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Arduino Development and Application of Interactive
Game Devices for Children with Disabilities

Wei-Zen Chen !, Yen-I Liu 2, Chien-Yu Lin 3
! Doctoral student, Department of Special Education, National University of Tainan
2 Master, Department of Special Education, National University of Tainan

3 Professor, Department of Special Education, National University of Tainan

Abstract

There are many challenges in the performance of physical movements for children with physical
and mental disabilities. To improve their performance with these obstacles, adults often require
children with physical and mental disabilities to practice a lot of repetitive movements. But ignoring
the lack of motivation in these training, through observation, it proved that the results were not
satisfactory. So the researchers wanted to resolve the problem.

Technology is becoming better in time. Whether in rehabilitation or special education, people
made good use of technology gradually adding assistive technological devices. The researchers
utilized Arduino to connect different sensors and electronic components to create and design many
interactive game devices for children with disabilities. The arduino component cost is inexpensive
and easy to modify. Modifications and changes could be matched perfectly to the needs of each
specific individual case due to its accessibility of the components. Currently, the researchers have
developed three arduino game devices. Two of these devices focused on training the fine motor skill
just like Music Bubble Machine and Jar to Happiness and the other one focused on training their gross
motor skill just like the interactive bicycle for children with cerebral palsy. Through the process of
immediate interactive feedback from the teachers and parents with the qualitative questionnaires,
training motivation has gained positive feedback on three interactive devices.

The researchers still develop arduino devices for children with special needs little by little and
are looking forward to let the normal students participate in programming education to cooperate and
create interesting interactive game devices. As a result, creating an environment where the normal
students and students with disabilities study and play together in harmony called inclusive education
which is not being implemented. For special education teachers, a simple method has been developed
to let them join the researchers to create and modify interactive devices in their special education

classes flexibly.

Keywords: Assistive technology ~ Interactive device ~ Arduino ~ Movement training
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Abstract

This study adopted action research to improve the skills of special education teachers in
utilizing self-made recording devices through designing and modifying the Assistive Technology
Device (ATD). Throughout the study, the researchers proposed strategies to respond from the
teachers’ feedback regarding the problems and obstacles they encountered in teaching children
with disabilities when using the self-made recording devices. The researchers then act to modify
these devices to improve their efficiency.

The results are as follows:

1. The transformation and finalization of the self-made recording devices: The self-made
recording devices developed by the researchers has gone through three stages. The first and
second stages were produced by 3D printing, but encountered problems such as lack of sound
resonance, insufficient battery life, low 3D printing capacity and the cost is high. On the third
stage, it has successfully addressed the issues including the interior components like the
battery life problem and the exterior material through the use of cardboard during the previous
stages. As a result, the self-made recording devices now generate high volume, have strong
endurance, the cost is low, and easy to assemble.

2. The effect of self-made recording devices for students with disabilities: The teachers utilized
these devices in the elementary school special education class. The feedback showed that the
device is not only beneficial for their different physical and mental disabilities but is also
beneficial in many aspects of the students’ lives, such as; education, day-to-day routines,
interpersonal relationship and socialization.

The researchers also put forward problematic situations for suggestions based on the self-made

recording device concept for future research.

Keywords: Assistive Technology Device (ATD), Self-made recording device, Students with

disabilities
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The analysis of multiple representation teaching on
number concepts for students with moderate intellectual
disabilities

Wu Chien-Wen! Huang Kuei-Chun?
ITeacher, Kaohsiung Municipal RuiFeng Elementary School

?Professor, Department of Special Education, National Kaohsiung Normal University

Abstract

The purposes of this study were to investigate the effects of the multiple representation teaching
model on basic number concepts for elementary school students with moderate intellectual disabilities.
The study applied to the withdrawal design across subjects of single-subject research. The participants
were two elementary school students with moderate intellectual disabilities, and they were intervened
by group instruction. Three phases were designed for experimental instruction. The explosion with
visual analysis, C statistics, effect size data were used to analyze the effects of multiple representation
teaching model. The results indicate as below :

1. The multiple representation teaching model had immediate and maintaining effects both on the
overall performance and the subconceptions of basic number concepts for elementary school
students with moderate intellectual disabilities.

2. The scores of the participants in the responses of representation are proportional to the specific

degree of concreteness. The higher the concreteness, the higher the score.

Keywords: multiple representation, moderate intellectual disabilities, number concepts
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A Study of Experience and Perspectives of Teachers in
Teaching Social Skills to Children with Mild Autism
Spectrum Disorders

Min-Ling Liao

Doctoral student, Department of Special Education, National Changhua University of Education

Abstract

Social skills interventions have been found to ameliorate socio-communication deficits in
children with autism spectrum disorders (ASD). However, very few social skills interventions are
designed specifically for children with mild ASD, and little is known about the effectiveness of the
interventions. Super Skills program is designed specifically for children with mild ASD. This program
is concordant with the theory of enactive mind, which emphasizes the important concept of embodied
experience. The study aimed to understand the current situation of special education teachers in
teaching social skills to elementary students with mild ASD, and to explore their experiences and
perspectives on using Super Skills. This research used a multiple-case study methodology to
interview 11 teachers from Taipei, analysis of data sources also including teacher journals and
observation notes. The result concluded three themes: (1) the difficulties and needs of teachers; (2)
the elements of effective instruction when teaching students with mild ASD social skills; (3) the

supports the teachers need. Implications for practice and future research are discussed.

Keywords: mild autism spectrum disorders, social skills
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Positive Behavior Support Program to Improve the
Behavior of Student with Autistic Who Do Not Obey
Instructions

Hsin Yu, Tu
Taichung Municipal Wufeng Agricultural and Industrial High School Teacher

Abstract

Students with Autistic Spectrum are heterogeneity and have special behavior model.

Most autistic students who do not obey the instructions have poor coordination, do not like to
be asked, and have problems with refusal to learn. When over-stimulated they will develop more
behavioral problems. We therefore applying the positive behavior support program as an
intervention strategy to improve the behavior of autistic students who do not obey the instructions.

Further develop strategies for intervention included antecedent adjustments, behavioral
teaching, and consequences management to improve disobedience of autistic students. By the end,
we help the student acquire effective strategies to solve learning and behavior problems by
changing his behavior patterns. Results indicated that significant improvements were showed in

student’s disobedience and continued to maintain appropriate behavior in school curriculum and

life.

Keywords: Student with Autistic Spectrum, Positive Behavior Support Program, Do Not Obey

Instructions

75



2021

% 3

gg

FrERed

iZ_p B (Autistic Spectrum Disorder, ASD) 52 £ 543 » 75 5 E&AE > AF -k
E B R en{T 5 N 0 B - A jpRZEY ¥ B2 e o Bryce ¥ Jahromi (2013) dpdioiLp B
EE AL g £ AR B gs oz p PR A cd W p FLELHEFL 2K

IR B A bR FREE R 0 D FIR R RS AT NF S ARGE R AR - i—‘ﬁ
AEEFBF LB PR R gAY > ST - LF AR (L) FY P
TNFRIEREFEEREA[RE > oL PAF A Fh SN FHFE IS EOTR
BE A ERE P EFIAR ROI B GA G R ATREY A KT ERY G TR P
Boo YE)‘%%\ 5% £ B bfifpﬁ oA HERENE L A FIE R ATRIE AP
FOTEY Y 3RO A FRAR TR i‘i&jﬁfiéil‘ﬁiﬁ e & RFLEE R
e pFeed e mp&%\i&—‘ EERDFY B AR ERPER Y 2 AR L
mU e FAAFE IR FAAr>PER AR IAFPATI ST A2 AT

