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This study was a 1-year project intented to develop a Universal



Desian for Learning (UDL) module, with the emphasis on computer
simulated laboratrory activities as well as multimedia assisted
instruction. The content of the self-developed UDL module was the
application of simple electronic circuit in the science education
domain. It was also the purpose of the study to examine the
learning effectiveness and the social validity of the self-devel opoed
UDL module for junior high school underachievers.

Participants of the study were thirty students referred by their
science teachers with a need of enhacing achievementsin the
science domain from two junior high school and assigned to an
experimental group (n=15) and a control group (n=15) based on the
school they attend. Participants in the experimental group received a
total of sixteen hours of instruction using self-developed UDL
module, while the control group received the same amount of
repeated instruction in the same content through traditional
lectualling. Both groups received instruction from the same science
teacher.

Results showed that the experimental group’s posttest scores were
significantly higher than its pretest scores. This situation, however,
was not observed in the control group. The ANCOVA results using
the pretest as the covariate, however, did not show that studentsin
the experimental group significantly outperformed their counterparts
in the control group on the post test. Participants interviewed all
showed positive attitudes toward the UDL module and its effects on
promoting students’ comprehension of the content material.
However, the interviewee were not very optimistic regarding the
application of the computer simulated experimental activitiesin
junior high school science classes owing to the technical and time
consuming concerns. Findings of the study suggested that junior
high school underachievers can improve their science scores
through the UDL method. Suggestions and implications were
provided.
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The application of Universal Design for Learning (UDL) in enhancing
underachievers in junior high school learning the nature and living technology
domain: Using simplified electricity circuit as an example

Abastract

This study was a 1-year project intented to develop a Universal Desian for Learning (UDL) module,
with the emphasis on computer simulated laboratrory activities as well as multimedia assisted instruction.
The content of the self-developed UDL module was the application of simple electronic circuit in the
science education domain. It was also the purpose of the study to examine the learning effectiveness
and the social validity of the self-developoed UDL module for junior high school underachievers.

There were three phases in completing the study: (1) the development of the first draft of the UDL
module and tested for the content validity (2010/8~2011/2) , (2) the accomplishment of the complete
UDL module (which included student menu, powerpoint units, worksheets, computer simulated
laboratory activities, life-centered experiments activities, and pre-post tests) and conduting the experiment
(2011/2~2011/6), and (3) the test of social validity of the self-developed UDL module.

Participants of the study were thirty students referred by their science teachers with a need of
enhacing achievements in the science domain from two junior high school and assigned to an
experimental group (n=15) and a control group (n=15) based on the school they attend. Participants in the
experimental group received a total of sixteen hours of instruction using self-developed UDL module,
while the control group received the same amount of repeated instruction in the same content through
traditional lectualling. Both groups received instruction from the same science teacher.

In order to examine the effectiveness of the study, both quantitative and qualitative research methods
were applied. The effects of the UDL module were assessed using analyses of variance and covariance
to analyze students’ scores on self-developed pre-post test. Each student of the experimental group also
filled out a self-developed questionnair for representing the satisfacotry of their participation in the study.
Interviews with students and teachers were also employed to evaluate the applicability of the module.
Results showed that the experimental group’s posttest scores were significantly higher than its pretest
scores. This situation, however, was not observed in the control group. The ANCOVA results using the
pretest as the covariate, however, did not show that students in the experimental group significantly
outperformed their counterparts in the control group on the post test. Participants interviewed all
showed positive attitudes toward the UDL module and its effects on promoting students’ comprehension
of the content material. However, the interviewee were not very optimistic regarding the application of
the computer simulated experimental activities in junior high school science classes owing to the
technical and time consuming concerns. Findings of the study suggested that junior high school
underachievers can improve their science scores through the UDL method. Suggestions and implications
were provided.

Keywords: junior high school, science education, underachiever, simple electronic circuit, universal

design for learning, computer simulated instruction



REEFVRVHATRA Fp RO FPRFF RS RFL FY I L5 —
MTHETR ) KFALELG

=N RN

2 14
FREMERTEABA AN F ORI NFBA R FANF oA RAE T RS OTEL
% i“g%n§4 gﬁsiﬁﬂgﬁ%ﬂ%‘g@ﬁiﬁf? ;%gﬁgg;ﬁﬁ_o,«« S A uéﬂ‘%“ﬁ" X e ﬁn;fé; ,:g;\
R HRER FRNKE R MEPERTOFY B o AT R 2 Y R

(Umversal Design for Learning ° Fsﬁ]ﬂ- UDL) 2 i #h» B4& 7T % ﬁ—%&?fg P TEH R = &
BT BHTR  E AR EERMBFEIRKE TRy 2P P EILE L SARKE R
o;ﬁ&c‘ PUEERFELA O KT R o - HRFEE LR Ei&ﬁi%‘féﬁﬁ\x"&ﬁ\f%‘fiﬁﬁfﬂ
S N e e i B

o e

- M kF L RS DL Lk

ri“&ﬂ»‘i& 4 | (underachievers) — St fr 2 5 & % ‘i*uﬂg Bt H g 4 R AFE LR A
M FLa T 3o R 0 SRATIE (2001) 9B A F 4R J_iﬁuwy%i s 450 (1) @il
Bechd b o EMMAITEHIT () ARALEF AR - HF 2 KT (3) TR
BRI, (DEFFARTENER > AP R EFE B AP FF2AIRT > PR E DT en
P (D RFHE  F& FE S RFDFLBIL S (D BAEDP D Sz 7 B R Lz
Bt o TG HFAMER S (DFE LS AR R (DR LEY R (5)? R
ST FIERIA 0 FEFEE S (O)F R AEFFEY S (D3 ETEFRE 7o ¥ 0 (V11L&
P2 EPN RS (DRI ERSDLIEFR o HHFY "**i*u'ml&‘]“‘ 2 xwikp 86 §ﬁ§
ir’r‘ii’%l?"ilﬂ WY R RKE > RAREATE (2001) PR L B A W RKEDOUET TR
%I”"*’ CE YRR ERY N TR REANE A NF YR EER EEAE 2 A

Rl e R add  m TR KERE g ks ] sﬁvﬁﬁmﬁ*w 2R Jr‘u*i 7o m
f;, ; Aﬁwﬁf&?mgf T AR STIN ) INPI I W R SR R S BT e
E

2 F A S Y 1997 & EF o l‘x’»,’l?%i—'ﬁ %7 2 % (Individuals with Disabilities Education
Act> fj# IDEA) P¥ > P& £ K7 H»HARF T2 ELEF T7 212 (accessibility)
{ie- ib:}fa Learner Diversity and High Standards (F1& %5 ¥ "ﬁiﬂ Moo 02 BB RS ) i
WEF P (FR 1 F 5 2004) c m et g E R FrRfLHE Y (Center for Applied Special
Technology > # = CAST) % W= > =5 % %37 « (National Center on Universal Design for
Learning ) # 3 =5 ¥ 33 (Universal Design for Learning » f§ #£ UDL) 24 » HipLihp &
AP aRER BB Wk 2 AF ARFEASF 24 T2 j”lm’ﬁfﬂ FEgt > g
WIEF DT RP LT B2 o Aot T&? - A m&; P EE B ATk S FPREELES
mxgi&vﬁiz q o ¢fimf§ty‘q MR T FREYRBZ? 0 F B SRR A0 T
B3 R E YRS LR R SR Y B et AR S 82 KT RR S TV R
A 2GS o UDL &R enfdf B - 005 3 i 2 anir - oI SR ER LR
AR R R mif{—*"r%ﬁ WET AL v 7 ‘7 AEEAFY Pt L LA ll?i*"“rm—, SEEd
F U KGRARDP R CREBFEI 2 RFL G ERIGELET UG RF L DBELE
(CAST » 2001 ) -

KR A+t o UDL BB Az b B dici it 5 4t~ et Bt - 2 B g A 3K

LTSI ETTHFBERT SRR gwa B R @ F UDL R IRL=-JE & & e
D# & % < & #c (representation) =& ¥ B/ o oo ~ 33 ~ BRI AR T ]

<y

xS
RS
Q.
Yo

4



IR P A R i s E R B R M ﬁwﬂﬁ Fyaehig (DRE?
(expressmn) N JEF sl B #%‘i’”—‘ku% i N EAEHEYp
fE o TpetaE 2 B4 PR F B Kk %’#3";;1“)%*; B xamiﬁgmim (& %
(my@mm)%%%*%ﬂoﬁd?“%ﬂ’%ﬂL@ﬁ%@% Tigm AFEF Y sk
CERIL S xHE LSV Fowesns RV YAV ER ORIV FA
B e

