4 %E 1 PGE107132
Freofg dmgm
FHEHPREF 10728 1p3108#& 77 31p

PR PRSRTRVHREREVRALVE
fe b AR LAL D PR PR EAE

HABHEE 7 @2 LA kT d oo

HgFELpH 2107278 31p



MRV R EYRAF L RT R HA
i 7
Blod LA T Y o Bl
#&

A E U E 9 F Y (design-based learning, DBL)* 3 ikA2 7 5

#TRPHE R
3 TR 0 B R £ R S S

e _%”$-:Pméﬂ» AR
4 %7 7 (quasi-experimental design) » ¥ g S e otk B i @;gkf}z ¥ p%ﬁm%‘f % %
92 [l ,=~ Eﬁ

;¥ % °/FH;L:L~:; g KN G i - S e %}‘AF\: o M1} el 5 TR
DBL m:?(;-a’;"‘ '1%‘5@55?‘9? AN R E 0 AH AT {i;‘l"‘}inbﬁiW eh g
Sop B ERATEL LT R PR R - AP
DBL S # @ F X Ha 7 L4 e PRI e bk L BT L 25 Y
PR & o @ g Y sk ¥ nbgiiﬁ- °

B4 P R E Y PR R HN  RES



SN

w

d 3 AR 2010 & AR o RER T FAOFITEC LA RI R
e ikt RanEREE AL AT ?Ksbiftt L THT o Flm #4e Bt
i F 3K ¥ (Responsive Web Design WA RWD)H b > eo % 7 L @ siehie 303 R A
(Glassman & Shen, 2014) - & ¥ BB e F kP2 Rz fo o FLBAERL DB L
TR ST o LIRS nr—"Ffﬂr% EAR A2 - o 2 B AT LR ;’\;’{;*—"Ff*{— A
EBE EL T RRR SN FORT R LA Y ARA SR ERE RIS Y
AR EAFAREF - T 4 o

BAENE TR RE 2 0 3 Bk ™2k 2+ 3w (design-based learning, DBL) % iz

F it B E e g (Ke, 2014) - ﬁ%“dﬂgﬁﬁwigﬂ’l. B B i

ERERY RSk A EE ﬁ*&&,’;ﬁ—ﬁﬂgﬁ SN I S )RR A

%W»ﬁfﬁaP’*ﬂ@ﬁaanWI%@_?&ﬁaﬂﬁ»ﬁ»ﬁa$ﬂ AT A

R R gy ,42 B E LR 2N KT N PR Sl el pit K RIS £ o EE LA AR

5 4 (Ke, 2014; de Vries, 2006) - iz st it 4 A AR TR FA A FER S et F
v P AR g B 4 o

2 DBLApen ¥ - fAiE T 2 F Y L 53 F+ F ¥ (project-based learning) o F* 3E F v § ¥
(problem -based learning, PBL)ehE 2L 43t B 4 A T A KERB P E Y hph 5 > M3 s Pdr

FH A e P el kR L 3 R A - Lin (2018)4, I e & (knowledge integration) ¥ 1
ﬁM§*ﬁbiw>%ﬂﬁ&& FHEA AR LAERY SRR A RS B
B2 EHangs e fhd FeorfHic 2 2 ki » 7 a7 iR g SRR A 8
TG A AR

DR s R A TN - TR = S ENEET SR L E
ﬁﬁu%@mﬁ“ FEPREATR G 3 e ] i R S Y T i g

Eda
Ed LT Y °

B
%f;
4

Britt &2 Gabrys(2002)#% 1 F Rkt ehp i o B B e fow BEA FEE ~ Xk~ mE -
¥z o F7 Ao BFEIMITE LB iy K EH A Ao 1‘”'%35'\@'); ,&gxm”'ﬁﬁ»%#k“iﬁﬁﬁ
SRk IT o .ﬂ X RipfomBE T AR R Tt L5 ARaad o B Y F il E
g F AR M E\'Hﬂ“ﬁk’ TREFTHERF IR o A WEL-ETR mP&E B
A ehpesy o pis IR I RA ORI E o RARTHFAAM 2 AT S -