ﬁ‘éﬁﬁﬁ

PIREIp S A PR E 2 P ERAL - EERE Moy ERF Y DA FERL
o #-g AN S PPRE (3R %> 2001 ) S 75 md@ 58 3 FELF LS
Rt ANEHRFLRBENET T 2 FERE2Z M2 n ERFLIFEZF L ZF 2
( Westling & Fox, 2003 ) - w7 5 & 3F (Positive Behavior Support ) » it g 4 7 5 B 383
45 3T iEL AL Fﬁ%ﬁﬁﬁf'—féfrﬁ ~ 7 (Kincaid etal, 2016) « 8 % 1385 » &% (7 5 4 #
-PEYPE CUCRYRTIE OHIBAPEAERFE DL IS UFCFINEAE
Ao ka A BHATE 1T AT FErTRERRY 2 RAFLBLRE B A 2
& & F (Carret. al., 2002) ©

ETIRS

\rm

e

76



2021

- TG
AELLE (1 ard) o CRANBRFERLATL B A FTHLT L0
# 1
Fe ik enip L oL
% F ks i
R AR & BT Hese (ICFR 45 1 bl117.1/6122.2/160.2/b164.2)
R IR FEBREE S 0 - AL AL AR B 0 RALA B
B stk R YRR CRFHFALY 0BG RUERY RERES
7 B iy 4 J A B RS R T o M i
SRR FEARERET AR
nAv 4 SR EBREL AR 0 LR ARG el
e R A Bro@ddd  2FEG o 2@ A2 emT o ¥R T B A
FEh
WH2ALE  ARIT 06 ARCHT RS AL ORI AL R LB E B
(7 5 i %ﬁ@*fﬁﬂﬁﬁﬁi%&w’%%&méoa&
FHEY R 2R 7 2882k T RERB R RZE BT X o dk
539 3 27 4078 F) o ﬁwgi;m*ﬁ%ﬁ% T AR

BN
#Fiﬁ“”iﬂiﬁmlﬁiﬁ‘m%ﬁﬁﬁ’%¥FAMZWéﬁgﬁﬁ%J(#ﬁ
Ié.’~ BE~PEE S REH 522 02018) L&k AARIEAp s 2T B RBEFREFRH

*7PH’@%ﬁﬂ%%ﬁiﬁ@ﬁéi%%%oﬁ@ﬁé»%%%ﬁﬁxﬁw@’g%ﬁ
Fare T AFHBRT DT BU KT R EFRITEY
§ﬂ%§%moﬁfipﬂf&m Ao T Bl AT

=
=
(ﬂ}
A
R
f‘m
™
o
-,
-

. T w i e

5 & ABC B , ’ T s
e . s 7% 7% F 4 L L4
. > (i 4 o N FE =2 N
=3 4 J Y N M3 1y
?T'L Eﬂ:lj "’7-'3: —ﬂsit 7 %—:\‘ =N
2 | | 2 * A | scoms i
me | | #E | | T s

77



2021

It
ﬂ
ﬁti

*Hfﬁfim’%erMZF; Biesrd ) (LA S 4 2018) &8I0 i 3 RS

pA 2T CRALFELERE BB OIS Z FIFE AT S Sy THRETE P

A=
I

~c
e

ARNDELOFLEFERLSF REE LTI AR IR L RIS £ P R
BEer THREERT L (KFFE F5ck BR)  (Fucntional Assessment Checklist: Teacher
and Staff > fj # FACTS) (% Iﬂléji A5 2018) B AEgREFfoR A EFPH o # L iTE
Bpid et - B HI AL np L hEr - BAIRE—2TRTHELIFE B A
N CIBE PRI mEITEE S nFT N o
B FAA

FriEse  x* TABC 7 3 LR ssr & | o ;ﬁ YL fRIR L A PRI R £ 0T AR A
WA > P eniT LA R A 7 THNTERP A BPADEREF{R

ARFPHONETFT IS OF T N cBE T L RN - B ABC T 5 & R

AN 4T B 2 T

TR & P TF & 3 TR

P& ¥ % A &4 X R 7 PRjEAn 4 1T K
BEABE D B & PR dp £ ﬁi’“ﬁ@ [
- ELY L (ol g ¥ TR A § A ek g A
2.RAE R EEHE S ggcﬁzaa#ﬁe s oAt 7 8 e ik
M (*Tﬁ‘;’ﬁ‘“},‘ | —> 1 Fifﬂ B FF rﬁ#h L 0o E—

1 0E) SR X4 R G
3iEmE g qﬁlf)

£
N G A I

SR S el

EE SR N

| PAGEERCE LR T

ET

E’“ﬁﬁ‘ﬂﬂﬁ"@ﬂ TR RFREL  ARY LFHF AR DTSR T
ce A REFH O T BRE SRR S TR MG E A A R L R R

o

=
it
-
)
*\

PERE ST ORAF RE-FY AR R AR LR BOR|A MR B X
oA ANEYERFERACY > L £ LRt FRERTING R R 2

BMAFE Ak FH AR ERAFARE  FLAEVRBELRMERHFIE S AL 7 0 2
Qh&@’%%éak’iﬁw&’?a%ﬁ%%@?o;ﬁﬂmpaw’iﬁ—ﬁﬁm’

h

frid Ry h? IR BB RE - koA s G iEARY o RERAL T IRIUR £ 75 R

78



2021

Kl

Ml ek AREEF A ¥ F2DEE > 55 A nzlesfirs &1

EERLE SN S fuﬁﬁﬂﬁﬁd’%—ﬁﬁaﬁﬁ’iéﬁéﬁﬁa@ﬁ%ﬁﬁﬁ’¥

ERNEUBEE N PA GV RRRE D BEV R W IRDE A FAREY

BRAFB R ¥ AR L BEHAR ;Fg\ﬁﬁia@miﬂ}ﬂ“ﬂ;ﬁ,

PRSP ik B FRITRGE 0 HE R £ ORI 0§ F SR o B
#

RA R BT RN g L U AE A R T AR AL Gl D e d T B F -

>‘<~'>;
/Am o F.* /Am
\}—5\ - =k
Z: A B O #w W
ST - ./

=

i)
|1

AR A A B ke FRAYE OB YR A E 0 BHINEI TR
TEH S AR F SRR E S fored PR AR B AR SRR
PAafReRD E ) FIPR AFR WP EEI Y 28 HF1 TR LY 4 Ah1 (v wmg2ty
EREEfEFHp e TEE > RRGAGZHEPAE
R FES oo g2 - “““ d PR Rg RE T R iR L w8
BT F g IBR o

RN R

FEREN(T 5 W AR > B Bk S At EFIEA M % oo

J‘z“fi&‘fl C»EEETREBERE T EREEEIEZ Bo o (- ) WP AT
(=) %A i

PEAILRG ARV G R PR R DG R IFRAF 1 TAE

o

‘gﬁa

gﬁ—LL%—‘i’II—TA}V4JPLFIgiO

2GR YER cRAFAE2FITY PEFRLRAL R L0 7R
HoXEP-PRERATRAFORE I > B ES R PAL TR EFRA 4

tRORFEEANETFITEN > P d FAKFFZWRFERL RAA 20T

uﬁé%ﬁ~%iﬁié¢ﬁ%$§%ﬂ’§Wﬁ%$ﬁiwlﬁiﬁ’uﬁ*¢
=N I e PR”;\;} VA
3.8k 3

frgdal (TR Esi 2 2 il ZREFLUEFRCEFERL > FPEFasTl
FerFdd ot PERLOES > TRERF > HIPAI IR F L7
Wk o blhe DAY R R FHE OREH g2 o FUNREE T LR g5 RpLE B
g™ 0 G L TR PRS2 SRR HRA GRS P2 G- R
4432

