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Abstract

This study aims to develop the work-based instructional design for "capstone project” at
automotive mechanics departments in vocational schools, as well as to establish systematic
instructional procedures. The content of this instructional design primarily guides students to
observe and record the practical operational procedures of senior technicians in the workplace.
Taking automotive mechanics departments as an example, students can observe and record the
repair and maintenance process of masters, including: how to ask automobile owners about vehicle
conditions and malfunctions, how to determine the source of malfunctions, how to discuss the
component types to be used (original manufacturer, subsidiary manufacturer, remanufactured
components, refurbished components, etc), how to quote prices for the owners, actual disassembly
and assembly (component replacement) procedures, testing after repairs, and vehicular delivery
procedures. Students learn the complete repair process, rather than merely observing repairs or the
components replacement procedure. The four research conclusions include: this instructional study
can help to integrate professional know-how across different subject areas, can establish the overall
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repair know-how for students at automotive mechanics departments in vocational schools, enable
students to quickly gain a sense of accomplishment, and allow teachers to gain practical information
from the workplace. Finally, this study provides relevant suggestions to vocational schools and

educational administrative institutions, respectively.

Keywords: Automotive mechanics department, Capstone project, Work-based, Observational
learning
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Abstract

Adaptive testing can generate questions according to learners' competence level. In general, an
adaptive testing system gives an ability value to each testee by evaluating the testee’s understanding
of a subject. A subject is usually comprised of many kinds of knowledge. For example, the subject,
English, contains reading, grammar, vocabularies, writing, listening and etc. This research aims to
develop an adaptive testing system based on Particle Swarm Optimization (PSO) and integrating
with knowledge structure. The system decides the difficulty of the next question according to the
correctness of the previous answer. The experimental results show that the system can dynamically
generate questions correlated highly with learners' competence level.
Keywords: E-learning, Knowledge structure, PSO, Adaptive testing
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Abstract

The purpose of this study is to explore the promotion of technology Literacy in Middle Aged
Adults to analyze its structure and outlook for the future. This study conducted Document analysis,
interviews and questionnaire analysis to analyze the regulatory aspects and institutional courses, as
well as the needs of people in of lifelong education. The three lifelong education institutions in the
Kaohsiung and Pingtung regions and learners were researched and analyzed. The results are as
follows: (1) the technology Literacy courses provided by lifelong Literacy service institutions are
still narrow and insufficient; (2) lifelong education groups have strong demand for technology
Literacy that transcends gender, area, and original occupation type; (3) the 61~70 age group has a
strong demand for technology education in lifelong education; (4) realization of technology
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Literacy in lifelong education can allow for the pursuit of social justice and conform to the spirit of
the law. It is hoped that relevant sectors can form cross-industry alliances or pursue collaboration in
the industry, government, and academia to increase the breadth of lifelong technology education to
truly implement the promotion of technology education in lifelong education.

Keywords: Technology literacy, Lifelong education, Middle-aged and elderly education

3

PREHEEFRIET o PR QREPEA A EE FHAE AL o H IR A B
2 A FEHRE A EREE MR A BT e g R R A 4 E e H - b Al s
BRI R HEFRAEIMAL - TG TRE AR IRE LS pFIEHY R
AU AR E  BRER X2 AATRE AR AL S pEEE bR Y T
- EBE AU oM B RE BT PRR T Y FREE S L Ay
A e %Jﬁlﬁlm&,‘io“\yﬁg N T 5&"’%?(’! gia;;mi_)iﬂv\ aJ}{f,‘f]— ﬁﬁf?ﬁﬁ;g ,
AP BWEENAE CAC R REAISY S BERT BRI [ TRARE AT
FULEE e Y FEEF LIRS PHICRFR NP 0 FETR B e o B R L)
ﬁﬂ‘%ﬁéﬁi%ﬁ@ﬂﬁ’i%@ﬂ‘iﬁéﬁﬁ&ﬁﬁﬁg%ﬂ@ﬁﬁm%’ﬁﬁﬁ
§0 BT FRFDEMPRDF Ao R L HRA Y FREEY PR
©EAER LD o P xr\z}fg\p\ﬁz*ﬂ 102 # A v izt LR P L BEOREHE A UL
$ATF AT ) 4057% 0 2 A v E IR GRER A (PR 2013) @ 1 T iE G
TG AR E TR éw,g1W9EW%$ﬁQ$;T#ﬁ’mmﬁ@qga'ﬁﬁﬂg
LMo P pdit TIPS (SABREER > 2012) dopt i g2 P o
SRS FUREG M RERS LA 2 AR AE L F R L A
TF TP

- AT S FEREEPRE A KT B DRTA AT

A1 CBRRHELAPHFAKTRABOEZEEGF -

SR BERESY FHPRFART DG e R -

TfRER R FEEEEY FHPHEIE KT OF RE R AL

7

K

—

e
71

Wi

e

s

RS S
-~ ¥ R TR

REE T AFR Y ;%@”Hﬁﬂ‘%ﬁ?k’ﬁi@f»%@ﬁiﬁ7r i AR
BT A 0 AP MEXORAHFR T 'Mkwf—m s AR EEE - EEl ~ o
4o Duvall (1957) Fin i ffeie » 2 £ P22 2 ¢ & o @ Morrell 5 4 g @ %9
EEABRALIME B LY EA (40~59 &) ~EiEE 4 (60~74 &) 2B dsE 4 (75~92
# ) (Morrell, Mayhorn &Bennett, 2000) - % B & (%%PH@%}) F 2 %% 4 AR K] en
PRMETRLENRAL RI65 R A o ApME F 2 BN L L R oo fnF S F F 2R
ﬁ&-ﬁf@a‘r_w v w140 R (LY 0 2007) o AFE Y 2 K S BEEETT H %