TR R R E S RA AR PR 1T RIR R S CAST 2k 0 6D
foz B 2000 EAe o A EF 40 K=+ P L AFE 0 JUCAST “TRFGFE L EN B A4
THRAPHL SRR G PE T AP TR FAIN LSS RS PE R L
Flodm ARP K 2RAAE LB AR FNE 22 YRR AR P Bch 0 wnH P 0
Fifhe 2@ % UDL R ER AR~ 8 Y et ?33 MR 4 B Y AT BT SR A
Ry A UDL R 30 8 Y 2 1§ 24 chigh & & 25 24 F (3] 320035 M=% 20055
fE 2020075 &> ® > 2008) c #hRaF (2008) Al UDL & T &FRE | 7 % ApiRk
Tﬁﬁﬂ@ﬁﬁgﬁgﬁﬁﬁP?’Pfﬁ*im@ﬁﬁ[mew$m§“t%%ﬁ£:\ﬁi
FAADF 7 PRENRY £ 8L FRLIERA PEL IO ML H TP L LR
BEML  HMRAREL P H G5 p B E Y 4 m gg:s?'mﬁ.J S B I o sk
*ﬂ}v’UDLIUJtmiﬂéﬁw%waMﬁﬁ%’vﬁsawwpirﬂﬁavwzw FEAG AELEY R
FOHE S AE LA IR Y MARF I LG R PR R R RE Y
B % 2 e o

=% ff—\-: \\\ﬁy ‘3 W
PN i i

\?h N

\\\ﬁy

% .

W N s

Eﬂ\i« \4-\

=~ AR S F Y i Rdn MR AR
EY A4 A B ER I BV AR AARIEYRFRDEE 5 R (Melnick,
1992) #3454 (7 '&q\;rf—%‘i'ﬂ‘~ yrflgs -8 ssyﬂ;ﬁggﬂzg)qﬁgﬂgﬁr@mg@

MO R AHEE YRR L6 RPN A HS Y SRR F VR A
%zaﬁ,?@&~%?%;\€%&9 FAREHATE 2 6 i I A 5 o B 1SR S Y R
CHEARE L A FIGE LG TRROVILE AT B SRR

FRAvie 4 AgHHE AR

[T A Loodc 4 Apk p 2 ped it

2. HAREAR 2. M

3. mLA ~ e | 3 iE RN

4. =R A1 4, ¢ {E}?*/Lﬂb’!é_

5. sErEY i B AR

I \ gsgi Tﬁﬁ\'i}uﬁi ' I
EY R LR

LR b N pass

1. "’i Fif 1. ¥y E&eRw7

2. #22 i3 FE 2. FEH A pTa T

3. %:’%mﬁt —— 3. BV AEME

4. #F FE 4, A

5. fuspsy A 5. B AN BT L
6. % akiTEtE a4

L2 e #4 sspg s F Rl R

5



S it EBYBHEEEY é.mcmp LFE
| OO BRI REL NRY 2 RRFLE R RE]
KA e ? War, MARRE 4 d At nied SR A 4 hiE s 0 T A B Y Ak bt - i
A ER W~ RS S ®RE 5 R FIFEE (Hardman, Drew & Egan » 2005)  zo4% = H
By Ao FR2 BT EHPBEEYHF - 2 (F5F a4t B 1 @I T A H e e
(C)EBETIRERY
FT IR IMPES 2004 E AR TEYRETRIL P AR TR KE 2 T
FRE A BERP %@‘Tf?{%#*w cH ¥ TN KE | YIRS HEL SR Y T
g p o FEAKHKE T mf%f? Rt e I RKF - FRTHRT AL [l v
Pt SRR D LSt %3@ Rt e A TS RE MR Tl i g0
BEEY P VERRAREL DEAEYV RO THFAPEEY » EHY kg e ik
%&%ﬂlﬂ% P (.;,r' mMoe iR EEE ;xi%ﬁq‘s*;ﬁgg)\gﬁ’_r}%gyg’(g—; -\ (.;,r *v‘LﬂE# A St m%‘f 4,
R #%ma %péﬁ"ﬁ*’ﬂiﬁm€ ARy BRI EY SRS rﬂiﬁbm? 2 BT & BT
BAEB L d B AT UTERTEE ).
(= ):}a&dz—zﬁ*r_‘—f 7 i&%‘«mﬁ ¥R
AR TEAKT Ew FmR] (1999) B A AR PoRmE L i bET % (T B
Wit RTFE) B FTAOREREF () P BRmEAAITRAER FELR AR (B) &
(FE) szl (F9) KF 5 (0) BRELCH@RT L 90F OPERKT ~ MRS 22 3
ERT AR Z (D) P BmE 2 g P EIRIE N 32T (B) = KE P RaInT
o R E LS R ‘&"‘*‘j‘%‘f £ ?‘ILE*“E&I‘* JH T FT X3 KT AR R B
1”‘\%‘#%‘”#@—;@”“ FRERDEY NG T FRIE Y KT AR L AR F AR
2P B AR
AR HET 1998 & 9P 0 p A TRAKTIFEL E- RHARRSE, S0 L HEP
B SRR RL Sl BRSPS ANT L AR (12,34, 5560 T9) %
SREE CLEARECESS TP SR CEREN S A PR L
| apsE gy, L_f‘%%‘f EARORAS R - Sl R PN 2N '4“’1@'” ﬁ SR R
_$ﬁW$ﬂ’aL4M§ﬁﬁ#%%wm:4£ﬁf P e S P Y 0 f 34 s g )
TARTEEp AT IRE S0 FLRPIHEMETNABDRIE; T-9 & RR L ERETREIT
P TR O BB C R 4 i R E Eﬁe%] FrPAEAhoP X 2R R TR AREF
AR NBEFROREFE S MARZ (9EB)TEY  HPERB R egE o AL Rk
CES TN ELRE = -ﬁ-"ﬁ"]’s?ﬁ'% m?{%z._%?—*xr’EEQTPTWE\W’T‘?EFiﬁi&
P EfEE o AR ESRY AR A PR HE IR - ST 23 (FAR2) .
FoomekARRARBGEET FEATLATRAE R IRRA LR
REF - LREGETL AT EELHEEREHT £ BﬁiﬁmTﬂ%“
M ABERETE S EEHTE LB LGEHNTFEGT
(A) %4 (B) C ¥ (C % (D)

Bl 2:97TR ARlp > 45 2

Y5 3R A (2006) #riiz 4 & - AR p 3 M%%ﬁ st
garfs:zz“i’ﬁ T (BT BEEE ) 2R (B~ $TRR -

?’Emﬁ&%@ﬂ#ﬁ’m_ﬁﬁtﬂuﬁ¢ﬁ%=u
¢m’<B> m”ﬁﬂ4m9%‘Ma%(&f”“hi s3b) st i

REF0 5 (0) BRRIARIH TR P E TRE T

6



%fﬁ?_‘ m;ﬁ@__‘ﬁ_‘/ﬁ:ﬁmﬁ§;°

T~ TRREORKE AR 1“?%’1’? g)

1 LtEH o ERKTTE rPE 2 (John Dewey) Y RHEE B RELETRY A ET R
L EFTBROFHFILE DL \-]_&]7]“5:?(»; R A PEHKES LD ;;57];;7’ [ e R AN
ehFire b SR "“f%“ﬁ‘q_a‘f s BT E\;'ﬂi@}iﬁgp’%JE‘f ERE g P- 0 a%?{%?Agiéﬁ 3
'rﬁTa‘#FL By P s TH20F )k o & ARG IEATE R T8 i JFcd
Eb%gu- PR e THETR  E AL AT (e 73 F A SRTER o EF AR
ifh"‘«?] TR IR G 2 H RIE °*§‘#’I"'l""‘*’5§i" EmFEEBEER SRS T REE
SO R 3 B ‘o?ﬁx;ﬁﬁ BRI 4o P BRI FRREY TN 2
e FERNFTIHETTER L4 BT # A BeREF T AL LRI 23
BRI BEEARAANARMBIRZZDET BT FHRII{ - LRI PER R ERT

Y 2 AR

EAFRFE AR TR PRES S S LD BRE DAL - B PR
J?ﬁﬁﬁﬁﬁWhuﬁ,’@?@Wﬁ&@mwwmﬁ@m*mP—P%’“$§f?;é
;v* (EDA) #rifig (7R3 1 1> $3 hfj E L8 0F % > 75 4~ § %4 EDA 7 T{I* » dr
E%] 3 #r7 d @7 4| Designsoft = & #7) 5.1 Edison & B H-#E#0HY ©