R F Y RS LA R R XEE Y FR R RP S 200
* H sk g B AE 33 ae (Fortus et al., 2004; Ke, 2014; de Vrles 2006) - DBL # % ;% 11 3% 3
B0 RA EREY FIBEVLBE) S RIS E APV PE R B0
PRI S TN - SRR TN é]lg Men® JpE > G g bR R AT B AR Y drd B S rpuit*ﬁ&mufr?f
A FESEHN R X R 54 KIRT 457 @ 2 f(Doppelt, 2008)

SRR AL BV P B Rt ) P L i Y SRR S

% R T.sc N e S R ;ﬁd )N %;zn’ B g 4 1 a4z (Linn etal., 2004) -
TR BAREHEET 0 éﬁ % (Linn & Eylon, 2006 Schnelder 2011)3% 5 HEF & P 15
B4 R F el éﬁﬁﬂéﬁfr L F I g B ARk L4 ¢ o Linn {r Eylon (2006):



ELEP S L BRI MR S £ s B2 5 R TRl L
M S % ﬂgi 'ﬁ t‘*—% Fé’:?' Rt 5]]?—7‘\7'?%‘%—? (T f:’» ’ ,}; L —};/\% ¥oe e *k > Schneider

(2012)4 &1 A E £ 3 B T 04 IR Y e B ATl > B AR BB RS E R
B Y i

o

d > DBL &% 2 A # FYFREE® &3 VAR AFHENEBTEY o & BiEMA

gnai,\. P OB 1 Eﬂffﬁ’f'iﬁ*ﬁ—ﬂi s FRACEZREA GRS
By fg:b Z Pﬁgffimt,z~ i 17 4] 1% (Fortus et al., 2004, 2005) o Bl BT £ A 5]
g 335%_;%?; Py A iEe o8 Bl andr b i R T T A EF N ETERRE LR AR
Hod ptv Ir"#%)a—z‘r'ff-\'fgrmsh e v g DBL gy 2ok o

Rt rd e fRgEed  RAF 3 R 4 DBL A HE 4 BT RGN vt s - F 5
GBS G P PF e § o AT R AT AT

1. ’ﬁ;’@i&”* DBLh5 3 2 F X Ha 2RLTFF L4 7
2. ARAHEFLEER DTS AE Y DBLAORY A5l E G Ak ?
3. FmEH A HPAAF L P2

$\ Fi‘%li

Y ﬂ—n;{ 33k B B2k - (quasi-experimental design)4c 4 1o = f3bF B L F R R T

a?ﬁ%ﬂ FokeE 41 DBLEFRTE ? ”%“’mﬁ%@§4mquﬁﬁﬁ 23K
FEY é“i&’ti R R H "Klfw & E%‘f*‘gf"ﬁ%ﬁt 2 > ) DBL kKA
)ﬁ‘“‘;‘_ 16:i% o = &8 5 s B ¥Rk L R el > S 7 B

e 1 2FE 7 e SRkt

Group Pre-test Treatment Post-test
Experimental group (n=50) 0, X1 0O;
Comparison group (n=42) 0, X, O,

Note: Ol, 02, S y’*;‘ J‘J}iﬂ(—. P B /?'] 03, 04 S P—‘F' \"/L:)J'J}iﬂt B2 18R & "T’ f{b B X X1 Z -’ﬁ! >5 DBL ! }*—E‘
?{% /F"—V‘h X2 & ﬁ’ *5 PBL — ﬂ;fi %fi

= s AT

AT EHE 0 BF-T A EFIREFATHY A EREND P o KB
B EK T AT MR 25TE 2 284 L 1T AR 1L HBE HY 5% e 50
o SRR A2 o - mE A AT KR RS T Rt L R AR F(t=0.03,p
>05) > TG 2 T RFHAPIT B4 ER A 18T 23 4k > T3oE s s 2055 K o X3
¢ T 15 65 (70.7%) 0~ E 27 (29.3%) - R H ¢ FHF B L 62 (67.4%) 0
112 % 30 +(32.6%) -

