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Abstract: The purpose of this study was to investigate the effect of digital game programming on the problem-solving
skills of elementary school students. Ninety-three fifth-grade students from an elementary school in northern Taiwan
participated in this study. The students worked in groups of three or four to complete a digital game programming
project supported by a multi-touch screen desktop computer. A pretest-posttest design was adopted to investigate the
level of problem-solving skills. The results of paired sample t-test showed that digital game programming could improve
the problem-solving skills of elementary school students. However, it’s difficult to determine whether any observed
changes from pretest to posttest were due to the treatment or whether they were the result of other extraneous variables.
Keywords: game programming, problem-solving skills, elementary science education

1. =3
11 #5353 F

Bt E Y B ARAEFE j‘*%;fiiimﬁ_k%fr"’—kﬁjiu ve RRE YR A R
FR R FARE > F1F BB R BB FRE PR T B pémégéﬁ (Felix &
Johnston, 1993 ; Baranauskas, Neto & Borges, 2001) - #-5 ¥ e A K3 T Hc =255 7 ;ﬁd
_Er/} L mf;“% liz}&"’}é‘gﬂ & - ﬁv 5{;.}3 )y {# ?ss —ﬂ"‘jﬁr}% 9 ?Jgj 1;. #‘i:u , 35‘.”1 JHE’J :gl 533 ’E{T"
%iﬁ”*a’éJ&&*mmﬁ”ﬂﬂ’%%ﬁﬁﬁﬁ%éﬁﬂ’ﬂiﬁﬁzﬂﬁﬁ%%
ZeRenF B o b 5 Prensky 3 i 21 & & 5 B dggk & Y (digital game- based learning) =&
oo B2 R RSN e € < PB4 gm«ﬁﬁkz BRI ms s i o B oy kehgs
BB PR Lotk BTy > &4 Rosas ESRS 3. EUES Juk <y —\§“ AR AT L 0 dn
E Qui<yAEaE Sl SRR Y - it F R FYRB 2 EY RIS R <3G Y
#1842 (Rosas et al., 2003)

BERFSRREF L RFPAEY AL RETAL H L AR e (3 F £02013)
KEYhERAg R E- BB ETOMEFEE AE YV ERY B EFTRAILY

780



Wu, Y.-T., Chang, M., Li, B., Chan, T.-W.,, Kong, S. C., Lin, H.-C.-K., Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

(high-order thinking) (3"4{7 & > 2013) 4 ﬁ{#hfd LA S plELE S SR 1R
WHTT o ¥ E Y 42583 2 hp v MIT Media Lab 3+ 313 7 & Mitch (2012) 5 £ 8. 24
AL ity e A pa”'%\ﬁ;\a‘t“ﬁ h A B EEYAENET ORI RRIEY RIS T§
CEERF AN EFRALY i¢ﬁﬁ'ﬁﬂ&”*mfﬁmiaf%*ﬁgﬁgﬁﬁ’
RS EARENF T EY I E ST S S Apple ]34 Steve Jobs (2013) 7y 1 Tz
BRFeHE - BAEELETNAES TR EREEALY ) o %"ﬁ,ﬁ;‘rfuaiﬁ ¥ Al
LAY ~F Andas s frBBEET dplEad Bt s ?‘EAP_;&J“}?KK g (A2 E
PAF a4 e
Y RRAREARS T > 7 AR ks EENES q‘fﬂ € Bl Bl - o RAAA
e TR KA | BV AR AR EETAFAEELINZE gL Y 4 (Georgios,
Evangelia & Elisavet, 2013) - 425 % 3% © & - iﬁa‘ﬂ Lenm s > v iRA- B R RERAH
¢ (Winslow, 1996) - Funkhouser (1993) » 45 &8 ¥ 4258 K3 i A2 Y > 4ok it fe i
¥Rt B :ﬁjgz,%‘} 33 .+z BB AR (N L He e B Y .iz SRR BfERE o Jfﬂﬂfj%
EdeNN 2 3 mg%a#ﬁrmm&PBA mﬁ;&am:ﬂﬁ+J g4 i
£ 3+ % (the Programme for International Student Assessment > #§ £ PISA) s=& = 3¢ “,/Tt )