36



PHEEIEKTET 2012 > 45 (2)» 35-53
AT A 40 L oo
= BERT 2P AF

P*%Fﬁﬂ\$w%ﬁﬁ%T’Eﬁﬂwfﬁ#ﬁw&pm’wﬁﬁﬁ?ﬁigw
o ?'}}%if FAhE 0 2 ERERT AR O~ o kdpw 8 (2008) 7 M B *Mil—\/&;}'ﬂﬁﬁyfﬁi"
HrRERE RV X E SRR TFEIAREFH L LU 0 F PEFHE I RT Y
ZFARDRE LY FHEER LR FEFHUTHAER LB L RTIAINE AL 2AE
2% ¥ 5T R RN E S BB Py end o a8 R AGEHN 2 EAFEL VR
£ 3 B ihehicy A)50 o
QW?ﬁJ%OEﬁ&ﬂ@%Wﬁﬁﬂﬁﬁﬁﬁ#aW%%i@ﬁabﬁ?ﬁgﬁ(gg
%0 2012) 0 HigEHBHF 4] o380 % (2011) AT EBHE BERART RA L BRF
# o ?ﬁﬁéf’ﬂ#')ﬁm@: 72002 & (% EEW 2N 15 F,'é;g,zfpj.tmrﬁ;,\”_g BETY .3
BEHET DRAAERE A TR

S PEAAKT SR R

A 3.8 8

(- ) PHETHRLRE PN X

PHERErvaopme 7 TEBEZARY 2 THABEERY A 28 (34771995 ; 351
koA 2001) - @ BIp ~ hE Hap e & R G Hf S (technological ) ~ A 3
B B AL Board s Jgivac 4 ~ApM TR B ES T 0 RA € R et 2 S
fRAARM R R At 4 (Z2 11y 1994 5 Z B ~1992; 52 v > 1994 5 4F %+ > 1988) »
Flt S ety R E - PR PRI AR SRR P REE KT FENREE S
(L) BREPHEOLREFE (2) B a4 5 (3) a2 tab i (4) 7%k
PHFALE B F P BCEEH2000) £ R FAPHFT 2P AR E - FRARY 22 0
BpFhrERT AR > ERPHFAEAAFL Y SRR s B M TR

OB LA Ak g BB e L AR A S S fRAPH AL~ 2 RAIHE 4 RS B e 4
(%7 3% > 2003) - @ 245 International Technology Education Association [ITEA]#72L4]2 >
%ﬁﬁ%%(ﬁNW)ﬁK%ﬁ%?ﬁiiﬁ%%¢W%’%iﬁéiﬁﬁﬁ%%WW%
(ITEA,1996) - Maley (1986) ~ 3% > * - BRI Z TN ERL PR KT > B2 HAH 3
%’niaﬂwﬁﬁﬁémﬂ~@‘?«»l I T o 25 AR R T ik

H S EAPHAME 2R F AR KPR ol oM Y FEET Y T
%kokuimﬂﬁgiﬁ%ﬁx%mﬁm *ﬂmmﬁm%ﬂaw\ﬁﬁ‘&#@*‘
z :s_l)@f# N fp;blg;_';;&:f éj@% v B A @ﬁ;f] ~ R R enB lékiffl | # él %E’z’@lf% N ,fi;};té eI
il 4 (A#>2003; B pEde-2008) o { AP FEZF A KT EF A EL? Gl

(=) A FHE 4 K7 P s iE

FELEwef s ARy P PRETOF DG AFL 3
KT LR ) A A R TR S R (¢ BB - RS B
FE N T TF SRR F- i I e Lt E I ECINE B \gﬁgi;—l e @%‘
SRR A B REE o o B B A KT .y

37

a;s; o=k uhe



PHEEIEKTET 2012 > 45 (2)» 35-53

A0 FEI O EARE 2 4] oA B2 A (1993) &T%p\ MR APFEFRERT DD RS § o
ligEax S22 BFRE 32 miyf 7 4.i§§51”}‘\ﬁ§°‘Sfé%%&ég%oﬁﬁz“ﬁ;&%ﬁﬁ%‘*ﬁ’?é
Y S EERFIPHRTF R TR EAY F]p.u%)j)’" CEWET P PERT R RS
gg_;éa A s o~ [~ f—?gﬁ;fi;}j;%ugo_\? PN B#EHE T 3‘5";\.»(;?,(,3 ~?ﬁvf%5ﬂ

N N L IR LE T YT,

$AKE A - BERBRY SR FuER o 4 £ BF IS aEh o (LR K
L iFaE B (:'«;;E\ 01999 1 ALE R 0 1998) o ¢ FUEHEY X2 BV B 2o
TV EHELEVEH7 P2 ™3 HAB T hod & & g Y & 454245 Houle( 1961)
*Pi’$‘ﬁ§?@%?”9é’”éﬁﬁ‘?*ﬂﬁaﬁmmrﬁﬂ%@J
Tl ol T EBEY TR ER N ER L T EREe | B o
A EAara 0 B E_E 0 2}4\:{1%&3%%?% B R HKEL T EYa Y By
o  BP o wRFmiEc FEGFREEZH

i )’j‘fu“‘ ~ B EFESOS LAY F R 7 Delors # 4 1996 £ A5 L BT B
(UNESCO) #rdismen T8 % ¢ ) Aepd g | (Learning,the Treasure Within) — 2 ¢ » 5 8
ARAFENFRAEREBNT R > L FRGFe AAADEY 1 (- ) F ¢4 (learning
toknow) ; (= ) & ¢ #% (learningtodo) : (= ) ¥ ¢ % I 2 & (learning to live together) ;
(= )% ¢ % B (leamingtobe) i ¥ enmbdi ¥ ~ B &% HE Y ohd w2 F R (K7 $7-2012)
McClusky (1971) #Am 3 A KT PF > B A v ang Rp s T 74 (F451p %48
A5 2001) (- ) Bteng & (copingneeds) 5 (= ) % &g & (expressive needs)
(=) ?r;];km‘ﬁ? F (contributiveneeds ) ; (= ) B %eF & (influenceneeds) ; (7 ) 4g4%
e% o (transcendence needs) - @ Purdie = Boulton-Lewis (2003) # 4%+ 17 = 70 k2 ¢
ZREFUPA N FLISLFEY R R BEETY g NRRFLEDEY T AP G
ga 0 (1) i gaods (2) ERERAL (3) RAEE; (4) 255 2 F 8
MPHEKT PG R W FRA o PH AP SRR RT o PHRKT RS 7 50
LA EEAR S AR

\\Xr

f‘

-

P IR R AN

N

AFELZELFIEN2 EAE  SPHRMEZLILAFER LT85 BERT
Pe R TRR ARSI BT AT TR RIHY  FEEFEHPHEI L KT DL
BRI INUPEREAE BT C FREFEFPHEFARTEVBBL T REFL
PR ERAFY o