=~ P31 L



2.3.1. P Kt Bl

AP R SR R BN R e T *&i“ﬁ SRR AL - itk AL R
vt TAEE 0 A Y A A LRI R T T R (Workforce Development Agency
Ministry of Labor, 2018) o B Rt L Hoit h T e | R 7P SplSFE aP o B RKG f#102
AR > kg BAROE 2 Uy (http://onlinetest.slhs.tp.edu.tw) o« & 7 5 A # 7 /e #
B EUIRE A NAY TR AARE 2 Y don e ARSI IONA 5 0560 TI0E
HA G 039:KR20 % & 3 077« bl aT4r™ (HIML s 2@ > R 3 3 fipr > ¥
r m ? (1) < a href="#myphoto" > (2) < a name="myphoto" > (3) < a
href="http://www.kimo.com.tw" > (4) <a link="myphoto"> - 3gp £ 3 203 > % §¥- 3% 5
A e B g G 0-100 4

232 FBE LR E

5% p o Lin (2018)#r3 Ben T igwi £4 , » BAH ¥ 2 - L@ K % o Linn,
Davis {r Bell (2004) T wt jf & el ¥ jghé ¢ § oihendifse ~ Bi% - BR 2R B
B o Linn 4= Eylon (2006)71 FRIpAp M e o g R e X518 g i S B AATRE B
B3 Bizch2| B2 PF Bt BRI PR o« AE ARG IM EZ T35 4 3T
22 g @ﬂﬁ&a@#ﬁ%ﬁbﬁﬁgﬂ**ﬁﬁﬁ*°%Wﬁi%1:L%%ﬂﬁ@
ferd o A e HERARM O ARG AR ARG 1040 A (FE 3 N 2 g ¢ (1=
IR 2=F kR 3=ki 4= F R L) A\Eﬁa[ﬂp 10~40 4 - ~ & % « Cronbach's
alpha = & % 0.96 -

233. 7} < %
FLAHERNT ni R GRS YRR B E S LR TERY § e
%2

T~ PR R
MG AR G A RIEE S E A MFFEZ S RIFEE o
1. =pFs - % R N S s S

2. WE N PR ,,;‘am 16Fcisk » Fik= &3k 150 M BT RE TS o ?’f%‘?ﬁ ~ 4
e }i;.yq I E o KEFHY T o xE 1;1}751 Fortus 3(2004 2005)% EH

By *"*Ht'fl?a Tsai (2019) i 2k » il F kK e £ 'Fmﬁﬁf%vﬁcﬂ"*i’“
- BRET R ITE > AP RIPEFRAITERT - KEN PRI REFLES S W
FAEHEY RBFF LR YR 02 AL F Y e (facilitator) sh 4 -

3. ?55?”?51 DAKRE AN MRS - BRI K HER /?J%E; TR LR L TR
f#—\."%‘

Fie

g
'l

AR a4 e 0 F AT R E A RIS T RIS X % dic(covariate) © k4R 3
PEHRKEIX T g 844 7}15‘3,% fsBlZILLE - £ 'lfr;“akf{@ﬁ B ip o gok-g 4
® -T2k 1 B4 £ (standard deviation, SD)i ML 18D 5 & Fm A 5 33 o 1ok
FEVRGEIFF L DR T R HEw ~ SRIFHLE o

f*—?'”‘”\*‘f”' * "‘F?K*ﬂf?m;’t*?’r%iﬁ% CEARY G A R R A T
gl o fi&%.‘_ * ]g‘—\. WA AT BE 42 F}\:F\ Ry 3@—?’?%76%1”5&\’}'??{:@ o ¥
PlRRERIFOREFEEZTF > eI TRUEL - d 5 fe»f\;uﬁg—g/;w
Skl o Tl @145%47513%‘1%‘511 A BN g (G|esne 1992): 1. # F %4 5 2. # T %3 3,