]
GRS R TR R R

FAPFLAIRSDEE S RAFE Y FRARF

79



2021

WA FRIRY B FEy o L ERP L BT BITR DB N5 - BRI AR R R
dofe B L ii%%%’$W‘ %ﬁwi#7ﬁﬂow”wﬂ~%W§%W&&#ﬁﬁ
MBAELE L FRELRFL N ELEFLTR 5 gy o

5. v g

BIRAFIRICEFFAR L T NRPE . - BHFEP DR SRS AL
TaRAEd  FEAN AR AN FAHD
&R RS s o FREREZLS L FERS N REFLESE > FHGE P
SRR A 0 A AR L FRIE o
(=) 75ahi#k
EiTERED G
1.8 p %
EFANKEFAEL o TR P RR L RR ARG S 1 TR e
ZEM£%ﬁﬁ&wﬁ#ﬁlffiﬁ$%»Jwﬁéﬁ%;N’ﬂfﬁwréﬁ$%ﬁﬁd%1ﬁ%
miEAEY fe Rt FIRANIRIRIGR S FAF o bk e w Y 5
FIo MRS RKE R £ e g
2.7 £ PR
A BRI AR AKERLALARLETHEFL B * chF 0k > WP 4o
(1) HELEZ R XFREPLERY ZESILEP 2 NG R bldo AT 0 N F
FIRFEAp AP AR A E g e AT L1 R & LHE 8 FF RFIRER S
4o 0 A7 glﬂg ,E\;;\‘.n_ngé,i..._q]é...o

PEELR (T ¢ dE i PR Y K P R id & A BE o

9“(
[

il

N

F_L

(2) BrAg it XfFdpd B s REB S LT a7 FHFRY 2Pk
TR R $IP R ORAT S g FIRRIRAG S R A1 T AR
5L R ORI R A AR £ 2 b 2 =
LS SR LERAE SRR EIE L R R A Y A R L i T
R EE A jeng o4 NERERPEE > ARG B ik Kk

e

FOL R A R S 0 T PR R T andy £ RO R EH T 7
(3) ?&4p4te

LIRS R
FATHR LT ERRTOR A %$ﬁﬁ%§’%ﬁgiﬁwW§ﬂ—ﬁlﬁ¢ﬁ@
L] F BT PR L rzx&’%¥{ﬂ*1%%@%$#ﬁlﬁ,mm¢
GRS CERE T

Vel
1N
Lad
f
-
g
=
&=
"l
k-
=
£
Am
474-
ik
o
+



2021

(4) ST RF f 0 Rk ED XF Y RF RO B R e F R
SN AR ~ o B ORI R BRER Y B2 RS AR JRfd £ iE S
Blde T B 10T S F SRR v’%‘szi;%-;%l Topr 2 > F RRY R AFT 2 Rhesn
WH o p@Es ERFEREXF F A R_EHE  RFAIREL * ddp 4 &a =
FRE CFFPA RN QHREOE L L RESOIHMEEY R ER S FIP L
BAFRALBFAIRG L DA LFE XF{ AR AT BRI G
FiEa o paiiGER AR TR FHRE A BRI £ i 5 -

(Z) 7518 %RdL
ABEL e T LBl e T s NI B e o e 7L NIRPE o Y DL RR

BEw AL NI Rl f RN F B

FIPA® I Fip s B2 RS > wdidp e m’%’?‘»fj‘uﬂﬁf EHRE ¥ - P g0 B
FPARIIEFA R FTEL TR 4P JIRFLZOLAR X2 T 2T F 2R 4
FrREDE T FPEAINCFHFITrARL > L ATIIHEE T B2 4 S F sk
FPAFFLOERE - n g PA-F 52 FIDF feF 3 RPREIT R EEFLS D
dd o RIS B R B

ABRHBPBRE > blde Al FLARAY > R ELIRB o F e AL RS

BN

TR T E o AR O MFDL e T A DR

|

F-o BRSNS EARE S FE8 A MR FRLLARIIREGT L AFHF
Kok €43

o

FRPANRAREA L Pp v FAFE ABRPL EY X gor 22§ R
AR £ PR F] 0 2 (S0 TFR > Frn s S ot
Ferha v e L B F AmE AL o s R 4 S B b F R RERLR L &
EIRFAR AP ide o SRR A4 E S EREBRLT £ R DT LR FE
frisecd 2 IRJp £ 0F 5 BILID w7 5 2 % 0 i £ SR @B S o GRIP
TELR e (T 5 A ke e K Y o

hd)
\:

PSS

B4~k

AL 7 A AES RSRER B K RPLAAF S RPA B R
G AL e o BT ) RERERIIRE Y f AP A HE
B EE AR R A ) KRR AF X B ARV H R T A
A FRE S-S SRR IR SRS T A
FARRPOTEE AR > 2RE o bl BT B ERH A A RO SR

N

X
4»
3
3
Y

B
i
B
d

81



2021

d e R L PR 4 LI kR AT DR T e dbht i fe PR e g Al b
Ewéﬁjﬁﬁﬁawj%%’%%JWE#ﬁﬁ&’&@ﬂﬂ£%%¢ﬁi’@Qd%ﬁ
FERL BN AFAFIER OB AP A I e 75 FRIERPARA e e 7 EPHE D
ko pABBLIR 2 wEEFPN AWR > BER AP I RAPADARR > FHNRAE
WD w7
B e 0 BRI ENRF B RERE ¢%WY<$ Fanfs o Pk AR
Fuﬁ»&%ﬁﬁ%T:
- ~
RETFE O PAGHIBEFARBEDRE > 3 g b FREARE > AN E

PRI R RALI R AL A o PR T b B A PRI P OATH 4o o

o

ETIN

HY - 23Fasg
[ FRLGIL % B ATy &S - FERIm RS - DA TR T - (2R MR X
T HEZREE AT EENIMR o FRASHE—EEER - (ERERA
AU LEPFETIRE > S H AP ARMNBELTE 3 BRI HFL T bl e o B
B AXEFR e B 2 TR

4
|
PR EL R R R A R PARAAAEFLT L G UL
4

|
Jet

BiE s frgd-—fe 28 bRy > Akd &~ 24

_ﬁ
2
¥

R E- LS ERALERBEYY 0 B EATNE T IREE -

= B

Pk BB AR o IR 4 AR RO H B R SR R gz 0 PR 0 - A
J%&%ﬁwém%om%%ﬁﬁﬂnwﬁwawwﬁmg fﬂﬁ?ﬁﬁ—ﬂ%ﬁ%ﬂb%ﬁ@%
*%ﬁ@ﬁﬁﬁlwviugﬁ’mﬁJHAW&ﬁ 7o i F Y iz kR

I

CAPRERPAIRAI S 0 PR R A A E N R Mt m S TERE 7
*ir%%ﬁJoﬁﬂ—&%ﬁﬁﬂ:

B IR EAE NG T 1% - WA S BRI T - (HEZEFEERSiE % » A
GEECHEGZFRS - FIada = BV o 12180 - 1S8R E R TIFES - %
R TAF -

ﬂJ\

PEVIfR s > RN VR E c ZRITR A F1FMEH

v
1€ﬁﬁ“m’%%ﬁ_%&*mﬁ%i,ﬁﬁﬁlﬁ’ felm AT o de

PAj  ==~1
T Rl amg A oo A LT ééﬁﬁﬁﬁﬁﬁfé’wﬁ*iﬁwﬁﬁﬁﬁﬁ
g P RRFLA S TREFLME R AP ERTE > RAF AL RS RxE T &

EE Y SN RIS E S IS S %iﬁﬂw’m%iw~«’%—£$ﬁ&%’

82



2021

R PR R 0 2 B PR RIS ARERE RN /- R
PR PR IRIGR £ 0iF 5 g i o PR ¥ R T
FEREORPLAHEHIEAR > EWE TIEZ [ G HA R IR T T

HATRASERE G ERiE ASRE AT - EATE LI EARTEEL - [Fi %

IS BB/ FAR AR ] -

KB FE A E o PR IR 4 ki EE L AR AR T L e (75 L3
~%,h&wm@&é£'J4m% AR AR AR L G RE R LR

£

o FERIIMNPLAS FHEHRF  GERB IR L O HWEF R HR LAY
A e PRIE ;% B EFRRFIoRE AW 0 s BAKPA P BIRp 4 0 RIALFIR 2 1

D S %Exfﬂéﬁﬂ ' ¢M£séﬁa€#%€ RELEER > T LFRFXFHE L F
B OBFY o R EE R F g B o) AR R PE R AR éﬁ#ﬁ?
T R PRAE FRRIT ae AFVR & 8 1 enR AT BN 3R R E R B L IR
REARNE R EFLIF DEREETRIL X B AL EEFTFESD

L BTl ARFEEHEH

%«Au
™
&
w
o

AP e EFLRAFIRZARGE-FHL R rPLEDBR I RTIEARTE Y R EEH
Pk il (Tdg 4 1 RS & > 2 e H T AP RS > Ba HA R SR

e H R 'QFI I (TR A B AR F BRI AN IRAEF R P RS R A g 4 o el

J:rfv#;ﬁ v mEp T A (el il HA X

ARG L T 2 R s o Y
=3
4%

<
IR
‘9“
=5
=
i
R
3
1
34

RIR SR 4 eh (%30 > feR JREE P4 £ i i1 (7 87 A F %A

~mbe
bl
>
oA

-

[
—
)
PSS

mﬁﬁﬁ,iiﬁmﬁrr A LY TAARPLEL  FPEHRERLLAERAF
ﬁ’ﬁﬂi@ﬁéﬁ CRARAFE e EL o RS D FR Rk BT e

1A PR/QFH 7 ; ,1 °

FEDPFRLANRAB AZRA ZREITRAIFER > SRR FTEf 42
F;';_sysaoxﬂ Ko~ %2&;@%{“{ ﬁ}x&gcfkglﬁé‘r]‘i’jﬁ’ﬁfffﬁé’ ol o 2. B
bldo D GECER 4 18 0 R XEFFERNAGT  FARBREFEZR > MALEB A LR - et



2021

EHAH O FAHPALFR S 3 BT -REIRG - - REkRFLI Piht
o g iEig s AN E e hiE s > ¥ - PRAAFREE  FANIRIGp S 2+ L
1o ERARAFARLIFE TG W AFAZRI» (75U L EFEREEDER
ToRAY %ﬁui{tJF AEILD w752 R

-

Lo {Tair>kgd DEHRERFL AT RIS 75 KA EFP Rl
BT S BRSSP R RE B3 il £ A b - AT PR KRR

2o HITER AR o R IPALT R 5 e o
e

TIERAE T RO R RT L OFLIHE Y B R AR FA G
N

\F i:'

=

|m}

T4 Eﬁ’*,lf:ﬁgég‘fi” {5’4’, B ux ’%ﬁljﬁqglj_%fﬂ B T@FFBKO%EFF%’—;E;gP TIE W
Do s AR K RS N REBRE e s BRAE A B Y g Eg

Pt

el o (HFERGEE-ERENIREIFAAE AR R AR L R
e i o isb#%l”‘—ﬁk?i’."lifkﬂﬂzﬁ“%ﬁwﬁio

o ﬁm‘i

w T

Feohrik o HEFLNENTL » XFPRLBERFLIFN F 0 2 F 2 75
o

T+

a+

84



2021

340

v A
R BESREECEET 87 (2018) c PRKTFLPE B FE A S

T2 A ERAL o

R % (2001) o p BFOR2E APREITE 2] c FARRTFLTET > 21> 165-187 -

85

L .
Ao



2021

F2 ML

Bryce, C. L. & Jarhromi, L. B. (2013). Brief Report: Compliance and noncompliance toparental
strategies in children with high-functioning autism and their typical peers. Journal of Autism and
Developmental Disorders, 43(1), 236-243.

Carr, E. G., Dunlap, G., Horner, R. H., Koegel, R. L., Turnbull, A. P., Sailor, W., ...Fox, L.
(2002). POsitive Behavior support: Evolution of an appilied science. Journal of Positive
Behavior Intervention, 4(1), 4-16.

Kincaid, D., Dunlap, G., Kern, L., Lane, K.L.,Bambara, L., Brown, F., Fox, L., Knoster, K. (2016).
Positive Behavior Support: A Proposal for Updating and Refining the Definition. Journal of
Positive Behavior Interventions, 18, 69-73.

Westling D. L. & Fox, L. (2003). Teaching students with severe disabilities (3" ed.).

Englewood Cloiffs, OH: Prentice-Hall.

86



- & T

2021

A>3 RFER

)
¥

g4 |f

oy
G

b g
|

%;L v_,.J

Bis A

= f;;;p\cﬂgg

(-) pHfF

(=) PH#GEZ

~ .
'—}. .

PRRR IR £ (Blde t 1 184 4)

PR R

Pl

IF;}’E
3.FRAEFH IR
E?F 2 N

(2) g F 3 EmE

e\t}

PREHERL R
'FL—?\* PURE R R

= X
L
=

LEZHRR G BERIFRIE 64 FRAL AR Z2RNGE §25+7 -
2.F A BREMRRE I FTE T4p £ > BRI CHwESAEUY AL HET FHF
1iFmFR> 0 & ?'?K‘r %EE?F’B
3.7 5 it
- 2k = X
EiwE | ggwE | 2y “iégﬁ % i
LBdEp |[LPAYFB |XFE2 &P | 1LFuwrd |[LEFEL OEF
Pad kR | *EESH (ARG S | ] ZE KRB ot Al
g2 AR A B (Blde 3 (2R | RRE |op Rk
2P kwAr | 23 - BRL O (HF0E) ZFeE |2FEEF |milw
LINERE 1 B i 3T LEE | PR ovh i
AT (2P E 7 B R 1k o
Bgroie k| & Ripe 7 BE
mFe € | EFEOE
& A e 3.&'@&’1’?1% Z3
R e | PP
3 p e 4P AEw
*EE | 3 EF AR
1 he | BHE g
FERY | R
e
T 7 fie
& 7 PRIE_
ip 4 o
3t § &
=~ xR
IR WEHE AK
stRm—\bF?Fm:}ﬂ* = N 1.7 5 R aEec L 535 Bde i
TN ARFORPET 2T A LA LFRERLIREINS
1 iFEIE 2.0 v {7 5 M A A m mE
(1) §1Fhph s TERHFEFT oz -