Tl Rl i &ﬁ@§4mﬁFr¢W&iﬁ%ﬂ*J’éiiﬁﬁiﬁJ:—\ai
T EARB S fRARES N (AR R 2~ E R aFERE T (R
WA SAL) od PF A BAfRANG Lo Lo RASPERN A 2 - o AP AT

ﬂﬁﬁ”ﬁ?ﬁ%ﬁ}%%*””&&’%4m@ﬁ§ﬂﬁﬁﬁﬁ?1£%%%iﬁw%ﬂ

¢**’ﬁﬁ%ﬁ*%%ﬁ*?Wﬂﬁﬁéﬁ’ﬁ&*ﬁ%»w%%ﬁﬁﬁ¢lﬁ4ﬁﬁ&
FRAAF SRV ECSGRNEY LMK FEF L A RS 5T -

1.2. F'i A 77

AFTE n BIRRERGTERAR R E /éf;a‘ BOREfR A 4 donk o piE s en R RS TR
PEENARSN ) B A PR R A 4 B R i SR E et ?

2. B3 i

AR LE B R SR RAR D v UL B B SRR SRR S AR 18 0 B R AR
g A e Ea) .

2.1. ;‘t,é?i’

"‘P?ﬂ P KL A Y B RER T £ T 93 e 4 (7 53 45440 4)
TG b B ROR AR R PR 2 DR R Lo BT (A2 ivEa o)
WRFLE G B e R SR ENZ o w EBIDE Y E RS T RN Y dedE R SR T
ARRTRY 22 I RSTHME o e A Y AFREE TN K MR T o
22. P71 ELZFH IR
2.2.1. #F4¢E g #-Kodu

Kodu 2 #c#c & 5 8 3 K -l v #2722 = (visual programming language ) £7 2%k B 3
15 BRI U F B 2 B ANk o Kodu 11 E R 3 SN]SR 1T (4
Bl 1) > 2 edd PR OREEE R SRR SRR REY F TR
AN g oy Al e 3D Rk (B 2) o

781



Wu, Y.-T., Chang, M., Li, B., Chan, T.-W., Kong, S. C., Lin, H.-C.-K., Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

Q).

express  hearts

B2 §4 % FHFiEKodu T oo K3 SFpife st

222, FHiEA&i 4 £ &

i\p i Vi FF %'\ﬁ*li“sh % /‘E'Jj%_?j;i »‘+ %:Qt}ti?‘ ’:‘—Lﬁ’_}fkﬁi F%ﬁiqﬂ f§7 F‘: %\ﬁ*li_““ 3 ﬁj;i% o
rEEDFFT AR bkrii;lﬂi Brpormg 0 2 %% Fortus & 4 (2005) =i & 4 a3t g
Wad 2 B Aif2Aa 4 = B e % 2 Heppner &2 Petersen(1982) ~ & 157 2231 £ %5(2003)

RS KA % g%\s@awww A0 g 487 23 z@w@rs EF 30 £ 26 45 4gp
R8T B L% ;J.,gﬁsa:« PAHRE R R R AE TREF B L, S TEs T
AEE S TARE *rﬁ#*ﬁrJiﬂm’fmﬁmi“ﬁﬁiﬁﬁﬁiﬁ?ﬂﬁ

TEEEEYVASEARPA RETEFRFE A0 ST E A ERL 261 130
A°fﬁ%%?%5%“bﬁwﬁﬁ¢§§4ﬁﬁiﬁﬁﬁiﬁﬁﬁﬁéﬁ?”ﬁ&%ﬁ&~
& EHIT 82 R AL R0 4 R P2 g 417 3 (s~ 5938 &> 2014 ) » # 4% %49 Cronbach’s
o B 5.94 0 AFTF A ~ (5RT i FLeh Cronbach’s o B4 %] 5.94~ 2 93 -
223, IRz
AL E SRELEHFEAF HEroEmy B @2 r ey Fhe- HFE R
PEENAR N AR e ok mxzi#f; j\ﬁﬁi“ﬁ.ﬁ‘&%ﬁgf_{%i@_mgi R B R R (s
TR MGIR A RN AR AR 2 o PR AT
1 SiRieR cdE s o NS RNAR G P A RE Y
2 FEFFFAENE 5&*}’3{»,‘1@ BoSBLIREET S b ekt E e 0 L A A9
3. AP aER G P AR B E R
23. REHIAE
PERET R HTVR S TR S P IRAIL  E SR BINA A EFIE - T ek
(%540 ~48) 87 d L FHERTF > FR -0 4T o505 z
B LT LR SRS *ﬂ’ﬁ$%$m@w§@—ﬁiW%wz
L R&FFVR AL EM - LR REFT T BT o2 5 HF 3 R ¥ SR
PR Kodu % & — i ff B SHE 2SR chiz a0 SR E 2 BE Kodu /6 1 s dede B0