Edison #s S HcH enif 41 & o g 0T nipdt s (1) oo 30 F Y F bmsth
DRV ER 2 RS ﬁiﬂﬂ%*%éimf%:@) hox ML RS
ARERYL AT EV AR RUBLIRFI R FY P2 s TRAM G
4P B R R L T S o _-F;f—w BB Rl gy 0 L A B 2 5 (4) Edison
BRI PR AL R B O (TR TR S AR R R L DR Y B g
BHCRACAIE Y T Sedp AT S & 0 %R (2006) f1* Edison f r R mKE Y o 8
VoAorR B g g2 frdles it ? A g Rl&RY TR 5% o &R > G 0 Bayrak > Kanli
# Tngec (2007) 7] 1 Edison BRI RKE 9% NRABI IR LM e T EED S
il %%am§4m§“4Tv£”“Fw%i’ﬂﬁ%@§*ﬁmu?”ﬁﬁ@ Fyoeg g
[ SR VR e
g%w¢«¢~§4?ﬁﬁ§ﬁ% i hal O i 0 B R i s 0 TRk LAt R
oSBT RS @A AR L AL L R RS A F T LA

LB A% BRI & A K AT Ao AN SR i
?\mﬂ ﬂ—figﬁ']tf?fg Eﬁﬂ’“ﬂ‘fﬁ A R B R R AR E R DR o EJ*P";—#BFM“
TABORFTE R L8R EEY Faho

B 3 Edison T Bt 45

TR EFYRY ARG
WAL AR S E R aG Y KR g% fH TRE RS ki S L



TEY o &30 KE A ERF ’mﬁ&#’Lap“\ﬁﬁéﬁﬁ’ﬁﬁu?%ﬁ%?%*é
%%~é@%@ﬁﬂ%wﬂ’WF 3 Aok R g dod FRenE £ R Rl S o ik
BTG RS o drk - B Y REF T FREBEAEN It 0 2 I T o X% UDL i3
ﬁéa?fﬁ? PGPS P R B - B RATIA - E L3R Y KT e
Bio B2 0BT d B E R o] £ BT REL RS DT AERT
&mﬁf’ai\kmﬁ%:éﬁwﬁ LR mmaﬁu&%wmﬁﬁﬁléﬁéiﬁﬁﬁ
4 ¥ S i PR TR i’ﬁ’é‘?’ Edison » 2 fs—%a“"*’%%fi? FLRE S RTET TR AR
F Rl AR Y AT B iﬁFﬁékéi*’mﬁéﬁiéﬁﬁﬁﬂﬂi?”
Ebo oo BEFYEMAEEENEREL S A RE PRI - R QAL EA WD F § s
T |

EHEM G BROKARREE > Bt AN “f TR ECE T EZHE R AP
Bt R e IR E TR LR R A T e ¢ e R AL
Seh? VIR e gt > AR d Edison #8 P @A DI RR LR R Sd AR ST T
*ﬂﬂﬁﬁiﬁ%”?zfﬂ°&&Wmﬁﬁ%”wAmW*4’£mﬁﬁ%m%¥’ﬁ%€i%
H_:,mg X,Ql{up"i}ﬁﬁi’ el t‘L?%»*ﬁa}»‘b’ﬂé /FEW—§ AN L_?%FFF” W oo d @“fuﬁ’lﬁ#%‘ s @ﬁ
Fend ¢ bt S S Rl R {*@mﬂv&’”ﬁﬁ%ﬁ’&ﬁﬁﬁiﬁﬁ
%g\vﬁﬁ_& ) ,;ui;—:_ﬂ = ,\.,T“\, HARA S MERH  HEIE e N ek E BT E

Li«m%g,@Keﬁﬁgmr BFELG R 58 R LAt IRTORE  {F R
ik Aﬂm;{.;g»ta«\)g,cw) %X ?.q:\rnl up—)_a]rg Poanfiel ST IRl T R EB R

B R34 RPN AL RRRRES G L EREORY - R R
FRAAE AL S EEBEFILFS L TR L R ok TR RKS 0 AP F
ACHE TR G 0] ARE T g Tl R UDL R SR S €A
PATEAES S B FREG FRT ARG A 5 A ARRRR T R % SR K
gak,ﬂﬂgﬂv$ Um4m£%15?4@Wm#ﬂw’ﬁﬁﬂkﬂﬁﬁﬁégkﬁmm%

SRRFoOFAEANKE - kA Ao BR X REEOREINE SRARARE AR E
Flt A EREGA R pRE A EREAER Y O E TRE RS 6D T r0s R RTS8 g
“aéf?*’ﬁmJ%ﬁmﬂmLﬁﬁwﬁﬁ i kW@ Ao T LR R IR L
AR -

=

$F3Beh
AT AR ISR - PEF UDL R REE Srabmd skt T HE T8
k%kﬁBP’Tiwﬁ?“ﬁJ@ﬂﬂ“ﬁ*f€4ﬁ47* o AT R NBERK A F 4 R
UDL “r5 4= 5 84 (70 5 Adfles 324~ 52 58) ERAHDFY Hpl
oo YR Al de T rn/EH B e
1-£a—§£b*WﬂP&ﬁ¢f§4”%ﬁ Be s 142 UDL AT e § et m i o
2 FHR BRAASRED PRI 2 RO -
3ﬁ;@draﬁ¢¢§4¢ XPEHFEG  AHPERTEY BB o
Fﬁﬁﬁﬁﬁﬁﬁmﬂﬂﬁw’ﬁﬁiiﬂ%ﬁﬁ@ﬁmgwﬁé°
fu}y; PRl 3 P o Ay eniF R AT
’fq#%ﬁﬂ B - ’ﬁ&»ulj’:;‘gﬁ‘iﬂ :
I-1 59 B33P~ KEFP3 > 227 p %2 UDLEKHE R et o & tycm ?
1-2 5 éﬁ%w* KBS AL P S UDLA REEHH oy Flicm ?
Ry g Bz > RNFERAES

ZIJE]ﬂFEIT“_&éVi&»%i‘s,ﬂ AokwEi BB ETRRPIKRTE > £ F G ey ?
2-2 Wﬁf’bﬁf“ﬂ*?gd'mﬂ FoRpE L hif ¥ TR é{mﬁ”éﬂ*ﬁ’ LE g e ?

AT Pz s JOFERIS

o]



&1Wﬂraﬁ*ﬁﬁ4¢ﬂ? KEE HYRIAIRI RN RBRRALF?

3-2 ¥ FFE A g 4~cW?%%§w’$%“K*%§%mzq%“%%m}f*waO
WAL P e > FHFFRAEL

4-1 2FF 7 ¢ 2B RS2 T IRKEF > HIW AN FERL P D

4-2 RGP FE R B2 LIV HEF o R AR R EL P D

BaEy
- “FPIRPE A
AP HFEER AT EP 4”%W&€’ By 2 B4 e H e B b X A
REE 2 f%@( R)ZBRIFEHRELFHR e (1) 3 520X p Sz wplE R -

\\ﬁy

AFEE A B LE o (SRR 2 ,}_;Hlaﬁ:pfﬂ AR RITFEFHRKE2Z A LA ’E—ﬁ[/f&;i
@ﬁ@ﬁgmﬁﬁﬁm,w%mm_rmwmm'aw(%uw@af%&>wm FrIee’
RIABZ AR AT NRREERRE O HKIN S22 N2 F L2 SR RPFHE

MEFORLAE LA UBfRAT L 246 %R o

SERARA DS AT AR SR AR AR AR S - PR AGE Y R B
L N N T T TR T TT I PRI Sy
B CHE DR AR B (PR R R L R R
T 5 R a%m'\imwaﬁﬁ%m'xw@ﬁﬁ?ﬁ%¢>’T%W£ﬁﬁ%ﬁ§;*i

BEFF LT REE DT SR EREKEPN 5 URBET FlRago o
S FLHY
(-) %52
AT RPN WA R (7 v Af) P LER30 LR L KR A

TREIARKE2ZEA FEFT cdom ol T RE S Sidle(n=1559 4 3444 124)
KEA LF%E (n=15; 4 12 4 » 44 3 4)o ?%&?i%iﬁxﬁﬁ%%ﬁé%%
SRS TN RESALEJBIAD AR I IR P P eFL aAFg P AT LW
Rl L ERREAL T ERFRF (AL RETREE A ERKFF IR - L) E
Bk MRS L ARRPEPF L - KA R - I gg Ry Hr e
AR R Y o