b HE L FE O QN ET R AF R R B AR T AT A B % -
BAT TS BRFRELIEAT K E EAWO$T°¥ ﬁﬁTEﬁ°% AT A
BILF 2 %ot - %!:‘I/E%z\-rﬁﬂi_dﬁsho b4 1 1-D1225-S033-Al # 5t S S033 ch& 4 & 12
n 255%4'\,{5%«%1m Fl‘f}:i'_o
BNk
AR e ARz w0 RRERA SR B Aok 20 F 5% iR o8k 57.50
~SD % 1623 & > @ {8 |- L 358 s 7830 4~ ~SD 7 11.23 &~ - jﬁﬁé, BT 2% s 57.38
~SD % 1858 & » @ {8 |- 358k i 5845 4~ ~ SD 7 19.89 & -
# 2 ,-3'; 4 E‘? w3t e Pl & 18 R
Scale Group n Pretest Mean (SD) Post-test Mean (SD)
Experimental 50 57.50 (16.23) 78.30 (11.23)
PP R H
Comparison 42 57.38 (18.58) 58.45 (19.89)

-~y Z iRt R

ARG RFHREE R PE S AP RS PRET R RN PLE o X RA T e
Ficde PR Y 0 2% 5 F(L, 88)=8.59 (p < .05) > EATE K o 4% B - winipid
FOO e E il i 0 @ 2 R £ & & 2 (Johnson-Neyman) 4~ 7 (Pedhazur, 1982) -

Aﬁu%%pﬁg@ﬁgﬁagﬁ%ﬁfmwjﬂuﬁompwﬁﬁa*$@¥4%@
1977 o« ¥ B P ok $RE2 - iFpiw ﬁﬁ;ﬁvb’ PR FEAp L3 81250 fwi Bl
Boid 81.25 10T PF 0 Sk e cis LA BT TR e o G iR] A diik 81.25 11 1 (7.2%)
o - B A BRI R ERETRE o P RETFREIIHE Y AR R R RN
(score of pretest < 81.25) % # & 5 FpHp vk o

group

T~ Experimental

o= ri:
5000 Comparison

60.00

PostTest

40.00-

20.00—

T T T T
20.00 40.00 60.00 B80.00

PreTest

Bl 1 = e RIS RITEIR] Sk b S

ok 303 s 47 AU R S0HcH — ip SD ~ K S iokchs - i SD 2 B
73_

o plenT sk — B SD chiin T (M=40.20) » = ‘e fsiplchi & 5 27.59 (t=7.34, p



<.001) > »c% £ % 1.49 iz 4% Cohen(l988)’&;%é%§§l A~ P s Ak B dEA Y
2.2~58 K EE L o AW ,? Jh@:mﬁ—,m(m 57.45) > = = isplenL B
19.79 (t=7.45,p<.001) » »c% & 5 1.07 > 2 < ek & o awp i T okHiFRT (M=
74.69) > - misplend B 5 11.98 (t=3.18, p<.01) - 7k %E 50655 4¢ ek £ o d Fig.
2.6 U MG B l_muPJmS 'L%n B Rl B BT o Y Hﬁ‘é%fﬁ?%
ISR TG 4 chie TR G ok 0 2 g Rl 1 liﬂﬂtﬂ 12 113 SD e 4 ko k i

)
= o

F 3F A T RIHa AN LT

Pretest Difference SE t p Cohen's d
40.20 27.59 3.76 7.34 .000 1.49
57.45 19.79 2.66 7.45 .000 1.07
74.69 11.98 3.76 3.18 .002 0.65

Note: Difference = difference in the post test between two groups; SE= standard deviation; Cohen's d = (post-test — pre-
test) / SD