782



Wu, Y.-T., Chang, M., Li, B., Chan, T.-W.,, Kong, S. C., Lin, H.-C.-K., Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

BN RGHAEESN  KEINREABEFARL N RET AP KE LT
75 (15 A48) 5 AR L T2 R IApMEA A (10 ~48) 5 F51EF 4 2ok Kodu 4 &
(15 kB ) o
2. Rl MBI F HRAIL T - FFE T T A7 ﬁ‘giﬁ%&a%ﬁii#ﬁ AR A KRARE A
’13‘_' 73 ’Lf’r}“*«ﬁi pﬁcﬁiw R AL R A 4 o

FHRASL Py FEpF 22 fet- o el RRRY - SRALT SR
p o m&&éfﬁi A (4oB] 3) o AkAe TKodu | iF5 2kt e fe st end 5 o 2
%2m¢&%( F) ~WEFTH (%) 2R (%) ~E@FLATE (- %)
¥ @r%x’praﬁﬁ%MMb&’Ef-ﬁirwf”“'”FPLHHL§4§“ﬁﬂ# s
ﬁ?i%ééﬁ PRPERY ML FAP LRI EREL  F R RR
W E g fig 7o) e J%’mﬁﬂugﬁﬁfmF%**ﬁ,prmﬁpWka’g
2 ABUHITF T F TR SR TR m*;ﬁ Wit Apag o W B HRRG

‘“\

Hp

2
g

5$%“%$*?ﬂﬁ+’%*vﬁﬁ? - B B R ARG RN R
GRS L PR S L EL R L RS SLESNR SO SRS N

b f”&ﬁ;fm\—% BRI N - f’fffﬂﬁ“ At Rt £ < AR iR (ﬁr@ 4) 5 b TH A
F MR PR S A e AR RN F (B 5) o B FE TR
TR IR i o] P R ERR SN S TR 2 FH o g2
-

A, (SR o TSR F HRAILIS - FF W 0 SRR FE SRR 0 2 RAEfRAN 4
F2Z BB MR 2 AR TR N AR PR AR R A 4 o

W4 24 iR

783



Wau, Y.-T., Chang, M., Li, B., Chan, T.-W,, Kong, S. C., Lin, H.-C.-K,, Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

T e et < AR Vs gl =
3. Ff % HHE

AT é%%§4r&{ij“ i%Jﬁﬁ%%amffgﬁ-+~ﬂ¢ﬁ*ég"?’*$ﬁ
FAtRIFAEL A2 E a5 R {Eﬁ g 4 e BT B RS A R REfR AN 4
i@@ﬁ’vﬁu%4 i KERE ?F?Pﬁu&ﬁ*&io

z\ 1 _Lm? B 7‘{1}3 l—r/{)“'é’}xkﬁi} p%ﬁij ;311 ~ F {Eﬁ*,‘ Eb ;L_Z\ E ‘re ,4,\ ? 4 F{: ' ‘ﬁiﬁ_
fe 3 WP 3EiE o 5 95.22 0 RUARRfRALA 4 P i:”f« A % 9940 -

21 MAEfRAw d 2/ AR 2

=k n L wHaFTIEE
A P 95.22 93 18.40 1.91
fs Pl 99.40 93 14.65 1.52

2253 TR Lnd | SHEARETES 0 £E5 2689 p =009 & E 4 g
fRiAa A Bazwispl LR (4184 ) EEFAE (p<.05) » " F % TH SN0 %
AN IEARRE: Sl Sl ol 1Y ERE TR

202 WALMRLG 4 L S HE A R

o i e se e WE
T EL BESFEIHE t df :
(fr)
A ip)-18 7R -4.18 15.00 1.56 -2.69 92 .009