87




(30

=~ 4 S S Y
(—)Iéxbilﬁm%lj‘f’fé‘ : #
O 3 {7
Ldp 41 icd ERpL LR i i n i
2R IRISD £ h1 (TR e R PRIEE D;% S 0% 0%
$ 4 iR FR LA
(=) »%/F7 5/t . e )
B T e TR FEA | REEY SERE | BE
BHCEY R
=1 I ¢ o ;=
s %3 oe # {7
1.8z ¥ ) EY
FARE  lipraag Bir e wl e
T T HP PR & THKEF DA A 03 o4
., A2 rn Lo (fE 7]
a ST 5
2 e H i
" . . - De S mi miE
ymts g | CFTTEL L R Y 4
B REY-EER EidksEr oA E |0F 07
7]
oe # {7
L4ds k EEF Iy R oL HEr mf e iy niE
T~ 3E 7 K P N . s ,—
" fe g & SHET DARE | o
7]
ﬁ o2 7
f;’r 2L ¢ ¥ 2 e R LR g Mmoo mA LEd
= = 3 2 N e > S 2 ’—
. B SR R R i ) EHHET DARE | g e
% 7 F
. ) o ) Dll H 5
FEe W EERE A R )
e hre q mm n g mPGFY (AL miE
3. AELERELE & A A
ER TR DAL T 0% o3
7]
Lidpe gk
hahE: e FE T B BEES oo #H
w Rl ECE fgir  mIFR i mE
2% f—‘r -{?. " »FF D#\‘?{f‘?
v 5 gapas | XE 3RS xS e 5 F o
5 R ERIE 8 8 T EN-D 3 ]
R
Z oe 47
e LA RAS £ eha | Wp (mREY A ni
il g e - 2 F | Egpi DARE |4 o
& 7]

88




2021

FaiE5p
fe e %
PR ERREF SR
[ ol

[LRKER 2t SR S
P E K
FE R

i
£ =540
[ES
g4 A

me T
o 7 ¢
oA T
] -

mE

o%

~=i "ﬁ_\‘

89




2021

90



2021

LRSS ‘f‘ﬂi‘i’ﬁ’«?}{g’éf 9 p% | %E /r'/%‘/f x‘J”I" By ;3\:;?
et sd3 2 1 » 4~ 4F

S s e s 737~ X B Ip

91



2021

thped Ty pirge 2 fosim 3 % Bt
'YLFESEF TR AR S L B2
TR AR S IEREY EE I R (&
PRANFER FT AR
UL E B & RED 3-3 S JE R 5l

2

AT g T RENER KE %A F 380 % 2 (Enhanced Milieu Teaching with
Phonological Emphasis, EMT+PE ) » #t¥ 2 € R 5 B % &5 % =23 (speech sound
disorders and language disorders, SSD+LD ) i SRIEF T s

AL HRE-BEFTELBELIARRY FIHELI - FAROBI 2P IER
SSD+LD 2% » Jis* EMTH+PE 27 12 =t ehfi » 2hAR > & ¥ 3K5 60 A 4o 1 p S P 1R H 358
SE O FE PRI S T A > AP LRI > TRFTHEEEARD A
HeaFy > L upARSITE T E EEFTA AT 0 %ﬁr’ o SRIETHS S RIREES
G APM ORI 2 A5 %% EMT+PE» #4357 1 ¢ B SSD+LD 524 2.3 % 2 2 i 4 2
39:511 o™ 3L o

FERET O XFHRLEMTHPE & T PHRE F ol  WEF RN 0 K
f%$££&ﬁ$z’§¥— 139522450 ¥ -5 > B w3 /3423704 A h
B0 2 FRFIR&EEKLAR KL AEH IV
TEFI o THFFHIARS FT D LR AR ol - d
7 EMTHPE %t SSD+LD 22§ § {1} i » @ LR RE P AL /L w L3 A K
FEF{ERDPIFT o { 4ok E EMTHPE $ SSD+LD 323 2 =t T/ S RP Tk AR

F
fen
=
=%
&
=
i
4
EN
&l

EHE AN R

ML | e MR KT 2 a R 3 TR ~ 5 B O e 3 R S R

92



2021

The Efficacy of Enhanced Milieu Teaching with
Phonological Emphasis for Children with Speech Sound
Disorders and Language Disorders: A pilot study.

Chia-Hui, Lin', Kai-Mei, Chen?, Ciao-Yi, Ke?, Chen-Wei, Wu*
!Student, Department of Speech Language Pathology and Audiology, Chung Shan Medical
University
?Assistant Professor, Department of Speech Language Pathology and Audiology, Chung Shan
Medical University
3Speech-Language Pathologist, En Chu Kong Hospital
*Student, Department of Speech Language Pathology and Audiology, Chung Shan Medical

University

Abstract

The purpose of this study is to investigate the efficacy of the Enhanced Milieu Teaching with
Phonological Emphasis(EMT+PE) to expedite speech intelligibility and language abilities for
children with morderate to severe speech sound disorders and language disorders(SSD+LD). A
multiple baseline design across subjects will be used to examine intervention effect.

Three preschoolers with moderate to severe SSD+LD at age 4;9 will participate in the EMT+PE
of 12 hours sessions. The word probes will be administered during baseline, intervention, and follow-
up phases to assess generalization and maintenance of phonological skills. Data will be analyzed by
visual analysis and effect size. In addition, other dependent variables will be analyzed to compare the
differences between pre- and post-intervention.

The results of the study showed that participant exhibited significant improvement by the end of
the intervention phase and these effects were maintained at follow-up, excluding affricates. On the
other hand, other variables also exhibited significant gains. The participate speech has improved form
rating of ‘severe’ to ratings of ‘morderate’. The percentages of Phonological Process Occurrence were
obviously decreased. Also participate speech intelligibllity increased, and the participate language
has improved form rating of ‘severe’ to ratings of ‘normal’. The result of this study could provide
clinical and research application of the speech sounds intervention for Mandarin-speaking children

with SSD+LD.

Keywords: Enhanced Milieu Teaching with Phonological Emphasis, speech sound disorders and

language disorders, phonological patterns (deviations), intelligibility

93



2021

i

w

Rip 3 AR IR 2 28 R#&F 7 ¢« (National Institute on Deafness and Other
Communication Disorders [NIDCD],2016) #7 3 i3t > H&# w23 3 8%1 %KL 4533

—

Swoom F g R ¥ LNEEF 2 B2 4 (speech sound disorders and language disorders, SSD+LD )
TR R T St e SR VS ST ST R R ST R R
T ey 8 & 50%% 75% (Shriberg & Kwiatkowski, 1994 ) » Shriberg ~ Tomblin £2 McSweeby
(1999) P idpdh v 6 ks /R R F 28 ¥ > TEF T R|ENTI 619 113 15% -
LF 2 mBGERP BT FRAS DR T OB RFA Y > SSDHLD 2 B F T ek T
i F LaPRIEHE % (FRFF -+ ¥ > 1993 Sices, Taylor, Freebairn, Hansen, & Lewis, 2007 )

7 w3t A1 B (typically developing, TD) % ¥ %3 3 w24 (speech sound disorders,
SSD)» SSD+LD 23 e /F 3R % %% iv R s B » 2 A 03 0 T 4 R
% 10 B (Aguilar-Mediavilla, Sanz-Torrent, & Serra-Raventos, 2002 ; Sices et al., 2007 ) » 3 5 it
4% G o SSDHLD 524 ch¥ & 1 AES (3t SSD Y25 0 ¥ 52§ 0D M oren] Lt D FEL o bl
4ri% § pF R enk een% it (Ramus, Marshall, Rosen, & Van Der Lely, 2013 ; Tallal, 2003 ; Shriberg,
Ferrer, Kajarekar, Venkataraman, & Stolcke, 2005 ; Torres, Fuentes-Lopez, Fuente, & Sevilla, 2020 ) »
74 F7 5 45 0 SSDHLD 524 g SRR I E 0 4 38% 57% (@8 F B - Fl A % 52018
Liu & Chien, 2020 ; Nathan, Stackhouse, Goulandris, & Snowling, 2004 ) -

