(2) 5 55 H R S AT I 5

fihn: NEF A 1>2>3>4,56 (4. 5. 6 BEHIT)

(B) I EFAE B IETE? 2 5 1l 25 2 AT 1 [ €8 21 3 T ik 1 15
FITEE?

1) varx=5;

2) do{

3) alert "B THBFH" + x);
4) alert("\n");

5) X--;

6) }

7) while (x > 0)

— e

(1) FHIZAT ke LA N RE2URS I DI fE?
(2) AT 78 LA N AR NS 1R alert g L2
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(3) FEFIH for ( ) 1 | o % 2

(4) I B A B I P2 s 1 29 A2V R H [P 218 3 T 12
FI1/EE?

(5) a. Z#F(I<=00) 206k (1<60), #FH alert &t HE?

b, FAF(1<=50) 20k (i<51), #4 alert Byt HE?

1) var i,sum=0;
2) i=1;

3) while(i<=50){
4) sum=sum-+i;
5) i++;

6) }

7) alert(sum);

alam> Vit while Hd for EGHANTEF L, 4 77m MR
W RE 255 1T L e A I ] 7 iy (79 T IR R T8 77 1 I BB
RIS B L, 2] I 7] ) o

(1) 5 HZAT A RE LN A2 A IR Th RE?
(2) A AT 58 LL N AR U2 alert & LY
(3) 5 & AR A SAT NIEFY

fihn: NEF A 1>2>3>4,56 (4. 5. 6 BEHIT)
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(D GHIEF R B ILNE?E 7 aF 5 R ) 7 2021l 7542 W i
][] &8 21T N2 1 1 22 12
(5) ZAFFEZCH J<=size=1 2Ok j<size, EHIT/EZR?

1) vari, j;
2) var size = 2;
3) for (i =1;i<=size; i++) {

4) for (j = 1; j <=size-i; j++) {

5) alert(""); }
6) for(j=1;j<=2*i-1;j++){
7) alert("™"); }

8) alert("\n"); }

et ik for BT RMRATIGGHANIRE L, 5757 I8 7
WS #2577 1 7 L T A AL B ] 5 g (49 T i 17 3 78 77 19 I B ]
FHIE T B L, ) EIEIE 7 i) o
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JSLA S35 H (1)

TRy 2 B ] G B AN ) AR 75 TR IR RE RO 2 A AL i I

Fakal 12, aai A CEFUWFE, P EIEEEFE.

A}

(1) 5 M2 AT A RE LR A2 U ) Th E?
(2) G AT 5E BA N AR IUREAR alert (o) B H FLEE?
) WEFZALLAE, A2 W H] [ 21 3E ek A 12 2 T2 2

1) function test_Function(a, b) {

2) var c;

3) c=a*b*b;

4) }

5)

6) var x = test_Function(4, 3);

7) alert(c);

T I FE RIS IS o, B3 7R T 7 £ DR 238 £

77 R AL I ] 2 5 iy (7% T i 1 R T 2 W IR BT, a5 i &

L7

i, W EATHE ) -
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—a

(1) 55 T 57¢ LA M AR A alert (answer) & i H FLEE?
(2) HIEZZAILTE MR H T 21E 3 1 2 12 2 122

1) function first(a, b, ¢) {

2) var x =a* b *c;
3) return second(x);
4) }

5)

6) function second(a){
7) return a * a;

8) }

9)

10)var answer = first(5, 3, 6);

11) alert(answer);

— )

(1) ST 7 LL 22U 4R alert (answer) ; &7 H L2

(2) 21555 10 1724 var answer = first (5) %24 var answer = first (2),
A alert (answer) G i B /EE?

(3) 21 (1) B (2) BEZAN I, A2W#EHi P& 218 35 A 2 12 2 1852

1) function first(a) {
2) var i,ans = 0;
3) for(i=0; i<=a; i++){
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4) ans=ans +1;}

5) if(ans > 6){return second(ans);}
6) else{return ans;}
)}

8) function second(a){
9) returna+a; }
10)var answer = first(5);

11) alert(answer);

<Flam > PR 1E function BEEEAT)EE I

JEF
= ;

75 =5
EER

BT 7Y 415 75 T WP RE 2

BT E LB EW G E T (43 T ROFEBLDHIREEFE |, mr54,

RFE Livam , DEREEE E ] )
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e H ¢ HP RIS REP

AFTHEY 0 §F Y RHRICP RRIK > AL E R BV o i
gg;g15§3$# MY B KRB e E R R EA TR o

A v R

(1) FEIZAT Rt WA UG R D g 2

(2) 5B AT 58 T Z1 % Ul 4% e i P j2x 2

(3) R AT IE 2

Wl JNER A 1>2>>3>4,56 (4, 5. 6 EE#HIT)

1) varx =5;

2) vary =10;

3) if(x<=10){

4) X+=5;

5) if(x<=10) {
6) x=1;

7) y-=2; }
8) else{y+=2; }
9 }

10)else{x+=2; }
11) alert(y);
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— N

(1) 5HZAT AR DL R S R T g 2
(2) BT 5E DA P REUIETE alert & i ) FLEE?
(B EFHH if . else if. else HE?

1) varx=3;

2) switch(x) {

3) case 1:

4) alert ("AL&") ;
5) break;

6) case 2:

7) alert ("&k187) ;
8) break;

9) case 3:

10) alert ("PAzEkE") ;}
11) break;
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S A B

—_—

(1) FHIZAT iR L RS R T Ae?
(2) wE AR R BUT IR 21 0. 54 1>2>3>4,5,6 (4. 5. 6 ERFHITT)

(3) 55 H switch ++-..case* *** . MEe
1) varx=4;

2) if(x>5){

3) X +=3;

4) alert(x); }

5) else if(x==8){

6) X -=6;

7) alert(x); }

8) else{

9) alert(x); }

—_—

—_—

(1) GHIZAT M RELL RS R T RE?
(2) FHAI A for 1 R85 Y — AR ORI RE Z0AE?

1) varx=5;

2) do{

3) X +=2;

4) alert(x);

5) alert("\n");
6) }
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7)  while(x<15);

—_—
[—— ¥

(1) AT R L M R UAB ) DI g ?

(2) 5H M AL SR BAT IR FP 2Bl . 5 % 1>2>3>4,5,6 (4. 5. 6 BIRFEITT)
1) wvari;

2) for(i=1; i<4; i++){

3) alert("$"); }

IL'N

(1) GEIZAT A e LA R R 3 URS 1 T RE?
(2) 5HMIAAT 5 B AIRE UG AR S tH LR (B A A 4l JBGE)

1) vari;

2) varj;

3) for(i=1; i<4; i++) {

4) for(j=0; j<7; j+=2) {
5) alert("$") ;

6) }

7) alert("\n") ;

8 }

Fis
(1) 5 A2 AT IRE L RE S R T RE?
(2) 55 M) Ay T RE U IR AT 2
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(3) G AR AT, AN B 42

1) function test_Function(a, b) {

2) varc;

3) c=a+b+b;
4) 1

5)

6) var x =test_Function(4, 3) ;
7) alert(c);
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