=~ FPiHE%

# ﬁiﬂi—lﬁjzﬁf%‘ > K/ﬁ;:!fléf;m?ﬁgl/z{iﬁa‘J:t;j’:;"—i’ﬁﬁj)i@f—?”]‘ , &é’ g;{!—%ﬂ;’_ﬁ . Fg&::?/{
?Fﬁiﬁ-mﬁ&fﬁ;ﬁﬁgi P r’SﬁZ,‘%f i ’?]zﬁ * FHHL o wOR-H Fﬁifv&r':’( :

(=) #& B8 RHKT IR
38



PHEEIEKTET 2012 > 45 (2)» 35-53
AEL P PHERER LR S FEKTIRBE PR R AT AES
%ﬁﬂBﬁw;- ACHEFEE I o HBEBmEA 40T ¢
1 g s tenpnit A 45
o TREE S CREN(F R A K Pt
AR 4pg &3 Rt LIRS
. y thEEsE T B H o KD
Ags  Fad 93000 ¢ FTREERIER ST
WEKE - BED & FARKE @
B2 s A F T E IR o
Rp7 sohrs RSB I e o @
. FEARBRERAE T B kA
B#3  fzd gs000 « o r o IRRE IR ik
LEER S A RAE £ R
&?{J‘Fx,\,o
. Eﬁ'i’r‘*fd——“zkmﬁl’iﬁ I ERR ]
CHE3» Eipn % 800 4 " _*t&ﬁi
EARB BEE R R By o
(Z) B2 aE %K e
AT EHAER BER CERELV B SR EFBaTT > AL RN S

Y FREHREEE TR AR 5P

7= B

THTHERE LRH T E P F RS

SRNEF e H e Bkt AB: 400 T A 204 BAREBEL 164 BL 5 24
Ao EdL1) 6170 i EHE A S F 18 4 ¥ @:}%Bﬂ«j’ii\ A5 D s EF 24 4 &5 R R
LR G 384 AL N FRRAEF P H O PR E AR TR R > ok 2

22 AR RANTHEAIT

Aﬁi fhwl Ed O BE % Bagpkiw G+ Rfc PR
[3: % ﬁft

MPC08021 g 65 K BLC e A 3/0 2012.08.02

MPC08022 g 64 [ B % C e B 2/1 2012.08.02

FKA08061 ~ 67 2SirB BEA e A 2/3 2012.08.06

FKB08081 & 60 #F. #2B e B 2/0 2012.08.08

FKA08101 - 67 K FEA e 2/1 2012.08.10

FKA00102 - 66 2R FEA e 1/2 2012.08.10

FKA08103 - 65 1 Bz A e 2/1 2012.08.10
RN

AFRT 2RI g et M EpF P H TR AR 2 T 3R

HE %ff’r?%ﬂﬁi‘_z\ g AR A (1993) R4 pHEFERTHIERS 7oLz
NRG2AEFRE I BN P AR Y RF SRR v S AHEBFFRAB L ER -

39



PHEEIEKTET 2012 > 45 (2)» 35-53

FHHCHEFIB FFRE ARSI LR 2 # 2B rREREFE 5253157 &
%wﬁﬁ”@ﬁﬁ{ﬁﬁﬁ%%’ﬁi Al NE AR SRR AT R AT o H AT S

% 2 Cronbach's o {8 7 .845>.7 5 i 2 ch® £ 1 & (U & ¥ »2010)- % # & 2 Cronbach's o
x;l_%ir'_f%\» :

%3 M9 3%y ey FRE4 BAE

e ¥ & 4 Cronbach’'s o %48 Cronbach's a
i o R 3 723
2REE 4 911
L T80 4 .893 .845
igE R 3 828
[eps A S 4 916

W%’%ﬁﬁiﬁiﬁ?>7Uj’%&9iiéﬁiaﬁzlioj;ﬁﬂﬁﬁwf%

:
AVCR R 5 2 IR LTI A R 17 L% A e eigenvalue)
%20 1 eh%] 3 0 17 5 E BT E enikdg o 5 Kaiser g % (Varimax) it 2 #& 4 > § j7 £ (factor
loading).30 ™t HAER LB AR LA £ @I BHE o AUbLIEEL (34 2K
BAR) 2y 3 (A3 % kPG4 BARAEGE) LAl 184 - 2 Y
PR FET77.689% 0 ek 40

34 E AR A

Ho o 3R F% g BE THRBZAA%BEE%
w g Al 534
A2 671 10.377 37.062
= A3 693
4 Bl .882
% B2 913
g 4.072 51.603
E B3 813
B4 868
o Cl 814
&2 919
i 2.938 62.097
¥ C3 559
C4 581
o DI 655
¥ D2 424 2.581 71.314
* D3 616

40



PHEEIEKTET 2012 > 45 (2)» 35-53

24 FEAREEL ()

& ElL 839
) 824
o 1.785 77.689
s E3 799
E4 831
oA

ARG I EATE R B RGeS A4 B LR RI4RIL SPSS 17.0 MKk
g PR 7 8 R AL B3 A 4 o

E-FIRFEFR

SN P BERET RELRR

HA5? ~ B8 RHBA2L N2 15 E 2 AR 2 AR 5K 7T SR B2 3 BE R
Ag Cﬁ?;é%# o H e AR T AT o

(- ) 2 Rikype A dr

RGP GBIV T AT ME2 Y FREHPHEPRHF I KT R HY
L AFad B2 Rk o
ﬁé‘gw%?mﬁ%’ﬁﬁu2%2E%%ﬁ<§ﬁ§“k> T SERE N R
235 iF Y D FEPPH KT 2N FRREATRAKT L T A EFBHE T
AZ B B0 E KT BAED SRR AT ,}szx S B BER O MR R BICRY G BT R
PO BRESF YR EANE Iy LT EY hy o SEABEPGFRY mgﬁvﬁﬁriﬁﬁfﬁ
N LR Al SN A LT 'g;;;]ﬁa'rm',@ o'mj}w AEEDFY R 2L ET L
BIFER o AT L AR E R AR o B A KT AN B R B Y hE g
BRARDFYF LT D 6 §FY PP 3 BRA 2 LD 5 0 RETE
FELAKTY TREEKRT ) AR % pi’Pzﬁ@s’@%ﬁ“ﬂ~£@m§”*
arr%#ﬁsy% EPR B ARG G e R R R R R 5 B R T
BV gh 0 BE- BAAHPBESTE %;ﬂﬁﬁﬁ%°
ﬁm,<x»§?a>mz§’iﬁﬁﬁaigmigam’%%<ﬂ%%W%%>*
S FILAELP R BT RTMEDE A TP TRASRTLPE - BT E
ﬁmﬁgﬁia@ﬁ,ﬁ?%ggﬁ@ééﬁﬁﬁgﬁbﬁ~£ﬁ@ﬁﬁgga£%wz
HUDE o QL ER NP G S AFE DY C FRRTE O AMRRKT BT R &
BE > a U PRERTRATRT {LAAFARTWEEIRN R GT £ L HWRs W
P BMOEHRT RG0S ARV SR F UK T 0 Y i 4 b
SHE Y FE o MR HE R L MR F SR FE A K
REEFOPFRE TR { WEKTIHE A BENRR -