T ae A > w0 SSD+LD 523 3 & (Lewisetal., 2011 ;5 Peterson, Pennington, Shriberg, &
Boada, 2009 ) % :%;# ( Aquilar-Meduavilla et al.,2002 ; Paul & Shriberg, 1982 ; Scies et al., 2007 )
TRz BB L F o Z4 25 0 LRI NERE P RPR Y BT U R FY 3renH
2R P PR 18 SSD ¥23F 5 %% * o 0 Schwartz ~ Leonard ~ Folger &2 Wilcox (1980) #2
T % M SSDHLD 23 & £ 7|+ *5 PR ~FEF AR EBE &4 EFpAALBE ¥
R MLU #0085 3554 7 fiitie t B ¥ o blde L300 if i~ % = A 408 Bcte s (Paul
& Shriberg, 1982 ) -

SSDHLD 23 hiZf B ARG P FEREDA  Fi F 1AL NEFEE
A4 RS ERE T B S A M E 0 SRBE o S h 2 8 (Tyler, 2002) ¢ 3
S STER A r ik WBET P AEY > EMTHPE T EH P - fisp S E 0 A T U
PRA MR /R feicd o T dEd OF AR {rE i LA BT DL ISR RS
it # 2% B (Kaiser, Scherer, Frey, & Roberts, 2017 ; Hamptom & Kaiser, 2016 ) -

P BN SSDHLD %235 Bt ¥ Lk  Ra b A 2 EL 2 E S chh n 2D 5o
He BENHB HE 40?3 38/o% % (Enhanced Milieu Teaching with Phonological Emphasis,
EMT+PE )} B Ap M F %7 7 e dc B i f Lo 441y #35 SSDHLD 24 ehff » a7y { A3k £ -

94



2021

T AFL PR E- BRFLELBE L ARKY  HEEMTHPE B ¢ 1 £
B SSD+LD 523 4 /3 3p2 7 n 4 2 F ko MBS chip Ml v R > AT B
SSD+LD 23 B HFI TR 1 E o P REPRIHEE 1w - ¢ B2 BT R
WiE S R EET A

ERETL P o B A R

£

- ~ &% EMTHPE /i » ¢ 3 & & SSD+LD 23 2 B R H o Fuffcz = T =i2c 5 e o
Z % EMTHPE 4 ~ @ T ¢ & SSD+LD 0% 2. p L H 331 Fedlcz @4F 23 i o
= g 1 F R SSDHLD 2§ 4% EMTHPE % s chfhd /5 4fa 4 2 ¢ 45 (1) =
F(2) FWRAEF ~(3) FHTARE A -
r P T E R SSDHLD 23 &% EMTHPE mtseiE s ac * > ¢45 (1) THEHER
(MLU)‘@)??%‘% 5*i't’i(VOCD)‘@)#Bﬂ?ﬁﬁ&(NDW)\M);}gﬂgaﬁﬁ,: (TTR)-
(5) B8n 23 F 7 hemE 42335 Bas

o peaEs
SSDHLD W2& » fe# % MAFRBRE G RERARS - L& DA 735 o
PR AT RE (M3~ B A £ > 2018 ; Liu & Chien, 2020 ; Nathan etal., 2004 )

E_‘:
I SSD SR FRRE NN MR T o ARG S SR IRE F T g
¥ SSD+HLD 2234 L~ &£ & o

)|

=
St

=

/L.

EMT+HPE i 33 B d2E 5 4 ~ 2 > &> Kaiser » Ostrosky 27 Alpert (1993) #7312 i&_

U3 %% 2 (Enhanced Milieu Teaching, EMT ) » 2 ® B p RBemendi » J vk > T 28
REBRER NN 22w a k> EMT A5 A B A BN EFREXE v RBMET &
EpRERFEIHA BRI RFRY E 2 F T AR e AR RIE T
( Prelock, Paul, & Allen, 2011 ; Kaiser & Trent, 2007 ; Hancock & Kaiser, 2006 ) » & 12 52§ 5 ¢
B4R R E 2 s oS % AR g * Xk (Roberts & Kaiser, 2015) e

FHEFLFIOCEMT 2 07 MBI 37 B EFH 2 d o b4ep B e (Kaiser, Hancock,
& Nietfeld, 2000 ; Kaiser & Roberts, 2013 ; Hampton & Kaiser, 2016 ) ~ & < jr ( Warren, Yoder, ,
Gazdag, Kim, & Jones, 1993 ) ~ % & &% (#=2% > 2006 ; Hemmeter & Kaiser, 1994 ; Kaiser &
Hancock, 2006 ; Roberts & Kaiser,2015) %% # > ¥ 5 »xde 2 Qa e T 52 F 5 a0 4 o
e E S EMT %33 A~ 6 > d Ad AR AP HBE R TR G E S 4 o TR
Scherer &2 Kaiser (2010) % 7 B PR EFF foid 7 B ¥ # 2ahd £ H B EMT #{7:c 2
% EMT+PE -

EMT+HPE ]* EMT ¥ A A# » L H ek S 23 3 PR 75 ¥ 8353 €4
g o 4o r EMT 758 5 B3l fodeor g P o dopt = k> 2 80 20 g AR T 5 ok A 24 o0

95



2021

FT AL T A D O AR MGE 2 E B R i 4 (Kaiseretal., 2017 ; Scherer
etal, 2020) 14T Fﬁi EMTHPE /55 4 28 0 5 L 2 o R EF 4523 chp g B P =t
% PR B RE I e o B D BB BF B0 P HE
A AU ArRRE TR TONERY > NI TN e T NETHE R
TAnE e o BMILREARY 0 R ROE EE o ERHRT TG

T4 & > EMTHPE e 47 7 ¢ > Kaiser & £ (2017) £ 11444447 7 EMT+PE $ 19 &
PHCIS A 35S B RFH LA R EF S S ML HREB AR A L AE LA e
HBE  FAFE2X 523048 24~ 48 TR T LeRE T4 23S

FHREITHELRE P 2%H MLU MCDI B H e 3 3 1/ > 4~ ioRy R ey
BH I EEE L o EAIE T B F 2 52fs > Scherer & 4 (2020) A K A F
3 EMTHPE 4 30 ¢ B3 A QL 04 2383 1 » 30 Pisg s 2 @g s+
rEBERE  RAEF ISR 2K FX3044 LA B LB BT DLREER
FLEsHEr A 22 HhIF 3R - FI0ms ~ AR as ~HPA sy
PR RDE @it o

PodFst SSDALD 2% 2 ¥ P A~ 5 25 v 4 i 227 5 EMTHPE cofp B 51
BATF A S F U FPN Y E:F SSDHLD 28 chi AT g { Bk L o AT o AT
2 EMTHPE 1% 5 4 » % % 4r#f3d EMTHPE % i § »cdk & ¥ #4F SSDHLD 24 2 5/
HIREFT RS