B AP T AT U TR REBRBR BT AT ”?iﬂ, P ECH 2 G SR
e iE o KA R rﬂiﬁ— P REF BRARIE FI P S EpE RS RTEXY ”\?9 ol Eﬂm
FHHAERRFAT i 5 AL PSR RKP 1 L Kodu SRR FT 1L F2 0
as@ﬁ%‘l@ai\#& T g MTR 2 25835 0 &5 2 F RN K REF R g %’ sl ey
4& > 4 ¥2 Funkhouser (1993) &= # TR — Ik > FH B § eV K1 £ > B Bag g Y
FeOL T B FY #AE - X H L EHIC %#&ﬁﬁﬁ;‘é{?*ﬁu‘”%ﬁ‘ﬁ °

T AP EHRE AT RPN FAADOBZ 2 TR (0 3) 0 FR S H
(80%) 35 W3- ¥HAN AL AL | B4 AR N - eh Ak AP £ 0 S01-27 2 47 ¢ i i
R TE P 0 R DB Bendsi et S S0L-23 B4 L AL B BT A e

|-

=
(<

784



Wu, Y.-T., Chang, M., Li, B., Chan, T.-W.,, Kong, S. C., Lin, H.-C.-K., Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

BARRANIE YL FE- HR 0 S01-23 B2 A 13RS et MAT & TR A

Wipg g o LE ‘”’“"ifé" °

L3 B 4 Hos AR g2

il vE PR
S01-01 AT LB Y S RN TR S o
S01-23 GEPEURSPETE &-ekiac e e AR g
S01-27 ﬁgﬁ%ﬂﬂﬁ?f?H%ﬁ’»éiﬁﬁfwwwma%%aﬁﬁﬁo
S02-04 "ll’ﬁzxé‘fg‘y{“—‘-ﬁ-fkﬁ o

S02-10 PR G AR ANF )T L EATHREL o

S03-24 WIS L S G AR BT UBEEG o NEF RS o
S03-27 AR AR % o

S04-04 PR 1 Bl o

S04-22 AFEAEDNL S MARN K o

e 4 EIE A TR RN R IR AR ORE > T OUF R S E 4 (90%) EEA
B HARED o SRR A T SN M- B B 2 R AR R LRER
Fenfp g Y o X E g e fidd 0 249 S04-01 52 L AT RFEREERER FRK
Po BESRGLF R hE E o FE o BT T SE 5 SR '153* R EY AR AN
ik dpes & L oo ;—,Lapri ﬂmﬁp 3},}5 T" s g 4 mﬁl__gf%\p%%iﬁ 3 jlg_ﬁ’—}nq%i}\‘l/ﬁq;/i-ﬂ
FERY A ek AR K Y Lo £ & 2 B Tdebug @ﬁ PiEAEs T E RS
RALfE AR 4 e R R

L4 52 RGPS & LR

g4 v ERF

S01-01 oot B o AT EEAL R

S01-10 %fmfé ?‘;ﬁcﬁ%&j& 45 o

S02-11 A»ﬁ LR

S03-04 % - RANRE N JE v i ML Sl

S03-10 ;iA s ‘1,%; i 5 o

S04-01 WL AP RAVRAEE b o RS S 2 AEHRFE LT oke
S04-12 TR L g e

4. BwmBERk

rAETERE L AP E PR3t o5ph A2V kAR TS at i 4 B F ek L B 4 R AR 4 o
FpL oo ¥ Y bﬁ#H—L‘*ﬁ' » T2 )J'éafu‘fi} pﬁtf&d b }3 U»?? 4 B iﬁ*/i‘ﬂb o % ”F‘."&f"?’ > d
AT HREEDRERRT T HREEF T AL DRI ERFE EOR s RN sk

785



Wu, Y.-T., Chang, M., Li, B., Chan, T.-W.,, Kong, S. C., Lin, H.-C.-K., Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

BV o AL S A REFT Y A - B EIT L A E -1l R

GO FISAR AL o B PR TR 0 TR SRS R T e S B SR
”mw%é@ﬁi’w R oOUBEERL X SHEFIF BEYEET N K ”ﬂpi
SMFIBRATN PR > T AP 2R ARDRE R AV R TSRS R
Y R BEA G L AROFEFANTEE . F s LEEE %%@%’%&matﬁﬁ
BALY 0 EMATH BTG PSSR E o bl B2 N R R A A A