(=) &F*

AL LR NERT - BT BRI REFLERRKET K F A PEMALE
&’ﬁﬁﬁﬁ;12ﬂo¢ﬁw%£ﬁxﬁ$ﬁﬁﬁﬁmpﬁP’T*ﬁ%ﬁg R G S
PR 1S S RARE Sob i ey AR BT 2R

i

\_«\05&

I F11E
(-)¥F1E-THETR DA KKERMHEE T HHFHE T DL E ~

1. P eng @n A A

AEF Az "HETE UDL E A | 2 2 & P endit gt UDL AR VA K KE 2 &#
—E’i’?{?}éﬁv PR IR LB Y M kB A A H 2 B A UDL F € RARE KEEL I
R OHIEA IR R p IR ﬁ‘f‘fﬂ?ﬁ%ﬁ”"fiﬁai A Y NG ReA G2 B k(1)
Bw,g“ B SERT A AEA v 3 CEE SEG B RE S d AE B A e 4 Ta’rs% fe >
TS Y AR R o e G ﬂ?ﬂﬁmﬁi’ﬁ%%é@%ﬁyﬁ“fﬁ”ﬂﬁ;ﬁ)%
woak FEFVERY DFT PR 2R CRFE R EYFTE GG H I TF
TREEHPEFAS ke %\Bﬁ%v(ﬂf P é‘u%‘i”ﬁiﬁ‘%ﬁ’é’{5‘3?571%!‘@” » 5
ﬁ’%%{m?‘fxﬁl?“-’g{m,_‘&J ‘ﬁrlﬁﬁé‘_g?—%m}f&*‘ » TF E | BT w4 l‘lﬁg{“‘?“-}*{ﬁv
FReo 2RR* #7237 <« (CAST) p# 2 UDL saprh i > 7 e esbh @ KRR
# UDL Guidelines1.0 5 # &7 t KM L DR ERFE L EF T - 277 RF] K F

9



'%ﬁﬁﬁﬁﬁ@ﬁ’bwU
2 UDL Guidelines1.0 3 %P8 % #1133 &
> e = _fil'l‘iifg (4 1)

Ll A T
e i
B | BB % "HE T UDLE ~ | fec& UDL
> s
(D 1.1 opti LA R R B2 BATE FOR ﬁ*
s AR 12 ptions that customize the di *
e .2 options t . e display of i : rFEF i P
) L | B e |3 FEITEE GATNT:
ide alternati - informatio S o
2 - ives for ; 1ation FrE 4T )
5 —:g(@) 2.1 options that define v visual information ® KN F -m . BVRi, 2 Tpaagy o
- #e % | 2.2 options that clarify SOCabulary and symbol ¥ ﬁ%v FERG T ,u%‘ o AR
1{: w5 | 2.3 options for decodin ytmax and structure ° FERTyy e AR ORE R
% s g | 24 options that pro g text or mathematical notati b i il rfa@r (4ot
2.5 optio promote cross-linguisti ation HatBEY N3 en TR/ G(4e T TR TR B T
J A stic understanding SNESE )
wie 3.2 Opt}ons that provide or acti pts non-linguistically TR B P TR
o < 2 options that highlight criti ivate background knowledge
2 i 5 3relanonships ical features, big ideas andg ° T
.3 options . ’ g 04
34013 ions that guide information ; B gl A g ehd T R pa A
@ 4'1 Pt}Ons that support memory P;OCCSsmg a6 st ) pn T dea ) % ‘EB’—J (1 &
.1 options in tl and transfe ° o eak ) 2 T gldeds
g ’f £ | 4.2 options in tgz 2::; of physical resp()nser BcfRpmA o S Azt
& i % | 4.3 options for accesSinfg(z(f)glavlgation ° WEE T S A H @ sy R K8
. .. N )
i s and assistive technologies @) PP AR (7R T (TS
° B (RFLp S
Pkﬁl%ﬁ 42 A E il
(E B I3 g B TR SR B YR L
EEYHE ( ”'H’F:W%""é “ AT R LEPER
(B) (5) (4t 4 . Foosif) A
3 e | 51 optionsi e =--= p L B ) GEE R
7 2 & 52 OP?O@ in the media for communicati ® F ; = FRLRR A ( W R U
S| eSS ptions in the tools for composi ication o i S S EEE TSR D
R .3 options in the scaffold position and problem solvi AN b Ay g
ES olds for practic m solving b e E VQ)J_J r W E Y S
e and performance B r gy E L f i 43,3714}‘? e
; o wmuiich g SR L
< i A S b
xt a2 L =X ERl op o
° ﬁ;ltf’—;—r/{;i I—E}m*’"ﬁJE;};?ﬂJa{éL(le-&r:;fE.Fg
(6) 6.1 option: ° FERHEE THT R
) : s that gui . T LG [ J"—‘*_@
HiFr 6.2 options that Sglllllde effective goal-setting fl 4 ‘: ERTATE 3 = ; dnﬁ B A E AR
i 5y | 63 options pport planning and iR g AR EE LD
7tk ptions that f: g and strate, ° ap e
acilitate managing i gy development X Tp A FEE
v 64resources ging information and Iy Ay E ks (i [EP
4 options that ERCACE & 7 E 4w
at enhance capacity for monitor ° E§¥Eﬁ$;@igﬂrr9ﬁ&*ﬁm St
Ing progress FEEY AR BRI N
B =7 ¥ ’ = 1 2a s
4},()72‘1 ;é options that increase individ ® LE R4 f, % . 4 TF ek
o 2 opti ividual choi 4 2RV FAR K A RHK
A= By 7.3 Opt}ons that enhance l‘elevancz choice and autonomy [ A4 THFN FY ;}% L LATRKRE R LR
i .3 options that reduc . value, and authentici EENTEITEE WM R S P ST Lig 4
m e threats and di : enticit EEHEDE X P 1S 48
B AR and distractio; y ° £ B A - if
(C) ns PY :mr‘g—%/éff“ v o2 5[;f’v§g/]l}g]i§i%,;“ﬁ,ﬁvi§}
. 4 = 5 wL L s .
5 #,{(8) zé options heighten salience of ° ; U IRB 0 R o f"’”fﬁ HRK
g ) . o — v Si SVAR
P |as |t o e e
. S . 7\.41"
) A0 | 53 options tha foster collaboration i 22(1 support . BN L
% b at increase mastery-ori mmunication ° R ES S Se R é w (BE8) 2F
Yy oriented feedback I“i—%ﬁ%{& ; B
., i SRS SR
lfi‘i IR I A ]E‘q\ﬁ%m iz 2
(9) | 91 option: d ﬁwé; il ii‘p&,ﬁ”@ﬂyl) SEENEC £
. o . N % N
B 9.2 Option: Eﬁ:t sg;l I?fe personal goal-setting and *  E¥EY ? ﬁi : : TR E LT L MP AR
Ly | 93 options th affold coping skills and expectations P4 PATEHRE EEYE T E“m?(? ¥ 4
i at develop self-assess strategies ° i T aRELp A
ment and reflection Hi4e Tgme g | Ed o 1)k
e A FE ke w2t R e
‘ .  oihasend o g
2.3 2 Rt TEY R £
F%%EF\ 4 %’ujfu%f‘?;nv;ﬂ;_JgaE?i#;:%gfé@ig (¢35 93
j\&-g”i'u B %r% - RA-B AR 2/ HITR) FREFVRE
5 .4
1A

;’:P\ V. A,\‘%fr N~ )%Jc‘:}”ﬁ“ ;-J- ok i S
° j E] %?%¥51 r i N 3
¥ ! ,L‘—'—L%\ E%gtﬁ—}\‘ fe 14 ‘%,{ E F\

E

it 2o

EH R

22+ TH 4
BE L UDL ¥ ~ |

-~

2,

’?ﬁ‘ll

— ﬁ /. >
RERE PR RSB &

,' & 4
FAL P SadkATPN B P 4 L
i{;ZO@ﬁ§¢ﬁ%:ﬁ§

A
sa}_”":

EWEEP 3

2 F HRE RAE
KB HA il e

—

1-1 §8 it
1-2 F.'A?‘ak Edison
1-3 e chg mpge ¥ 8

10




2-1 -kinE g an
s - 22 kA BT AL
(=) TRATH 23 Tind TR RIE
24 g T
31 F BEE R LS T in
(—E ) B Eiﬁl:’?lﬁﬁﬂ*’ ;.‘,, 32 FEEE T X BT
B R imenbl (33 Tit R M s
34 P i
4-1 Hme T reakik
42 Feehg m
(w) #¥ 2t 43 Fpechy m
4-4 FE T TRE T b
4-5 sEEe Tk

5.1 %7is
=N o 52 ‘mE
(1) BB 53 PR Feod i 5
54 % TE 2
MR UDLE =, p g T S AN ERLERR G RGP 6 DA el s
Baip (Fgdk) SR~ FEE/Y FRY - Edison T OHERY &ied o~ T
BR a0 R YA (AP HE) R REHHA G AR FEBRT 0 LR E S RE A
iR FEE BPEE AT ANG A A ERY SRR AR FEWAIUFL B L
AR REEIILAEN F K o F BAMARKE 2 VR TS R/l ek lEs o H A
AEPNFRHRERBE O ARFTERHY 2 TARERTRY A BLEA