31

APEIHEYE- BERFLELEGFL AP IR AL EHE- Y 2 €& SSDHLI
2 528 > #F3 EMTHPE 2. S0 3 X RBE i BRI RFREHL  FLTHRMFES AR
(A A~ (B) friasElh (M) @ RRMEp $H2 FEM G ZFEFT B %5
IR BARS AAE R R Ak (4 B ARF 02015) U T AR AT T G #f?@f’f N
- SRR

AFFEERRILFET- FA4RIBY I E R RAE TN AR
R Y R FE R RFT L EFL(EF 2R E SRR )(IEFE 0 2018)
FERIER/ AR LR EANES ARV F TS e B (BRI RIF
TREGFEL) (TR E 40 2008) 2=k lek S M EFE R E&TD 24 > &4 B0 4
SEERA

FELTE PEF/RIREFT R DRTRE R A A AR ERAL e
TRGEELERTE > B ET (1) BIRARATLAREARLBY o RE 22
TR EE 133dBHL + 2 5 166 dBHL 5 (2) p P i 5 ki 4 (561 &2 Eip >

)

96



2021

2005) RSN PR W R A BEAESF - BN - R L8k, (3) ERr2EE
A RS R - SR (FhE S E 4 0 2016) AR AR RE o R AL 91 A > R
Irgg # %%«—Ei%@ B (4) i e (T 4 (% WY E A 2017) FEzniad o w

‘*Tﬁﬁﬂ'ﬁi’,%ﬁﬂ EER SR B 08 RS S MR A B2 e

REPEHS R EF SRS TERRFP A AELZ AR OB > WML A
Fivc R RFREAES A LRREOFRFATRR DR A PFIFEF D
Y RFELFRER  EBAN AR L RSP R SIS

HEF G F AR EEE
=~ i~ AT

EMTHPE 2. A2 1 B ¥ 2K ~HB = 1) P & 12 X e F At F I FAMIB LA T &1
Fr e MR R BB ET o 5 Kaiser ¥ 4 (2017) 23§ ek 0 ¥
% R ALS F K LT o

g Ao AR R PR TR B AR s W (cyclically structured treatment program ) -
EREAGIREACL P UPFFEE LA 2y - BPERFIREAVR2
TEHEI T - BPERFIPHAA FIY 0 FRATREOT R SRR LB RS IRAER
AL FAFAT RS ERE PR B2 AT A P B N BRI A o
E‘éi%#ﬁ%

(" ) P FF'/F E)P’rf;{

ﬁpxu;gﬁiﬁ%;ﬁp]% B & 45 it Pl sk HEEH O Fd AR ER
23T BEREFELIFARY N ERY BIBELT > I HEBSEIET R R

=y

w’dpiiﬁﬁ—cﬁ@ﬁ%%mlﬁﬁm~ﬂﬂ’Wwiﬁﬂ”zﬁﬁ%&ﬁﬁ’?ﬁ
AR ES- Raad “/TT " E 4 $k & e (Flipsen, 2006) o
(=) F%mEfR

RFEEAT D ARG L EMTHPE 2 e p 32 A3 FA IR EHH D T A B
i e B F SRR B A WD Y 209G ehio e AR B A 0 @ 34 EMTHPE JiAz2
e R LR AT A B i 80% 0 L o
(=) AR

FLERE G REERp % (LEATRRF A F R EAEE AR L —F&
Be)o i BES N A BREAMRFP R BEF FE AT LOBRLA DB AL 2
FEHLBERIEBRAL O TR e NS BER L ABFE LA 5T o
(z ) PH PRI E

97



2021

AT PREFRRE Y DEPRBERN SR RFE IR BRI B
%% Chen (2016) k¥ &35 S S Heniffe R £ B > Pl Eor 2B /4§22 (CV)
(bl4ed /22 ¥ tal/ )~ 8 4532 % £ 30 2 (CCV )( b4ogk/two/ )» 12 3 Brgip 2+ @ 2 (CVC
& CCVC) (bl4rzd/twan/ ) - p|%k H ® chHE 355 37~ P &5 fi*"??;\?”'ﬁ b B0 L
LAY o TERPE PG EE R TE AL P RE P 2 EF QLR 2 Rl%
136 B H 3 o

FHFREWESIBRHRIF > FRPRF IR AT 12 BRKER TP RS
RHAATER L 30BRHRIF AR PP EBZIFELACL A 220 R ioh
B RSB R - R F kP REPRREY 0 FLE A 2 Lk

& I o
B FrHE

- NELER SRR RATES
(=) &~ HPMRA

AP P20 T R BERRT G THEFE @S B F R RA
F90%10 0 BRI A 1o FE S N LA - KRR A - RIEE 4
A - RE S ET AL E S DS Ramp g B S RGP R R e
P - RAER o
(Z)#=rFRER

FLERERT RELTN I 20% 554 0 b s R SR T DRBE T ok
fFo BRGERRHE F I RALE TS FEAET R RE 0% o BRA Lo

ik*p/ﬁ LR A7

S EAEEEA
LS # il {5l # il &l
33 ’}#.-Ei Pl 96% 94.4% 97.2% 100%
W 5 d R 95.8% 95.8% 100% 97.4%

R E A S

AT ARGEIAARLITELAITLIPERAR ) TS E O W P2 B % 0 712
ﬁﬁi*ﬂﬁﬁ‘ﬁ%ﬁﬂﬁﬁﬁi%%ﬁiﬁﬁé?Eﬁﬁﬁ@%@l’uT&%EﬁB
B P B AL R IR B AR PR R F R A

98



2021

£ & i e i 45 HR

o o
O = R W s Lh oy =] B8

1 2 3 4] 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

¥ e g m
ol 2 o
[T SC T PO S AR N )

1 2 3 4 5 6 7 819 10 11 1213 14 15 16 17 18 19

8_

7 F

6-

x5t

® a4l

50

2_

1_

0 p——————————— ~  {——— | fy——
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

BEH

W 1 EMT+PE = »c2 i (7 5 % A% W

(<) #f4

LFg B
(1) g

BFATEEN DRSS RESF DR A 2B L B RONE S AR
JERRfeBE R R LT R 9 ol T RS B % D R0 0 ACH 1 48
Lo L RIS e 6 -
(2) 4

BREF R AL A D O RERT R 2 ARRETA L AR D AR
(3) s

BREF AL AEY KRR BRERA T AR D e e d

99



2021

%2
EFFREEPPRASATE
& 5 A~ g Ay
EXTIS 1.5 3.5 3.9
'k 2 E 0-4 1-5 1-6
Fe i p ok BT 2 4 1
R ERTAR 100% 50% 81.8%
AR TR 100% 50% 72.7%
A v N (=) /S (+) /S (+)

PEELRE

(1) A rdreiah

BEREFIVHEFPARASITEd ABE TR A 3B 1 8ARD T A~
BEMF R EIRSf25 0745 & 7 EMTHPE = T 222 & 4 2% o
(2) ‘a4~ g

A~ 2 asF > BERT ek B Ef25 0245 47 EMTHPE £ ¢ »c % o
(3) Amiperasry

WM i o AR Bk L e 0
7+ EMT+PE £ ] % o

ﬁh—

kETk B4R 25 009 £

S

. 3
"%%@&EB%A%%%

YRS e € L kek= 3| B AR IPNS | AR aFy

FRER KR 1 1 5
T 3ok g 2 0.41 2.4
e 1L Bk s g FE
SRR R (RS PRI 7 LI L
EdF 75% 91% 54.5%
sk 0.74 0.24 0.07
(=) %44

1. P p

(1) Az

FAFVRENDRANE S RFSFERNLAF 1 BEE A ALK
LR 2 ABFEEA 0 B E AR D e H AR AAY B R D RE D A 7
R LR R EH GRS e 4o
(2) 4 r9

BREASERFMR RO RRRLA LR A SR

100



2021

(3) ari
BRes | FAREECFRTAZBTRIALI AL A~ 2h485 -

% 4
SR EMRERBRATE
p- k) o~ 3y kCE=3").