P
—
¢

L

-0\

nk“

\ I\‘ﬂ\

=i

41



PHEEIEKTET 2012 > 45 (2)» 35-53

e s BERT ISR PR AT A3 AAK 100 £ 12 7 B (A g
RyZFPLEIHEDF D FEFe B ? FEORAERT PERLTE 2 PHIFCZREAPF TR -
EH LR TPk 3 22 HrPRRy T EAERTEL - %0 2 (BEKRT
E) F-ERFPAETE TAEKRTREZF-FIT L NESE ¥ - 'ﬁ*\*L,:x"}%i%fr;’J'l?
WRARTERERT 579 0 KA FLRFTT R PRETIEL Y FEPARON F
R dn o i £ 2 4 P

Rt ’?” R PREKT > VY FAREE S LK TE e KT
FRBRTREHEPFEN LI TN I AP RAPHEH NS P - PEEF
Ao ® THBN  » F5AERTPHELEDER r v ~ FREFHHERT N2
AR EAR G AL H L HEF Y R G T

Lﬁﬁﬁ?ﬁ@m%,liﬁmW@ ﬁﬁﬁa$ﬁmﬁ%ﬁﬁn’ﬁuﬂlﬁ ¥ eh

F@:f:gi#:; FE o FMESARFREEL CGARFTAIAGE DR ATEI O E T
EN SR R SF S S -llr'ﬁﬁf—ﬁ"ﬁi:}imlé * ‘ﬁ'{l*" T AR S ﬁfﬁ? B m;,&;é* )
ﬁllﬁa—ff"l’*l’k”%ﬁ_f_id}gf’rﬂ]xg CEFERGYER c EX TR RTBE LI ORT

2RBET PN TP EAE KT NF R A gfffﬂ/f“i’?‘*{pﬂqﬁ*gfﬁs T F5 %“ryfi
HAde 0 PR P R FREE S AT E o FP s VETPHERY &Y 3%
EHEY FE S REAE ER T VT N3
SAHET MBS LR A R LF Y2
f’?’f’?’i‘é*@?ﬁ“ﬁ§€ CERARAER
F (4o E-learning ~ iR EHE &) o ¥ &
?inblﬁ@"
it o Y FRG MBSO R ST PHRET AT C FEFEFOPELLE Y LT
Fopens fpAphE R TEERY AL FRLER o

(=) 4P B AR R R im A 47

ﬂ DABEE RS AP CFREERTREE C2 BB AAT 0 0T fRE R
éﬁg‘] FAELF N RFINEREFAAM OIS AT 0 T fRAF ARG ﬁi#i?f’s KO
#OFEF T o R
1.CE: x93 101 & B B ikt B B 3kikiz & 3 50 7 3(
A A5 BARE I £ o Ay 73 Pk e $3E
R B HIFIEZEE S FTARBEEGRLS ST -
LoiRiEy HB PR Ao & Pki B2/ PFo MR AIL 0t > F2 88 3
mg~mg~3%iﬂ¢9W%%fu--Hﬁ@ﬁ'“zsﬁ$%J v &
BER 6 Mk 12 s GH/F1IH/T2HEEFT ML )P TAafHEFE 12
k24 | % o Tjﬁfﬂé“ PR A 5

o

r)
A

N

N SR NIRRT R SIS
MG T b 0 LR BT ]
3= 5&4—‘m]\.1;h—%;,‘r ¥4 ﬁi#imsg

\v_t

(Dd\

SR % DB EA)
/

o
)B )|
rd
ml4
\*ﬁ
~~
i)
%
S

;
rl
B
=

42



PHEEIEKTET 2012 > 45 (2)» 35-53

% 5C £ 5B gfes 47

e F i P (hr) ] (%) BE
=R 19 38 26.4 2
3 A 28 56 38.9 1
% 4R ug 12 8.3 4
FEIELEE R 6 12 8.3 4
AL B 13 26 18.1 3
a3t 72 144 100 -

WERIT VT A BEE PO RRERTY o B RRE R KT M aT AR
Sk P OL ) L AR SR e 18.1% 0 1 Tt BT 3E 20% 5 1R 0 ¥ T T e
EOFRFTE > P ApRECFIA IR LS Y B LE o AFWGET KR pRE
TVHAE G - et bl oo L mdRendE 2 H O LA p%c%iﬂ'lﬁ*‘ug%fﬂﬁ“%gfrzﬁ'yj-ﬁ,;:};itﬁ,
SATFEET W IR o dod 6o

# 6 C § 5o i 3 B e An A 49

B g A TRAR C ITHc e e TR B

T oA AH T CEINE A g ca 15.4%

Rt T HaiE P T PN R FT 15.4% 46.2%
¥ - =Ty 7 .z & FT 15.4%
4 LER 7 .z FIT 15.4%

B B AL B p P ERAIR P s o L 15.4% 38.5%
T e I%a@.“’: 1751 7.7%

PR AL B 4B RER CEINE A g 1 15.4% 15.4%

267 P BAPEKTHAAREF T T BT 18.1% 0 B éﬁcﬂ*ﬁﬂ DRl

fehp HE RSN F o RIT T RSS2 é.t»ﬁ”‘; i s TREmTAR Y TR

AP TR BE 0 REA Y PRITAT SR Y P A RE - ﬁ*“f 2 Fe

i AP R R TR EHR L o det TP BB UN RIS

PGPS B st farF R B HIMBRT KR L LR EFE S e

R ey 4 AR EFENERLL > VARL PR KT D TR (G

1)