I ARoBELENEd ARTRIHEN LR

AE BT R S B 2 AR T R HAB BRI B E LR S A
ﬁxﬁé’k%‘f 2o 3ERPI VR oAk 4 NAHR AR TR ET 2 BRT R RN P
Rl LB o MATENEE & i P enT ¥ 54.21 i 7 71.32 (t=5.81, p<.001) > »c % B L
1.10 - %45 Cohen (1988) % % t# %] ~ ¥ ~ x ek £ 4 % 5 020508 o F s%hrcsk
B A4 o ¢ SRS e p) enT 308 63.00 i 95 ) 81.00 (t=5.03, p <.001) » %k £ i <
(1.13) o B 4raAE & w5 p) e T Fa P T ok 56.25 1245 7 84.06 (t =5.56, p <.01) » »
R A(164) e e B R TRPHELD CBRLAE I EERF o FOBRE LR
KEERY PT R Ha I AR B MATE L e o P R R R R L e
AP R %At BF B Ek

247 PaomE L wmE 4 AT R E R R At

Group Test Mean n SD t Cohen'sd

8 Pretest 54.21 19 15.57 5.81%** 1.10
Post-test 71.32 19 8.79

v Pretest 63.00 15 15.90 5.03*** 1.13
Post-test 81.00 15 11.05

k- Pretest 56.25 16 16.98 5.56%** 1.64
Post-test 84.06 16 10.04

Note: *** p <.001; Cohen's d = (post-test — pre-test) / SD
=~ B4 $DBLtF

ERGESE S N rlE SN g Bk S I ‘Faz\'?’ﬁhDBL O T KT T
LT Y Wi B e pR PR ki PoRTETR R WUTEE



i AR T R - LA F 0 A dnnas o (1-D1225-S025-Al)
G F - B HTML chie T3R5 2 2 0 #0205 - gt T k3Rt S kgt q hg * o (1-D1225-
3029 A2)
HiERe P ki 4 o (1-D1225-S044-A2)
¥ ¢ 4rie B HTML5 - (1-D1225-S058-A2)
7ofaeE #liFE AR o (1-D1225-S013-A2)

RS BERFORE S LG RTRFNEHRDF L o @ P47 wDBLY VR ET X
PR R g P FHERET CWIERBART 2 T K RE o

By o R 3T K 2k o (1-D1226-S037-A3)

I T ot BT o QR A o (1-D1225-S004-A3)

R —lir'xp 7 b A T LT 0 Jid o Google Web Design = Html 33 i chif i » L e ob i1 7
Fh oo E T AR A LAY *"@?\lrvﬂi&)\ TS OCEEERILE R T 5 bl o A R € TR
P s e 835 5 A o Bﬂa B I o (1-D1225-S047-A3)

T~ BBk

P B AT R PR ASEDBLKS S BT R R BB e S
o FE A FE R o TR Y AR TR TR A B MPRE I ock PR - 2
AR LS 2 ORT R RS  FRFWE BT L A RFERY R TR D
m&&&@% AR L KR TRE AR 82 A7 DBLRE P E I RT %

SRR K o

R 3“*?&“#:% BFens F 4 (%X 7.2%) & DBL %5 2 PBL ch3cF 2 {8 ehie
FRFHER LG AR G S 4 a5 DBL ok F s 23§ PBL - 457 DBL
e 59 L oorde R AR o Tt o EGRHF AR T R H G R E F)ﬁf’:‘}%? DBL’Q‘N
g o s’k’dﬁ“&ﬁpw**tffbkﬁfmg PR R R b EXEAPM o0 2 DBL K
T wm@dfFeant 2 hanF 2 apefidny g i °¢f3‘f“v‘lkf‘—”""\*frrﬂb”%§r—‘5
A R ARYF o FP > Z IR KT AT DBL?{?HI:/{J’\IF L hk R ORI ERE A o

d %Ma’%’«a&;ﬁ:ﬁj_ﬁvﬁ ERAESN R SR g SR R %paf;?;{%h‘;ﬁﬁﬁ%f@* P IERT IR
* DBL #5¢ > %1% DBL —kj,rav PRER KT UANET X TR P HFY P P
FHLBELEY O R R

AT F T AT AP a I r F o LR AR R A
w%gzkuaakﬁ4¥ioﬂ%‘?m<§>§“\IQKU§$*¢Wvﬁ¢F
¥ o 9P E R PE 2 R o AT SHT R B e

342

Britt, M. A., & Gabrys G. (2002). Implications of document-level literacy skills for Web site
design. Behavior Research Methods, Instruments, & Computers, 34(2), 170-176.