3. @=L KY
s Al E TR UDL ¥ ~
TLmiMAREz gL (7
WHRMLKE o MY BIFRGRE
?p?;?ﬁ%ﬁi@%o
(=) FREE/FE1 5
HHRAFT P UG TR OE N R R YA B AT
1.p % "HETHUDLE ~ | ket E—&yp UDL2 = 5 Rp (@ %~ &~
$ At~ 5 A%er) 2 CAST #7% & 2 UDL Guidelines1.0 % & & - »7 & yctt § 4=
PRV EREL G ORI A UL AP S - AR R G A2 R -
2p % " ETHUDLE ~ | S Splss — R FEAAES Py i HE T iph 2
RIS i X OBAPRIFMER S N e F- 2 EHMER 0 £ 208 FH- T
— A BBESL20A c ARIHE GRL AL F IR ERET SRR St LR gy e
3% THETHRIRKELABAADEL - 282 (R2FRL A FRL VA
ARECR2IRD) G FA TRE P T T ERRY ER e T ERE % e
FRREFA DL WIFL AT SRS ALE TR 2 R - o
4P HPHAE—5 0 AT RKFE ST FIE QYRR DT M AT LB ERTRE
FAZRFRP AR R TETR - B2 hp i p 7o Fo AR ()T REE
FEERFE? hERfEIFEDIEALLPR? 0 (2) Tiehyie? » BH T H
Be? 0 (3)TizhaAe? B PAR S FRICEIE D o RPN FRHET I BRK
BRI (1) Tinses #4 a4kt UDL RF 8 3 % 24c% > G5 3 5 g P
B2 ()T Ep B2 v RSk P ? > (3) T FA SR TIES S
AKRFY pAREDFPRHFRDRTFE?
SHE RAHRKFERL2LAPM A S —Fe & UDL 2 2 5 R A3 7 A0 THE TR E
PAEBEAEN B ARG KRN BT AN/ E AL Y o F A CRRI R kT
REELEAKE AR A REFISHEE - A R e FEAS (TR
i B T - B TR ) PR AR o

i?fﬁliﬁﬁ,ipiuii&ﬁ%ﬁgﬁ;&%%ﬁip
24 AADBA)REFLH- B 0 FE2HN £ 8 Fgkeh
£

BIGEARY WG T A B ow R R R AL B D RAEK

4
4

11



CERA
(=) E-FRAH
1.9 %% % s\' u:m.%EFF_——i\/EH’“ B AR Rt e FReEEdes 284 A widp
el o AR L R F R G R R B H TS R RS S AR A Bk AR A
FEAEEM AR LD ip;&‘?ﬁi%’i 7 T4 5 F 12 ) (homogeneity of slopes) & .
WGERG TR A R B A T e d T LT e B A:{waﬁ ABTeip Bt e TR R BT 0 3
-?]"Tjﬂﬁ&ggﬁy’ FIp P A B s R R RTE T2 R AT S Do
2HRBEFTHRAIT— AT EHE S B R TR F T 58k 47 o
(=) FF#AH
TR PR ATE T o PR F ST RESEI I F O P DR WS EF
F L EBEFRN FREFEEDATEEFY

L~ RB%a3itwm

—~p;%%

ﬁﬂﬁ&ﬂ%ﬂiﬁﬁﬁﬁfﬂabﬁ%
23RS e g i a5 eFkeyg 2 tru ERRcg= 2 AP L A -~ e s RS 3
e R IR R AR A E RIS BT g E R L s F e o R R F SR e (SR
feo R G 2w (SR B W R IR o
Lﬁﬂ@ﬁ@wzw@—TM%@éﬁﬁ’fﬂ w s RS F T n 1453 4 (EEE

3.23) > %;;;?i%-; 1515 7 (84 426) EAFRIER V2R BB TR ST F2 am il
B B 2 ﬂ%émpﬁiﬂoﬂ6%3w@%ﬁf F2 hispls g g p s 8
P 7B SRS EFNTRI Y BRI SFAE I Ho s § 3 Ed SRR
MR (F 3 2 A RRELCRD) e iR ERET > IR O KRR FL Y
?*ﬁ’aﬁiﬁﬁoﬁ%%w%%@ag’ﬁﬂgﬁia%ﬁﬁM%w@w“ﬁﬁlh
M%ﬁﬂ(%ﬁi&%%%ﬂ’ﬁﬁ%%%ﬁiﬁ%9%4:FC%@%%EM#U LAFRIE K
P2 RBEAFREET O FAATRRNTTR ORRL LR ENIEFE (p=000) BT
BEFR- PRANITE > B AR LY O FEFRE SN TR RRE B
EPRpi EHEAREREER T A RY R R

Zﬁﬁﬁﬁ@&awm—fﬁﬁﬁ Mo FREATRIE THL 1200 & (BE L
3.78) 1R T3 h 1413 A (B X 331) 4P TR Z FREHAILEEHT T2 ol
BIAEE2Z LR ERFTHFY (p=05)cd 23 chfidp @ B 5 11 =52 SR 24533
AR T F 4B PSR RER A KR o % A 0 12 UDL IE A #03k 3t ehit fe
Fid g 2848y 2o fifcfﬁr%/ﬁlﬁﬁfﬁﬁ*m T o RREES AR APPSR ERT
2512160 F) (BB X 26297 ) » (SR“TE BFEFT55 664.00 ) (& % 229.56 f/) A
BlERF2ZRBEAFEER T FL AR BRI E TR ORFFL £ 3 E A FE(p=000)"
BT aimlh- PREATE > F2 ARPREYTEILY T EERE

3@%??%63?1”@—%ﬂ%§¢*?’u6E§4mw@¢&mf%&wﬁﬁf%
REAVESHET  FHRESEH e 0F3 GRRAELAERTHFL e F 3 29 RK
%“wm@ﬁfﬁ@fiﬂ' Rpper R RmER A S 0 5 e g _wfﬁxﬁmm¢mm@m
£u) (p=000)> R o g3 2 RALERP MRS FLF 2 2 o @ LB R

(Z) AERRFTHLATES

1. B2 R AANATHEATLE 2581507 e F2 AR KT SRETHE DR
BRAGSENF A ERod 257 AT AR FOFY LT AR EY
2E T22kR & TMAaRpd B¢l TERET AL | T 20 R¥
AER 2R AFHREESDLE DG 0 2UF N RRF D E AR Dl

12



B #P Ew Wﬁf?{? %TF” Nz AHTF e ek - Edison g8 coficiig it oz T
‘?r%;i&%-g ;IEE‘ B :%E‘Ir', F = IE‘ { Tl-\jé _%'Eﬁ— :l’( m\:l\.‘.}l\':' °
3:igpdle (n=15) Bkl (n=15) F2F SRpEA BT RKBR- T2
e il P %

sopl EOGRIEE fSURl ERIEE Rl wORIPE 1SR SRl

bk 2 B FE R FHE O BRG) $H 0 B
1 7 1290 7 900 15 1380 13 780

2 15 1518 17 780 12 1380 15 840

3 13 1845 12 720 11 1260 10 660

4 6 1800 8 1500 15 1320 14 300

5 13 1500 12 1020 18 600 20 300

6 15 1350 16 600 12 1320 9 660

7 14 1176 14 600 7 600 15 840

8 17 900 £t W 8 1440 14 900

9 13 2100 £t W 9 1380 11 1020

10 18 1800 18 1500 13 1380 16 600

11 18 1200 17 1080 7 1380 9 900

12 18 1200 20 720 15 1200 17 540

13 16 1500 18 720 14 1200 19 720

14 17 1320 18 1080 13 1200 15 300

15 18 1260 20 720 11 1200 15 600

LA e ndheg s B EREA BTG

RIS T o R L2 RS- T4

e D o n
9 EXT 13l # ip) ] = B El R
M SD M SD M SD M SD F
EEE 1453 378 1413 331 1.99 12.00 323 1413 331 276" 123
RS PIHBEE (F) 145060 31896 91846 30534  693** 121600 26297 66400 22956  7.43** 4.11%
L0 okp<05, ¥p<0l ; Ffdp A g f WSl i PG TR G £ Rl RS ARl L8
25 AR BRREFAHTI A HREPFORIADARE - TR
- EEJ A AR WA EESN:
e w (%) G | 1o | (%)
Ok oS ALK k) 0 s g SRR 86.67 13.34 -
g [ 2 PRI R R L EECEEAVE RS 100.00
L[S R RECR PAT il R i R R R - RS AR 93.33 6.67
P a3 %58 a5 F LB mP CE P R 86.67 1334
(R LTS ;%ﬁiu“é Gt R G Y 30 T L TS vV 86.67 13.34
L AE ek Ry e lE g 93.33 6.67
g |2 AW e R AR i IR HERS i e I 2 93.33 6.67
gy |0 AW SR e RIS S RGHPRBEY RIT RS 100.00
S [4 Fa AR R R RS e 7333 2667
K 5 2ns ’HHU“/ TREFVAEA UL 28 e b 80.00 20.00
F 6. A ORIt R, L Lpe b e e 80.00 20.00
|1 A SHESEREE S U O e 3 80.00 20.00
do [ 8 Av e d fAF TR @B A U enp 3 80.00 20.00
o |9 #iR 5 Edison JFRFVISHERR (EE 4 L /—? £ e 3 100.00
. 10. #3n - WRRFHEA 1 WRRIE AR A L i FRB R G 100.00
S TR PSRBT EBHE AR 80.00 20.00
712 A ST A L g o B2 e o b” N LR 9333 6.67
13. N.ay%ﬁﬂ’ﬁ‘ﬁr“‘ AREREP G v‘*a‘%h 9333 6.67