P 7 j{—r-’/’lfi;,’ﬁ{ E N KB LS BB ¥ 7RG 0 AR g e o gEA
TF HF eV AT 2 kA z?wgtf /3'9’4*5 Ap- . K fv:o.«fg 'x?r% 4;@

#F 2k e dr (7 Ff MP008021)

ARGENZF B # AL KL T T EG I EFTIRF L F AT G

ch;z §4~|IE7/, L IIRBH o LR B RF T - (777 FKAOB06L) -

SboAr o g C B ISR PRAL A T BT TR

(1) RHFERT Y ~BREFKT YA B - LERGDH BRI HEL 52 A5

Bom o PLERTERARL T AR B L %2 F PRl P Rc A ikE sy i 85%
43



PHEEIEKTET 2012 > 45 (2)» 35-53

Moo kgAY N BEDEFELPREF AR TF KRG - 20F RKF H
Q) PHAXZKT &7 > BEEERTHET EAHUENRVEF L P W it o P
Bt HgAe g 270 % ~ RRAHE PO BRARGAMAAPER T2 AEL (L
FELEwe D@L R > PERFERT I INTRRKE > PR KT o
BRI T RN T R RE T EN R KGR TR LR kg e
2.A 55 Fln 2 pRARM o Y 404 100 R ARIE (7 AT 0 BRARA B A ARE O K
SOW%i%&ﬁ%ﬂ$ﬁﬁ69W$»M&%ﬁ”%ﬁm6ﬁ$~4&%im$ﬁ(uc
A 3cA) u%\'\ﬂmtﬂms Pife @Ay iffedy ¥ AN MP BT dfde e m &
TR gt BB Y ¥ 0D N TR R A FARN F LT R RS
i e
Ry HHER BT BRECERTHRBL AT AT Bz izt isipd > 1B
gl kA s %i'li*_q-*u#ﬁé Rl R 0aR ARt g 22 (e AT E P F AR)
AT R T N FRE R T HRY P PERT RS S
ﬁﬁﬁﬂﬂﬁjﬁﬁﬂiﬂé“ﬂﬁﬁﬁ%?ﬁ%%ﬁ°&%ﬁ%ﬁ%4ﬂ%ﬂJN
Bl %) 10.6% - AR $13 C B 553z r & 2 B 5 5 o e B dken 5 LR S B L f
RoBEFHAHH R 2RI AEAFREET GG 2R 2 AFR2Z FARIRG
mmﬂ#mﬁ$ﬁﬂ$ﬁ@%ﬁ&s*ﬁﬁ%ﬁﬁ°ﬂwﬁﬁuﬁﬁﬂ%i%?ﬁ8
BTy ook 7

2TAE -BERE CEFPEPEKT HFRR

R k=g A B A
B A5 B & 3% CH
o B AL Ahw AATE 50 2lefEo254 P £74T 0 72 %

EREEREEECT R -
PHETHME ¥, BT AL A%
2o 22 R o

; 27 B s3t I"=5
s

gz lamer |~ Vs g ar

,f;i;b‘;:?ft? Cgepefly | ~ T3 J\Fg(,:ﬁ!,,g,\,fi

A 47 _ EW TR ER kTR
T #

R 79 8m F20 @BARAY « FERE R I B RAEDR R - C
§?&$ﬁ“MPm$Jﬂ;$’aﬁyiﬂuBﬁﬁ%ﬁ%iﬁym% AT L 2 A
Qﬁﬂm%§‘¢§P4@§iﬁﬁ§ﬁo

FrOnE o P ERG BRI ER B R RKY B8R PRI ARETI
%ﬁ’ﬁr@’%?**%*°é%° AT A E T U PR R KT e

’3
i E R FE RO A B PR m?&%# FRAEFAEFd 2 e P H 2 E
W2 AT RE AP PERT PSR R TAT 0 4ok 8o

44



PHEEIEKTET 2012 > 45 (2)» 35-53

78 TTFHP s AT A

FHET ARG A% B% i o $77

FE SR X X X

iy LTI
Ty eanppgve, U0 T et
DL 87 M X EAPY o A9 X

: e i A BRAR
WE KRR X PR AL
e 3 A 8 fe L A Bt B ot 3t
ey A X X X
EHARR 1/5 3/5 2/5

8P KT AfHEFAKTOPEAEY BT REFFFABERBERE > 2K
R iE fﬁiﬁi&' itk g vdb ZPHREEE DY EgEachPipid o GHERS
PRJRIE S R Y SARPHFRRTON D o BR LA BT BRI FHL R
et AT

AF F IR I~ R EPTA L ST G A F T e - e o
JEF FEAZR S ’;*Lf/ PR S HLHR G Fffﬂ_.ﬁﬁgm(rﬁp VA G At # TARBHE
g ot o (7474 MPC08022) -

S P CBHEFHPHRERT PG BRI
j\p;z7 pilg Ce . %éﬁé:;fi:}i—,% %gﬁ;ﬁgﬂggg\,yg@ﬁp;@ﬁo AR I 1L
()7 ~BREHEHPHF R KT DG RN

A7 PR A(L9R)FR NS A PR FERT NI 7o LifE oA Zi’&—]}\
B3 nAEY R ARE KPS @ERE e TR TP S BRRFELPHEAIKTF
+ % N BH H A E T lI}’]‘#m ’ "k-;‘é?-ﬁ FoFrdedk 9o

%297 - BWZPHFARTFREES 2 FH2 A4

e R S M S PR

i A 7 4.00 40 5

2 ORH R 6 4.10 49 4
¥ 6 4.26 48 2

ity kF 4 4.23 41 3

R 5 4.33 43 1

FHAHEEART IR 28 4.17 36 -

29 Er o TEME | B EHT RTo8EE433 24 2 T mE 2E

Fom T PR rmFpaers T ArE PREZAAFL FiE T

PEY - BEEEH 2T EEY PHEGEH IR ST AR 2T EF 4

PHEE g p LR A BRI AL St 2L R FEF R F Ko
45



PHEEIEKTET 2012 > 45 (2)» 35-53

His Toagif 3, T39426 T 4 kM, 5 423 T4 B5 B | 5410 T E2 % ) 5 4000
Tiof B33 INE TR FFHEF LR oA E - At o404 10