Cohen. J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ:
Eribaum.

Fortus, D., Dershimet, R. C., Krajcik, J., Marx, R. W., & Mamlok-Naaman, R. (2004). Design-
based science and student learning. Journal of Research in Science Teaching, 41(10), 1081—
1110.

Fortus, D., Krajcik, J., Dershimer, R.C., Marx, R.W., & Mamlok- Naamand, R. (2005). Design-
based science and real world problem- solving. International Journal of Science Education,
27(7), 855-879.



Gehrke, D., & Turban, E. (1999, January). Determinants of successful website design: relative
importance and recommendations for effectiveness. In hicss (p. 5042). IEEE.

Glassman, N. R., & Shen, P. (2014). One site fits all: Responsive web design. Journal of Electronic
Resources in Medical Libraries, 11(2), 78-90.

Glesne, C. (1992). Becoming qualitative researchers: An introduction. White Plains, N.Y.:
Longman.

Hathcock, S. J., Dickerson, D. L., Eckhoff, A., & Katsioloudis, P. (2015). Scaffolding for creative
product possibilities in a design-based STEM activity. Research in Science Education, 45(5),
727-748.

Kaleliog™lu (2015). A new way of teaching programming skills to K-12 students: Code.org.
Computers in Human Behavior, 52, 200-210.

Ke, F. (2014). An implementation of design-based learning through creating educational computer
games: A case study on mathematics learning during design and computing. Computers &
Education, 73, 26-39.

Kontos, G. (2016). Designing and implementing a unique website design project in an
undergraduate course. TechTrends, 60(2), 154-159.

Lin, C. L. (2018). The development of an instrument to measure the project competences of college
students in online project-based learning. Journal of Science Education and Technology, 27(1),
57-69.

Linn, M. C., Davis, E. A., & Bell, P. (2004). Internet environments for science education. Hillsdale,
NJ: Lawrence Erlbaum Associates.

Linn, M. C., & Eylon, B.-S. (2006). Science education: Integrating views of learning and
instruction. In P. A. Alexander & P. H. Winne (Eds.), Handbook of educational psychology
(Second Edition ed., pp. 511-544). Mahwah, New Jersey London: Lawrence Erlbaum
Associates.

Pedhazur, E. J. (1982). Multiple regression in behavioral research. Fort Worth, TX: Harcourt Brace
Jovanovich.

Rosen, D. E., & Purinton, E. (2004). Website design: Viewing the web as a cognitive landscape.
Journal of Business Research, 57(7), 787-794.

Schneider, M. (2012). Commentary 2: knowledge integration in mathematics learning: the case of
inversion. Educational studies in mathematics, 79(3), 447-453.

Tsai, C. Y. (2019). Improving students' understanding of basic programming concepts through
visual programming language: The role of self-efficacy. Computers in Human Behavior, online
first. https://doi.org/10.1016/j.chb.2018.11.038.

Udoewa, V. (2018). Redesign of a service-learning social entrepreneurship program for high school
students part I. International Journal for Service Learning in Engineering, 13(2), 79-92.

de Vries, E. (2006). Students’ construction of external representations in design-based learning
situations. Learning and Instruction, 16, 213-227.

Workforce Development Agency Ministry of Labor (2018). Duties of skill evaluation center.
Retrieved January 5, 2019 from the World Wide Web: https://www.wdasec.gov.tw/en/