2. BA B HEE M -% 6415 =7
P S FRRE -

I e e

FHKE B BRT TR

H2 Bk

26 AETAHRKEE I RPN G LA LR
= LLRE
L E R B e ? -1 2HE L ¢ w 5 2F F B A bl
B Bofobd FEren [ B A G L | TR G B S PR S “/J SN
HRY riﬁ?HW#WEﬂ&Wiﬁ%% ELR 0 %0 e VR ORI A YD« S

FAE LRI FReh A

NEE S iéﬁﬁlﬁgﬂzﬂ thjﬂ{Tfﬁ[Fﬁ’@J IJ,

F#H I—a' E"\/‘EJ;\J’HEI&T gﬁ'fﬁ L

e P T T PR PR
AR R R B T TR TR TRERY JAE e
PhpEaE A

13 gkd Fen ) EA § 5083w TG\ 2330828y TEReETR, 2 (¢
Mg S P R RETIOMG 0 £ 2FAER TRREE, 2 TR R T RREY  MAY

13




2iCERHALY 0 RE T HA? | BLOng Y - Ko ARTUFRST IS

S TR ) WROTRAR 2955 5 (AR
FI&EH ;;\I:[J*#{E\d W%EJEAJES’ jj%?}’l&?ﬂ?ﬁﬁ | [g&lé g 45{[ [[[FE&EFIJ T%ﬁﬁﬁ ' # J
! SRl W?? e S SR

r%*WJjbﬁﬁJﬁw”ﬁJﬁﬁ’ﬁ*ﬁm%ﬁﬂWT°J

Bapaaey B L AR S E Rt 1508494 13ewg TG |0 0F 2 s = slecigdik
&g ? P25 g TR 4 Eh‘;nﬁﬂL[lﬂ?}Uﬂ*F
ERIpORE  g HW{U NPW TARFEE - PULR RIS )
rﬂﬁ“W@W%WWW

3EFFHAEE LI — L TR LA TR RERIFHEFNRE DL L v e L FF2
17 AE R KK P HL LA

%E p TARE
mins § 2 hdet UDL 1% L1 RS Fir bt 2 W8 2 e A RB L TR RIS IFEJriFF?Y?I*I&E“EJ%’F J\ J’V' fl;
9 a@ faedh okt oo o | IRT i“i‘lﬁ *Er ERHESARE AT M S |£'f;*‘€“@|”ﬂ|?ﬁ§9¢$ HIEJB%TEIF}JH JaEp !
BRI Nk e EJ%[EI C RIETRIAYRL » ,ﬁuﬁ’k FROR MLy B ks ,&?rﬁﬁq?i J\Fu fﬁL‘ g

1-2 “‘Eﬁﬁ%ﬁéﬁ‘f TR TR R L m"%ﬁ“ﬁwﬂﬁﬁ TS RmEEA A r?*'r“&%p?aguﬁé,t
"R rd”?f iREEs s IR ETI R B A S A AU X S 1[?1 Fli “ ] j T ERT B R
R Wf*z‘ﬂé"ﬁf Hl ‘*Jh‘iﬂzgﬁ ZPOFSIE T H Elj [l ]’f”'* L’igﬂﬂ[‘ IW}}%
SRS W] S miEW?r%aW*ﬁF‘Wﬂﬁ’*WNﬂﬁ R

i
R g Ao AR | 21 S ARERE S Rl LLRT CARR SR S (]
E RN ﬁnpi[ IHTERS PO WAL (SIS > T A %‘Fb*mﬁ’%” RW?[EJ%*%’FF L
: %’{ >?Jwﬁ”ﬁ[n f/Jﬁ *sraﬁgn

e [ ﬁ}l”&f HAfYEY i i ilﬁ flit
Eu[[[j{ bf[r‘ T‘ifﬁlu[@’—”ﬂf\:ﬂ} (g vp ﬁf“?‘%’? [JE“'**H' it pUFs Rt "7“’*{?&'%& EpU
RPN RG> L RS LR
PSR SR S A Aot s S Mt i
Ao Rl g s 2t TSRIG | EY ARSI & ORI R
AT R Sl <R Home s T
rhal SRICHRRR A O SR TA RS a2
Syt 5% - ?mt,awEn%ﬁféﬁ%HW%wﬂl@A’ﬂmw&%ﬂ """" WW %“é
£ fMJ@wﬁw% FIETIASHSPTFELSE  SE VFQW“HﬁAﬂéﬁfmfFW“
I F IR %ﬁ;%¢H AR S E0 - 3 R © 4 A A

3 FARNTRE AR 5 A a%ﬁ?ﬁwwﬁ%ai$ﬁmﬁﬁ*?"ﬂﬁ*ﬁwmﬁﬁﬁ%%”‘%iﬁdﬁ“*"?ﬁ%
AR R R Bl it £ P Wﬁ%w'%@ﬁﬁﬁﬂ S
% ¥ F}:\ ? 7II Iﬂﬂ: f" = ﬂ’f‘ﬁﬁﬁﬂ: Fl_‘lil s ME FJ 'jjjy‘/‘ﬁﬁﬂ:}["’ qu"j*é{ uf“ﬁ 1“ J;_[%‘LH’ é'&4|ﬁ,’4¥ﬂ‘43‘ Y‘*IIFJ

%@ ]b pr B[ ZFEFEE ,lE.i REELN| }/ﬁ ;‘w; fTFUEaS«'HHi ,ig é{”ﬁ;,iifémgu%ﬁtj HIf

Dl ﬁ%##ﬁﬁ%ﬁutaiiJ%“WJ**N+*%F?ﬁ T df*w@W%HWHP%$J

J

W]
il

-
™

Z ~HwmBE R

14ﬁp%ﬁﬂﬁ@mﬂy%ﬁﬂﬁ$ﬁﬂﬂ4§R—@ﬁﬂ£%%§”f“ﬁﬁﬁ&?ﬁﬁ
oA EEY THE TR Em@n&ﬁ*“mw%’ﬁﬁsf§4iw(4 #E)-
'ﬁﬁﬁzﬁi\miﬁlgWﬁ?\EmwnﬁW%M%ﬁ%éﬁ’ éﬁ-r?dﬁﬁﬁ”‘ﬁvboa

%)ii%ﬁﬁ&P%’iéF?%ﬁ§U?$T$ﬁ°ﬁglﬁ%mﬁﬁﬁ%m€’$%@
B Bt SRS AT RRET LR OL By E R EEFR 2 A RS HKS
BofReEFAHPEITRI ~enfgan 4 AR KT T3 ¥ hied ’wﬁm§“%ﬁk
PR ORI RATE BRI F AL o AR F B A dlE R AR R e A hle gt b
R By B PG RAPRERPREF KA EF S - BT R - PRI AR
PR BF T N ETRERE Ao REL c BT AT AE- HRFE LT T
;5ma£@@m$%&@%gﬂ’f&£; B R R 2 RS FARKE I o @t
dAt R v A RY S TR TR o

2uﬁgmgm¢ﬁ¢%@7’?% e B2 BRELANEY 0 E FEF R LB BT
Pp ek 2l rg THETRUDLE & | hE § 0 A & T FEPNGEA D BAATI
ABRM S LF PRGN Ty @%ﬂi%€$%@HM%?ﬁw44%?m£:w§?a?’%
THHETR  HAY T A AN L ERB R X BB A ik R2dE 2%