2107 B 0 AhG B TIOREE - AR L ASEBASY LI NY
LB WA T CHNY B PR ERT R TR E A S TLRFE
TREEN R O THRE R TR T EMPR AR RT R, B e 2 Y
s AE LG ARG R BE U FERPE 2

210 ¢ B@2 PHFRAKTFREES E FHLE - RA T
e E =3
AR 5% THERR
t f  pvalue THLETH R
FE SR 15.7539 .000 1.00 .87 1.13
4R E 14.1039 .000 1.10 94 1.26
L 187 16.5239 .000 1.26 1.10 141
oy R 19.0139 .000 1.23 1.09 1.36
TR Ak 19.7439 .000 1.33 1.19 1.47
FHAHE A %Y 5 & 205339 .000 1.17 1.05 1.28

FIHFHEE o A pigg a1 KK & B R E g o g A g ATER ) L= He
F 7/*’:’7%4 7 ELARFTRIE L RV [ AT T A Tm}f%;m b Ly
& 7753 3 FKA08101)

fl#f';bffj}ffj—;g%ﬁ ic//fﬁ—f £ 0_”__',-7‘ /g — ,4#/5}%’# /f/?j‘,;;\ﬁ , Ig—!: g P B
FEAY B B AEEFA G KTPET G R g g87 g TV e
B4 /3’@;27‘ ATEUFC K 0 ATEfLR B F A Pl (74 2 FKBO8081)

Br o PEFARYTRELY CFERFDREGRLF PG FF Kb FREZ P
WEEE Y BT PHEART O B R e A TR B

W i f%i’i'——#ﬂ F’&? pﬁcﬁi@ Foom pOriie (7 & VRGN AT TRE P S BRI

ARG R B0 BEORE  AOCRHA R KT § RNl 0 2 ML R R
r'fig"JJ‘r-‘,a‘:&»\J‘F}E!B%E%iﬁfﬂ']J‘rﬂéfj_?vﬁJ E@f"’%ﬁ‘z&! v 1T ﬁ*r’z}]?' a‘Iﬂ'\j\:E'}i_;

L2k Tw ) L8 2 %¥AY F&PHFRRT G LA

AT 2B RAtY R TR TN LR RE AR ERY P PR
By g kR 4ok 110

BILY T3 R AT R Y 0 4 5T R e
R LB b B LT BRI L R e R ST A b AR RS P (2008) « §

46



PHEEIEKTET 2012 > 45 (2)» 35-53

%5 (2006) ~ f§ £%(2008) ~ Mt 2 (2006) % AT R4S o BEor 0 3 F AT A
Ll AP HE R RT OEARTE G AR E T R(TIHEST) -

211 2 Tw ) LR 2 %EAY XEPEF 4 KT DT 02 4k & ttest

5 » . u s t-test
- "
t-Value
U g 20 400 50
P IE LT .
I’ 20 399 .28
, g 20 398 .34
4R R 152
I’ 20 422 60
. g 20 432 .46
2R 0.76
I’ 20 420 51
s g 20 423 42
R 0.03
£ . 20 423 40
g 20 430 .49
R -0.44
. 20 436 .36
g 20 415 38
B T g R 0.25
. 20 418 .35

270 TEd ) LR 2 %¥AY ~ BEREY PREL KT OF A

AE LRI E T BB EA 0 b ERORRRE A T [BT &SRR
FUEYF O PHAERT G RLTF AL 04 120

212 2 TE& | LR 2 %EAY s FREFPHEEZ LA KT DT LANOVA » 174 £ £
S

o il s M EE
1.41~50 12 3.81 A4
SN 2.51~60 6 3.95 27  6.48** 3>1
{OE TR
3.61~70 18 4.24 31 3>4
4.71~80 4 3.57 .00
1.41~50 12 4.17 .53
1>4
. 2.51~60 6 4.33 45
AR E 8.73*** 2>4
3.61~70 18 4.19 .29
3>4
4.71~80 4 3.17 .00

47



PHEEIEKTET 2012 > 45 (2)» 35-53

212 2T Ed LB 2 %EAY S FRBEFRLE S KT G K ANOVA 4 54 & 4 ()

1.41~50 12 4.08 A7
. 2.51~60 6 4.44 38 6.41%* 2>4
L T80
3.61~70 18 4.46 40 3>4
4.71~80 4 3.58 10
1.41~50 12 3.96 10
2.51~60 6 4.33 52
T 3.61~70 18 4.42 ag T
4.71~80 4 4.00 .00
1.41~50 12 4.37 50
- 2.51~60 6 4.27 27 1.04 ]
3.61~70 18 4.40 44
4.71~80 4 4.00 .00
1.41~50 12 4.07 36
FERPAEZ R G 2.51~60 6 4.25 28 6,74 2>4
* 3.61~70 18 4.33 29 3>4
4.71~80 4 3.63 .02
AL RIS ek 12**&;*7%’111 ey FEJ o 252k E2 Frg
AAZBN BT IR P ELLE o riifi%;*f" TR Y T EMARE R
KT F R 3V HT 71-80 R %3G R RRA 8K S K o X 12 61~70 & HRHF
PHEZRTOF RpHE L 28K 507 - AP F S HFRRE] &7 ot
Jo
AFRR o F A PAPTRI ARG XL AR F R o FHL
AFEE KA IR LI o T G s f 37 vk (7 3 FKAOB102)
FIAF RIRTE R IR T PR & R RIS oAl dE [ ISR ) ) (Ff’"i—'/%
9,1»#—);131‘4 ég’l‘wfééﬂ/r%gf/f?f ...... o G4 Ay gfrjn,,é_fu;fﬂﬁo(

FKA08103) -
FRSERETEFIE R TR A DT RATHFF B TR
e AL R R R SR R

ﬂ*es

3.7k DRAFEH EH S R PRAE KT DF i

AFT R EE 0 H TS %R BA 4 one-way Anova v #4517 B T RBRESEA] | REEFA
W ER e TRBEEGL ) EEOREERTEV F o PR R RT PF L
T3 AR 4% 130