ﬁ’“ﬁéiiﬁ&@i@9ﬂ%#%iﬂﬁimﬂwﬁzi AIEER o d Q¥ daip] > B

iﬁ#%’flélﬁﬁ*ﬁ”l—’f—pv (lfi}fr- J’*#)ﬁ% gﬂ}?b'f“" *ﬁfﬁ (’t'l”"f>4‘f'}\=3)§’f$
TR EuEATEE 4 R Feadod ) bR m}ﬁﬁi ) "ﬂl,”* ) g—@f;t‘*&wﬁf% 7\

FVYLHMEREFEFTF  SHGapr FRERRTFHMP @*%§4mi%+%*3
Gk SUE S e R B SR N i St

Rt
RHFrBRATPEEL R RS RTFRBAM AT S8 it > 4 k%L S 1 NSC
101-2511-5-003-033-MY3 -

Rl o
4 (2013) c BPAKEEY (FZHK) oA rP ume

Mopci ~ S & (2014) o Rrei & ITHRAS ] BE S R SRR AE S TRPAFY 9
P A2~ b FHITTE AR A PR h Y HF AN TR LR RSy

§§Fd§J’ Ao

e, ~ 32 2% (2003) o HRNA R REHR L TpREFERE B 277 - 44
w2 éﬁfv?f:‘uggﬁ PR EEE AL PLER - P ERKYHE 0 34, 157172 -

Baranauskas, C. C., Neto, N. G. G., & Borges, M. A. F. (2001). Learning at work through a
multi-user synchronous simulation game. International Journal of Continuing Engineering
Education and Life Long Learning, 11(3), 251-260.

Csikszentmihalyi, M.(1975). Beyond boredom and anxiety. San Francisco: Jossey-Bass.

Felix, J. W., & Johnson, R. T.(1993). Learning from video games. Computers in the Schools, 9(2-3),
119-134.

Fortus, D., Krajcik, J., Dershimer, R. C., Marx, R. W., & Mamlok-Naaman, R. (2005). Designbased
science and real-world problem-solving. International Journal of Science Education, 27(7),
855-8709.

Fowler, W. A. L., & Fowler, R. H.(1993). A hypertext approach to computer science education
unifying programming principles. Journal of Multimedia and Hypermedia, 2(4), 433-441.

Funkhouser, C. P. (1993). The influence of problem solving software on student attitudes about
Mathematics. Journal of Research on Computing in Education, 25(3), 339-346.

Georgios, F. Evangelia, G., & Elisavet, M.(2013). Problem solving by 5-6 years old kindergarten
children in a computer programming environment: A case study. Computers & Education, 63(1),
87-97.

Heppner, P. P., & Petersen, C. H. (1982). The development and implications of a personal
problem-solving inventory. Journal of Counseling Psychology, 29(1), 66-75.

786



Wu, Y.-T., Chang, M., Li, B., Chan, T.-W.,, Kong, S. C., Lin, H.-C.-K., Chu, H.-C., Jan, M., Lee, M.-H., Dong, Y., Tse,
K. H., Wong, T. L., & Li, P. (Eds.). (2016). Conference Proceedings of the 20th Global Chinese Conference on
Computers in Education 2016. Hong Kong: The Hong Kong Institute of Education.

Johnson, D. W., & Johnson, R. T.(1974). Instructional goal structure: Cooperative, competitive, or
individualistic. Review of educational research, 44(2), 213-240.

March, J. G.(1991). Exploration and exploitation in organizational learning. Organization Science,
71-87.

Mitch, R.(2012). Let's teach kids to code. Retrieved November, 2012, from
https://www.ted.com/talks/mitch_resnick_let s teach_kids_to_code?language=en

Rosas, R., Nussbaum, M., Cumsille, P., Marianov, V., Correa, M., Flores, P.,... Salinas, M. (2003).
Beyond Nintendo: Design and assessment of educational video games for first and second grade
students. Computers & Education, 40(1), 71-94.

Steve, J.(2013). What most schools don't teach. Retrieved February, 2013, from
https://code.org/educate/inspire.

Winslow, L. E.(1996). Programming pedagogy—A psychological overview. SIGCSE Bulletin, 28,
17-22.

787