14



e UDL = % RR) e e 453 o A&~ SRR R TREY T

?ﬁﬁﬁ%ﬂm R FR 7%%%&m@m,&j%@§4mw%*iww B/
:a
R
k_

~

¢ 3% Edison % e R Y ~TRFITEZTF 0 A LEPRA K
ia?‘ﬁ*%‘f*?”ﬁ‘ﬁﬁxi'”‘*'ﬁﬁiﬂ‘%‘—”a’iﬁ %*ifﬁa‘%&:‘%a?? @EM?&%W
T SFE R RFE DT R RATRE N E TR T B ﬁLj‘Fi”ﬂ—ﬂ’&‘m ]
?VMEE”JNp';*“?%LQ%imwi’ﬂﬁipiﬁﬁﬁﬁMEﬁﬁﬁﬁiﬁﬁﬁ
TEREFHALERRAF -G RDREI S RLAABLIE G- BT (AP Y RApRZ=
';)/—' "W\JI‘%?* o ﬂ\??{ﬁ“‘?l*#ﬁ"“%‘f”*xf RRHPFFZEY o RSP
F 3 #00 UDL 3B 3 ch- R (Blde 0 5k 3> 2003 5 B RF > 20055 4 = 2 > 2007
¥ ’2008)’ a5 - R R g R EAR S AL e (R0 UL &
PREd & - B f AMEUAATR Y - £ k@ ¥ o 0 AF L SR RN £
Bt ITREL AP THETE E’lﬁﬂ‘:(%%‘fmlﬂf’ﬁxﬁfﬁﬁfi&?i VFET Gk eh
UDL & % Az €T 2 A8 ~ohl faelie s R340 ~ TR BREF (TH7% « {#Hav
Fed o BE DL g ¥ 42> R EHFA LA v B lF”x"-Jr%‘f” PEEEL T (Jae1d =
F2 24580 LI P R T b5 #Hﬁmwﬁk%é% - za) e thRdF (2008) i3k
PR EF AR DL A R d A REN R LEAFRL AR REAP
B FOovE R ’Q“?I??r?éigi#ﬂigt?ﬁf ’*f“*{*?’* P G PG g Y & R
FREF DR K o AL T (2008) S HR 0 2 ik WY LA "&%‘Jﬁ%‘fi# i
s UDL v »a i 3§ F 3o v B 2il 81 12 o chig o

S.pehmmy p g E e DLE ~ 2 4 ?ﬁ%znﬁﬁ’4$;?%%§%wﬁ?
HRRE o TREY ok T LG »%&B;aﬂ,gmgﬂﬁgf{a BEEAR B XTI F AR i* ¥
BN RILR B 7 HOE ST e g - ip”ﬂ’=%1'$“mﬁgﬁﬁﬁﬁﬁiﬁﬁﬁ
FHRBEZEE 4 it #S’;ﬁ'l.f‘:ﬁ’.?iﬁ’»’tdﬁﬁ'i HEY Ak 2 3pi®iza i kP (principle of
parsimony ) (Snell, 2008)§ i ™ » Fi+1 T4 AR E AR f %f@rs EPEF A L )P g’] R
EREFZHFFHFI S TRERE FFRRN 2 FRFEFF AT RIEL N RKE

4, o %k —ﬁ*:}\‘b @mi;}ﬂﬁ%?%‘f“ 1'&1;\13}' Baaz 43 AEDFY r‘&s\';rf-:%‘f 4 }Jﬁ-‘fﬁczk 3
% L .r],wﬂ«z B Bikdighkr oSk X H N FAGFuEAR L RE 2 IR T
PEREANEFEAASEZZ B B LA A TV s ELET YV T2 EREE | D
TP xme gy Wi‘{*u?’* ERFYRLEL o F s PEY R T AF PR D
SN (B 0 2004) 5D TR, e TR A 2 Bendpbl it AT R T
2 T ) h Uk 2 mF\ ForopnEs e VO TR s B B RGR EARY T OGRS
#1 Prod Bl e B Rl E TR, AR AT RTEE ) AL i

CRED T LA e L P Gk R ek BV SRS - Y S AR R
B} EE R ?m%'"ft#ﬁ*"— T_E B “‘L;;ﬂ;qwg‘geh va -ﬁtfﬁﬁgﬁ?ﬁﬁgﬂﬂfiﬁg V- TR -

T~ ViR PrE R F A LR ok B B S8 2 W LR R F AR
® ﬁ’fﬁ—%ﬁa‘fi4§*m§“ LA FRF TR EF I ML DI R elh RSP EREFUEY
WREBNPE TR RS MA SR R P2 RPR ISR Aot BB R B Y R
A2 BB CES ARV UERUE HEHLTHEI Y RED . T g et 2R
W B AR R ?“*fi’i—if e b BEER S EFALEFERMIL -

“—Mé:;\*—
T

¥
Ed
g2
&1
&
B

5 ® e

15



B~ 33 TR

-~ P 2L

RSl (2000) - B EFRRTL BFLFE ¥ F T AN LEFHIL AT G F R A
B &4tes &4/ 7 (NSC88-2614-S-142-003) -

FEP ~EF2E (2000) 0 F R AL ETR L T £ T RERE 2 B AL B Sk HEK
T ET 5 [185173-189 ¢

EOE 4R £39(1999)  Bigge, J.L., & Stump, C.S. m ¥ - #RAKXTHELKE - - 1 BF -

A (2002) R B B RHP) 2 R Y RWE 2 Bl PN o il Lo F
EFFBRE AT L FFF 32 A (T 3150) 0 4713 0 W20 f S B HRKT
P U o

Hik#F (2005) - B]¥ f RS EPIRGHP SRR RELFTG -1 BB HRE
Rt BRPERTFLTRLHY (A00KR) -

BB (2004) HHAKTEN C FEIIEPES (oK) ST

Fode (2003) ¥ EERTNERBK T RE - ZFFIH 21255 1-T-

#oAd (2003)° W8 RPN T2 HFRERHR: - FIKxTAL 7 The

R (1998) < ADHD £+ i ¥ g - 53t 2 w3 e

FR(1994) W | HFF Y RAERIL S BEARKET RS L VR © BAKTFAT#
7 5 1> 225-265 -

TR e A4 (2004) BV BT ALY o 27 B IFE -

PRI LB EATE (2003) ¢ PR G RH B F 2 T F Ve LA FoRE 2 AT
oo KT EH 5 35(2) 141-166 -

AL Q00 - R FHHRESF FL L LB IRE | FAE AT R
ZREFFESEHFEFET LG (KTR) .

MR A (2007) Lo /Bagsd ZH&K# o o 1w o

FARRK(2003) c FFLE A HRKEHEFELRE V%2 - F2 g1 $#H-KT
et (R AR) -

CE R By Ly (A DR

g (2008) 7 T2l opiEy £ TEIERE ) HREKTHREZ F| FLHEFY2
FHRTG - B2 oA 8 BRRT ALk (Ao

MR (2000) « &7 792 3 B FHER N R TE PR EY #2627 5 « R 2 A %7 2
BERET AL He (RdR)

{52 (2007) 0 273 2EFHPHA ) ELETRRESL bALGFHLEY #0987 R IR
TAET AL HY (AR

B w (2008) 23 2FFHVHA) = ELHYATES PUERFKPRE L EEEY 2 4o
PRAERTET LR (AT

L (2004) 0 #7273 e PHYAAEERSRET ETHICERRKEL 2 RF] o A2
SRR RATRRT A Lm Y (AR

AT (2001) F WA FRE L JARE KL R - H2 FRFPAERTEIRTE 1T
85-106 -

- B I8 L

Apel, K. (2001). Developing evidence-based practices and research collaborations in school settings.
Language, Speech, and Hearing Service in School, 32(3), 196-197.

Babbit, B.C., & Miller, S.P. (1993). Using hypermedia to improve the mathematics problem-solving skills
for students with learning disabilities. Journal of Learning Disabilities, 29(4), 391-402.

Barkley, R.A. (1998). Attention-Deficit Hyperactivity: A handbook for diagnosis and treatment (2™ ed.).
16



New York: Guilford.

Bargerhuff, M.E., & Wheatly, M. (2004). Teaching with CLASS: Creating laboratory access for science
students with disabilities. Teacher Education and Special Education, 27(3), 137-140.

Bayrak, B. Kanli, U., & Ingec, S.K. (2007). To compare the effects of computer based learning and the
laboratory based learning on students' achievement regarding electric circuits. Turkish Online
Journal of Educational Technology, 6(1), 1-9.

Bender, W.N. (2002). Differentiating instruction for students with learning disabilities: Best teaching
practices for general and special educators. Thousand Oaks, CA: Corwin Press.

Cawley, J.F, Foley, T.E., & Miller, J. (2003). Science and students with mild disabilities: Principles of
universal design. Intervention in School and Clinic, 38(3), 160-171.

CAST, (2001). Universal Design for learning. http://www.cast.org.