48



PHEEIEKTET 2012 > 45 (2)» 35-53

%13 2 TBENA, £ B REDF L ANOVA » H74f & 4
5 }Ez%‘«,% ‘¢ M S F s i
1.3k 10 3.77 A7
2.23%f 14 4.08 .46
FE SR . 2.85 -
3.8 FEg 8 3.89 .13
ARir¥E 8 425 17
13w 10 410 .56
. 22#f 14 388 54 .
3. 8 404 .19
APRFE-% 8 454 .23
1.3k 10 4.03 .53
B3 2.27%F 14 440 59
3.fLiRE 8 413 .23
AWIr¥E 8 442 27
Lyfs 10 415 .46
@ 2.20i+R 14 443 .51 233 )
3.fLiEE 8 4.00 .00
APRir¥ 8 419 .12
1.3k 10 436 .56
2.29%R 14 446 49
R 100 -
3. 8 415 .28
4PRF-% 8 425 .09
14w 10 4.06 .43
L 22R 14 422 46
FUPERRIT A S0 8 404 05 P
4PRir¥ 8 434 .09

1.75 -

-

4

%Bﬂ%T’ZF%#fﬂﬂ‘$‘gﬂjé“ﬂﬁ%%? 25 x
, . i s

&@ s DRIRIRE R 2a f R AT RERLSE {

B fEe EIRAOERA T K ﬂ\Nm o BT RIFE R F TS 3@7}13&[@? L g
%ﬂﬁiﬂwmﬁmﬁmwﬁgﬁ%%\ g mE ¥ (2008) F £33 (2006) -
L E (2006) % ARTE AR o

\ak

S
ST 4

NA
‘\'ﬂ piuia)
N

472 TEORS | LR2 %307 « 387 PHEFRI LT DG A

AT B AT R R RREERAF R CRARS R IR A
BRE ) LB %RFLY ~ FRPHFRLT DT IGRR > ok 140

49



PHEEIEKTET 2012 > 45 (2)» 35-53

z\ 14 # =4 I—E" ER fp J g,;_£7 “?:,\:’lif_rﬂ]ﬁ 1\3&7 1}ijkttest

t-test
' T 3 A M

kA T t-Value
B i 16 4.18 37

PE SR 2.44*
B 24 3.88 .38
B i 16 410 .26

4R E 0.05
B & 24 410 .61

’ B i 16 4.44 40

iﬁﬁ% 1.99
B § 24 414 .50
Bz 16 4.31 A2

i E R 1.11
B i 24 417 .39
¥z 16 4.38 A2

BERE Ak 0.54
B & 24 4.30 A4
Bz 16 4.27 .29

FHMAEZARY TR 1.52
B & 24 410 .39

a2 14:*&?7’@?,5 Bl Eas a0 AL i*ZPE)aWPF’ £ t=2.44(p<.05)
EROE a@% NEHEF ARG 2] AAERAF HEFETF S
B m%g%~&g%gm\v@@m AP %E 7 a A

L~FP1 Rhadi
RPp 2T S EEFR 2RO B HEER WM PN B i e
-~ F1 8%

KT Y BAFHR AL R R BF R BT 2 ko

(=) &K ~ FEEERT ﬁvrf-i}i#ﬁ.’ HPHZRRTFAVETRGE L5 2
FALH GRS AT > F BER ORRR SR EOR R RT E hR A AR
mE A R

(2) 7 ~ FREERPHAARTOG A0 BAT FHEY - RBRRPE 59 - 3
YT PR R ARG AP S RN $08 HF R ﬁ%?ﬂ‘%ﬁﬁm
BER AR BEEFRS A FREHOPEEAKTHE B B LGRS L

50



PHEEIEKTET 2012 > 45 (2)» 35-53

PRI RBEBORSEEEEN LR .

<‘ ) 61~70 g Y ~ BEPHF A KT G RERG KB D F RAKH S 61-T0 K
e #ﬁ%%ﬁ?rﬁmﬁﬁwmﬁﬁ%%ﬁ?%k B ERE LB o R FE A
FoR A B LR B S ERES QIR 0 S G A kRS
sSip L > AR £ R FE o

() ERY “BEPHERAKT P VERREIT R SHB BN PP i EEk
FAPRFICRY BA o L PMBEEBMLIE 2P EAHERG o d PHEEK
TANER o TR BT AR P AR o (T R AT R R o T e X 4p MR
SR o F R F FARTIEIRIE S 5 VA F A b ik i o dest R e en B 1 IR
T* ‘%ﬁﬁﬁﬁﬁmwﬁmﬁ°“ﬁw”%ﬁ??iﬁi%’ézﬁwﬁﬁm~ﬁgﬁ
TENRELEYREIBE-LRAE AR TERRE -

N Py

R AT BRI E R AT L E R AT

(=) ~BREKTREBLPHFARTOPRRY > 7 fad - EERFEFT LI
m%&ﬁﬁ%ﬁ%ui%%?ﬁ?Wﬁﬂ%ﬁ*@iﬁw<Wr’; 3C A &chit ¥ 5 Wil
BB o PAF S X EREAE LN EY S FRER LS 2R G Ko

(Z) 7 - FWEEPURERTRS FERE > wESREPEY - AR B R EPHR
FERTAERGEY  FHETORERE > RTEARE D R FA T ATERE
@ﬁ%%ﬁﬁ%%ﬁﬁ&%%ﬁﬁﬁﬁgﬁﬂmﬁﬁ»%%%&&%Jﬁﬁﬁ%%ﬁﬁ%%
FRARRY DRE > AL BEFTRPHAESP G RERSE S A TARESI N

(Z) BERERHABEFARYT  UHRAEOITR A IR FRDERAREPHLE R
KT PR A WARR RN A S A AT R RS PR R A T EER
el S BB SRR G a6 B b RRS R LI A iR 4 0F
%’%%ﬁ%éﬁg$@~a%§ﬁﬁﬁéﬁ,g$ - ARG S A Flt o g FER
FOR R M ARt il R G ¥ o

BiFER R ﬁﬁ%aham$ﬁ%ﬁ%zﬁsﬁ%ﬁ%iﬁiﬁié’ﬁﬁ~%ﬁé
%mﬁiimi PEAARBEEIRR AR AN A RPHES S DR 2L P
RN ANPEE S FEBPTUI-FE XA KT R o

\4-\

54 %
PEAREZ (94E060 10p B F )
PoFdR(2013 ) # BRI A v 38302013 & 04 7 10 p > P~ p http://www.moi.gov.tw/stat/ -
IR (2012) SAMBBERL o ST K -
b (2001) Fi B S 5T HHEE S FAL BT RS o RTAYL 875 6172 ¢
IR (2007) ¢ EAnd EREAY EEP Y o W2 F R CF AT RS R
? gﬁ.l,;ﬁ.l?/f@ ,;\»lrég;, SAF o
A#(2003) 1 KT L EIRE o A FEPHEKRT 038 (8) 3-11-
F0F (1994) 2 RE VPR T MR o ¥ FIHKT 024 (2)0 27

o1



PHEEIEKTET 2012 > 45 (2)» 35-53

3w (1996) ¢ L FHREFRFJARR AL RV ERFREFRR LAY - T
PR L R B A S 2 242 (NSC86-2511-S003-018) ¢ 4 # © = 4 Hf7 o +
F1ERT o

1% (2002)- RAPEARLRTT FRPAFL - W2 BUKT < BLEHES A
15 AR Fa‘\m °

FHE (1992) 2R ERT PR —FHET o ¢ BKTET T 543 (2) 82:87

AEHTE (AR100£ 127 28 p g0 &% )o

A 4h¥ (2010)-SPSSHERAT o 5S4 1T 3 o

Tioe X (1999) 0 2 A P 2 H A

&

T

KE L o 5 T H4F 519 205-216 -
TiieX (2011)  ARBEFLERTIIRKFE R 2] ca FHEFFRRFFEIFTTHESL o
P R FIAIRTHAS P
% PE M‘(2008) ﬁiiip%%idﬁzirnﬂﬁéﬁﬂaéz-r o A EHH KT I A0 41 (4) 31-39 -
ALK (2001) 0 AL T A B I EBBFB o 2P A E T
7 30(2003) o Hw IRAE RS T LB P it (Web-Title) # i |, F*% & 2. - (2013 & 04
" 05 p) B p http://www.edu.tw/EDU_WEB/EDU_MGT/MOECC/EDU1849001/ii7205/dp
/masterplan/webtitleplan.htm -
FTIIMR012) - £ - KT IR FE-L LB Y2 (2013 # 04 * 05 p)» B A http://history.moe.
gov.tw/policy.asp?id=15
ﬂ CEYE (AW9L £06 " 26 p oim)e
£2(2006) = A REFY FFAREHAFVRIARANTFLAT Rog R F=
A&apﬂwﬁ,mv’%*% A
Mm% ¥ (2008) - B AFRIULFEFEREV I REEVRAAMNAME L - R F 257
FAFIARTFLTHLmY 0 AR g2 oo
iﬁ?ﬂﬁiﬂé (XA®W101 #1211 » 28 pig it =i )o
BEw (1994) FRLEFPRAIRERFRKTAFANFAL Rz o B~ F1 45K
TE LG o AdR ST o
FEH (2006) FHEFHPAFE-FVREREEVRIAMOBLAY - H2ga2fp g
AT ALY 0 AUR > BT o
B8 (2008) 0 ARET RE Y AFROF W EWKRIT oA TR 025 (3)010-19 -
Tﬁ«rim (1988) - %~ REBAFH - o 1L E 5.
B E2(2000) c AR E Y HE A KT AN 2 F T (2013 E 042 05p) 0 B
http://wwwedu.nknu.edu.tw/~health/literacy.htm
AER (1998) o b s X A FY BB c AN K I WHEF > 105 50-53 -
24 (2008) - BAERP RRMEEVEBEFVRIRLFAL-NPFEFERZO -
B g2~ B A RTFALTHRLmY > AR g2 o
Bew 2 (1993) - HYT ~PREASFR o g Fap o
Duvall ,E.M.(1957).Family development.New York:Lippincott.
Houle, C. O. (1961). The inquiring mind. Madison, WI: University of Wisconsin Press.
International Commission on Education for the Twenty-first Century., Delors, J., & Unesco. (1996).
Learning, the treasure within: Report to UNESCO of the International Commission on

52



PHEEIEKTET 2012 > 45 (2)» 35-53

Education for the Twenty-first Century. Paris: Unesco Pub.

International Technology Education Association (1996). Technology for all Americans: A rationale
and structure for the study of technology. Reston, VA: Author.

Maley, D. (1986). Technology education: A holistic approach in a general education framework.
Washington, D.C.: Distributed by ERIC Clearinghouse.

Morrell, R. W., Mayhorn, C. B., & Bennett, J. (2000). World Wide Web use in middle-aged and
older adults. Human Factors, 42, 175-182.

Purdie,N.& Boulton-Lewis,G. (2003). The learning needs of older adults. Educational Gerontology,
29, 129-149.

53



PHEEIEETET 2012 > 45 (2) > 55-75

AR EEEYALEREE WIKiRF HhigEue R s B {1 E Y2 77
The Study of Different Collaborative Segregation Learning Strategies into Wiki
Page Editing to Support Junior High Students' Physics and Chemistry Learning

LU R S eSSy
Bade ~FR7E i xFPHe
*Ee o 2 {oER AP F
Pao-Nan Chou, Hsin-Ting Lin*
Program of Instructional Technology, Department of Education, National University of Tainan

*Tainan Municipal HoShun Junior High School

B2
AR RET L FAY A R Y S g s WiKD T iR e
TH ey 8 T E AR  HE LB Y A2 P 2 BN EBITEY 116
Famulipd g TR TR AR s Tid A e R S KF Wik B
SRR A ks s RS ELER AR RSN S S IR R LS
P RRIR L SR YRR 2L FE Y A DR GHE 2 B Y S0 Ak
F4 023 GRPFD L Wiki odf b f AR
MéEx -WIki &g ~ 25 L 81F8Y 278 Y 5 2w

Abstract

This study adopted a quasi-experimental methodology to explore the effect of different
collaborative segregation strategies on students’ learning achievements for the Wiki use in the
learning units of “Organic Compounds” and Mechanics”. Based on previous academic
performances, 116 eighth grader students from three classes were divided into
“Heterogeneous-based Group”, “Homogeneous-based Group” and “Free-based Group” to edit Wiki
websites as the purpose of the auxiliary teaching. The teaching experiment lasted for six weeks.
Prior to the experiment and one week after the experiment, all student participants completed the
“Organic Compound and Mechanics Test”. The research findings show that three collaborative
segregation strategies all can increase students’ learning achievements, and cannot influence the
contribution level of the Wiki editing.
Keywords: Wiki in classroom, Co-writing system, Collaborative learning, Collaborative

segregation strategies
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