Cawley, J.E, Hayden, S., Cade, E., & Bajer-Kroczynski, S. (2002). Including students with disabilities
into the general education science classroom. Exceptional Children, 68(4), 423-435.

Ernsbarger, S.C. (2002).Simple, affordable, and effective strategies for prompting reading behavior.
Reading and Writing Quarterly: Overcoming Learning Difficulties, 18, 279-284.

Gerber, M.M., Semmel, D.S., & Semmel, M.L. (1994).Computer-based dynamic assessment of multidigit
multiplication. Exceptional Children, 61(2), 114-125.

Hardman, M.L., Drew, C.J., & Egan, M.W. (2005). Human exceptionality: School, community, and
family(8th ed.). Boston, MA: Pearson.

Horner, R.H., Carr, E.G, Halle, J., McGee, G, Odom, S., & Wolery, M. (2005). The use of single-subject
research to identify evidence-based practice in special education. Council for Exceptional
Children, 71, 165-179.

Kamhi, A.G, & Catts, H.W. (2002). The language basis of reading: Implications for classification and
treatment of children with reading disabilities. In K.G. Bulter and E.R. Silliman (Eds.), Speaking,
reading, and writing in children with language learning disabilities: New paradigms in research
and practice (pp. 45-72). Mahwah, NJ: Lawrence Erlbaum.

Larkin, M.J., & Ellis, E.S. (1998). Adolescent with learning disabilities. In B.Y.L. Wong (Eds.), Learning
about learning disabilities (2" ed.). (pp-557-584). New York: Academic Press.

Learner, J.W. (2003). Learning disabilities: Theories, diagnosis, and teaching strategies (9" ed.). Boston,
MA: Houghton Mifflin.

Lovett, M.W., Lacerenza, L., Borden, S.L., Frijters, T.C., Steinbach, K.A., & Depalma, M. (2000).
Components of effective remediation for developmental reading disabilities combining phonological
and strategy-based instruction to improve outcomes. Journal of Educational Psychology, 92(2),
263-283.

McNeil, N.M., & Alibali, M.W. (2000). Learning mathematics from procedural instruction: Externally
imposed goals influence what is learned. Journal of Education Psychology, 92(4), 734-744.

Meese, R.L. (2001). Teaching learners with mild disabilities: Integrating research and practice (2™ ed.).
Belmont, CA: Wadsworth/Thomson Learning.

Melber, L.M., & Brown, K.D. (2008). “Not like a regular science class”: Informal science education for
students with disabilities. The Clearing House, 82(1), 35-39.

Melnick, D.H. (1992). Adjustment to transitions in early adolescence (Junior high school). Long Island
University, the Brooklyn Center. Degree: Ph,D.

Mercer, C.D., & Mercer, A.R. (2003). Teaching students with learning problems (7th ed.). Upper Saddle
River, NJ: Merrill.

Miller, S.P., & Mercer, C.D. (1993). Using date to learn about concrete-semiconcrete-abstract instruction
for students with math disabilities. Learning Disabilities Research & Practice, 8(2), 230-237.

Moore-Brown, B., Huerta, M., Uranga-Hernandez, Y., & Pena, E.D. (2006). Using dynamic assessment to
evaluate children with suspected learning disabilities. Intervention in School and Clinic, 41(4),
209-217.

Plowers, C.P., Hancock, D.R., & Toyner, R.E. (2000). Effects of instructional strategies and conceptual
levels on students’ motivation and achievement in a technology course. Journal of Research and
Development in Education, 33(3), 187-194.

Smith, T.J., Dittmer, K.I., & Skinner, C.H. (2002). Enhancing science performance in students with

17



learning disabilities using cover, copy, and compare: A student shows the way. Psychology in the
Schools, 39(4), 417-426.

Snell, M. (2008). Systematic instruction for students with severe disabilities. Boston, MA: Houghton
Mifflin.

18



RAL gt pmd g SR T4

p#:2011/10/28

B €At

PR 20 YRS HRARAC B R L E P Mg F Y ok 2
FE R FF A

FRAFEAD TR

P F %5l 99-2511-S-018-025- BFARE: §A%FENPERY

RFTHE S g T




PeEREHFF LTS REL

PTEIFA I HKRFAE

3 S5 0 99-2511-S-018-025-

?%%ﬁ=i*&ﬁ?ﬁ?%ﬁﬂ@%ﬂ%é%&i%ﬁﬁ%ﬁ@$%§ggyﬁ%iﬁ;“ur@
BRg, xFites bl

£ i B (F o
ST P et 3 &
I RFe LS s FFRE | g TR
fe (L (E(ZRES | R E T 2
pegd) | 2998 #oeowF
)
B T2 0 2 100%
o e [PAEEE AR |0 1 100% -8
¥m ¥ FE
i g2 0 1 100%
L% 0 0 100%
Uiy ok 0
51l Ol 0 0 100% .
g 0 0 100%
s e 0 0 100% s
P I
#1 4 0 0 100% + A
B 0 1 100%
TR RN R 0 0 100% L
(+RM#) ELsmgh |0 0 100%
LiEpm 0 0 100%
B 0 0 100%
N B gk |0 0 100% %
Fm N FIE
i g 0 0 100%
%3 0 0 100% 3 /4
o4 v ;.g-ﬂ it 5 0 0 100% "
S B K 0 0 100%
AW {,}
" i 0 0 100% &
HoAS I
#71 & 0 0 100% + 2
B 0 0 100%
T RN 0 0 100% L
(vR#) ELupmih |0 0 100%
Lz 0 0 100%




H 2%
(mizrmgididz &
5 hoyE B s d S
WEE L L REE
Ty A ERERE
MR SR R ES
B2 E M ¥
FE MY F AR

}ljo)

ot

K A s = (UDL) 52
Mo B /EH TEBRHEY ARG EAKT
¥ 4 o

e
PES
= Ip

7
#53

ERCIR: ”Lﬁi?}’@“ﬁ%“f%ﬁ P
| PRAR R LR

ARSI E -

e x
12}

G
7 A

I

% 5

BB

freks

—

# P &

1E(F e ER)

i/ e

3

= e B2 % 4+ 2\
TR R kAL E

12

21

Fi

B yps 0 RE

o AF o~ ek

3
1
4e
§ g/ iEp
%
p

PrEe SRR 2 28 (BR) Ak

[en i fen i e B LNV L= Lol e




AR ERFAIFH S 58H2 74

anzmzﬁ@?%w SALR S ESTY PRGN S R FIRS Y
B (B 5T L2 & HE PR E-HFE2Z T ) LF 4§
R g LEDE: 3 SN S R T 4%%%§ﬂ“?%¥ﬁ$’ﬁ*ﬁ$¢w°
1AL P32 R:HAAPER - EXFFH P HRERT- FETR

[Ji£ =P %
WA p i GRap > 2100 3 5°0)
IR % % 0z
BEESE AN
| NS
P
I B2 add i f kP A IR RE R IR FRE 0 2 XK
ﬁaégﬁgiw\a%ﬁy%ﬁ\W$ﬁ/amﬁ?~f@$mﬁ?%é@‘?&awmﬁ‘

KA S A AR R AR KA BRI LR A R REFIATRKEER 0 T

&ﬁ,g%{%Wmééﬁﬁﬂﬁsﬁﬁaa,@m@ﬁﬁ@p*ﬂmiﬁﬁo
2. RFRFEGRIBRAERI - CFHRFE G AL HE TR 2R AR

NERZERAPIORER R EZEN L E2WFATHEH T REFTET SR Fl E R fF A

FLHAA LT L DY Y Ry ek

2. F g A % R A S Y R IR
Hme e gd ag iz~ BER? &

B e & LY ¢ He

Pk e # a7 He

#w (12100 % 5 °2)

j%zr;:ip;:guacufﬁabﬁﬂeﬁ;f@;qv%’f%ﬁﬂﬁg:iziﬁ“ 1279 g e Lx Figi7v g
2ok § oL - “ﬂgwawhﬂﬁgﬁﬁrw%%’%Qﬁ%$%§F§$%ﬁﬁﬁ%

A F TRy gy 2§ TERKT F4 .

3p¢&§ﬁ*ﬁ‘ﬁ%£ﬂ‘4€%$‘*ﬁ’?%P%*%L§F§@“”

ERNQ =S TN L I S N f%’ ‘?'ﬁfggi\;i@*ﬁ’%}%i?ﬁ‘ﬁ>(”
500 )
AP BEF T L F R
Lo %2 REHSS R 2RV § APERE L FY 0
2. FHFENE - BRY AL 20 CRF S hp KPR RS $i
3. HF A EF RS TR LI REF Y 22 R RF AL
4. zFH-FUREY P APEEE AW R RREFY