EFTRS 2 4.5 6.1
kI > EE 1-3 2-7 4-8
FRBp kBRI 0 5 4
RER TR 50% 50% 85.7%
R TR 50% 0% 14.3%
A / (+) / (+) / (+)

P B R

(1) A rdreiah

BEZLXIVNHEFTPIRAITEY ABES TR A S B 1o SR I A 28
PR 5 5% Bom oc % B HRf2 5 2,650 4% EMTHPE = il 4 2% o
(2) ‘a4~ g

A DT aFy > BEFSEET %% 4,25 2> 47 EMT+PE £ % 5% o
(3) Amiperasry

L ﬁqzl_\z_‘m\ﬁp By > AR BBk L o
7+ EMTHPE & % »2% o

SHTock EApRSCE 158 &

i

%5
SR EMRERIRLSATESE

AR~ RS W E-3I ARY S ai

PR KR 1 3 &
EE KR 2.5 1.64 4.1
AR R PRI R AR REL FRLIIET
ey 25% 57% 0%
e 2.65 2.0 1.58
(=) B85

Fe B

(1) iy

BT EPNPARAPE Y ABEEFTIRA 6B 1o B3 EEE BEAEMK
BRTAZABTRTA T RZ IR CRERTAE BT TR LS W5 0% 0%) A3

101



2021

HREOP LI REEY AR VIR EE AR i A B o
(2) h o~

Bk piEy FAEMRERTAZ BTEIREBREIR -
(3) i

BREET FAFEREETRZBPEIALEEZER -

%6
EBEIMBEP PARLFE
Ay i~ 3y aE

L35k 0 0 0
kB > E 0 0 0
FRBp R ERD 0 0 0
RER TR 0 0 0
R TR Fi & e
Ag # A S

2. PR
(1) 4~ &

B RSER PRSI LA R A0d T KARY I A~ ¥ > EMTHPE #5334 2
FEE RS RT 0F o
(2) ‘a¥Fgpa i~

KA BT e BERZFERORELIDL 00 2 F &35 Bk PR RH#
BB TR Rt i@ gt EMTHPE 283 % £ @4 & sk o
(3) Aspg airiy

R AR i AR L 2ok L R4 7 EMTHPE $t 23 3 £ 2ok

%7
EEIBEFDARAFE

ARy Ah SR %3 ) ARy /ey

FREL R 0 0 0
Lok R 0 0 0

A B PrE FE-3 Py AP

 HF 100% 100% 100%
%% E 0 0 0

102



2021

EE O & RIS PR SRS B PR MY R 8o BRI MR o E
EHEFEVEHNI? REF RN B 2 mS 2o o ApRTH R B EF RS > TaF
» JEA3%iEH T 48% 0 d B RUGBIF ERERS K FINUHR AT 23 F A
FoG 3o ApRoR R F o > REBRS AV FAEREL 1 MBI -

ﬁ%@ﬁ%w$*&’ﬁ~ﬁww”’%ﬁﬁﬂﬁawﬁﬁﬁﬁﬁiﬁﬁ’ﬁﬂ%@%

3 63%: p/»\“‘ B 1EH T2 EOEWERFREN EAHEE SR 0w~ SRKE
Bl TAEF L 48% 0 R o W %:‘f[#ﬁ%féiﬁ'lfg’ﬁé’i:&&;‘%ﬁ% » F] R 4 R CF R

REFASrETRTRLE CHBRS AV Fo A4 QBN - -
W7 fe b plBe e F L hD SN o m  BRApY o B ROER DN T 10%

BAEBK8EHT 11

% 8
RLHREARRRD SRR
T RES A4 w0 3] is i
er g e W 31% (PR=4) 50% (PR=8)
e ARG e 43% (PR=2) 48% (PR=1)
» 3 51% (PR<I) 63% (PR=2)
2L S g n
A LR o 48% (PR=8) 48% (PR=4)
Bl 5 4 iR Ea 57% (PR=8) 67% (PR=11)
TEFWRS G 0 TRIOT EFHR S 56% SRl EFMR S 622% 0 AT HEE
FARESTLRE 0 R BFE T FAETRIER S EMTHPE 4~ 5 (5 2 e

TR BHEREEOETA 0 N7 ER 01 FT TR AL FEE 0 Fe
%&%&m* O At i o LR E AT A AP AR 2 NE T AR AL
Wi B EId L0430 KPR -

%9
BrEDRIFETRETLELEA 0 BRIV R
Lk B w0 3B iam
e Fa 4o A e 23 33
FT iR 53
A E s 28 57
_ R 3 20 40
== 3 ;
e % i ] A 4 47
. T o e 43 73
TR B
YRR R 9 61

103



2021

ROR LR BRRBEOET A O AFT MRS R ERBSITE R R L
RE T A HETHRALAS R OHT LRI UHTES MR R%RLE
T AL P A 10

% 10
W Ritps (RFLd) 29 - BRVR
v R P is B
Tz H kR 3.14 3.84
2k Y d 29.14 47.34
T AN B 110 100
G ¥ S 52 62
iR 0.47 0.62

B R OSSR RS A
BT M AT R R R T 5 100% ¢

T AR BE AT

AET AR RE R RARANAN X > FE I RFF 52 EMTHPE ch g i i3~ VR L1
B RRARR Z FARB LR 0 %A 15 anEl (A 5 21 4 )0 20 shFEsL i AL Pl R
sefivd o A A manER (BA S 64 ) BMA T 0 RE R R E 58 EMTHPE 204
Tredfi R RRETATD NI L EAAEERE > {9 BREDEE > A NF IR
R VEE TR 2 R 5|33 0 B AREhiE S ok

BTN R ALt A > U s SV B ERZ B o BFEFEPFERLREE FEMEY
B2 2P (1) FRGR LR FRDIDRE LG S G 2 5 A RBR L

\ CREGRA BRE  BETURBIEG A g o

3 &
FAEERABE o %—V%ﬁﬁﬁ-i‘éﬁdﬁﬁ}ﬁ P CRE ST I
¢ 212
i~ 3@

1993 Rt 3 B EMTHPE ehip 4= 7 3 I EMT+PE it b Pt = B34 23 ehifd /3 38
% 3% % i 4 (Kaiseretal.,, 2017 ; Schereretal.,2020) - 47 37 & % & Kaiser % 4 (2017) 2
TREVEO AT RN CE T EF A (394%:EH 1 65.1%) FF 2R (31.8%:E
H I 61.1%) 2P EHR > Ra AP T RREEHES DSy Eh o TR 43%EH 1
48% > FERAFHC] @ T EFHR ¢ G T 56%8H T 62.2% o AT L HIPEZ % T AL TR ATAR
F ok ‘%fﬁﬁf FlEAPM > AL EE L E S AL RN AL SV B
Foxd AP A d R R LRy - B FF 5 0 Kaiser % £ (2017)

\g.

104



2021

2 ZREBLRFHA L FRFASY R - R R AT L 2 X ®E 5 SSDHLD
28 HFEARNRIRG I - R 3 F IR DENFRPR > ZEEH AR

# oo Juipl v RSB LR IS & 3% 0 77 j&_Scherer & 4 (2020) 2 AT R EEFFE BRARAABEL
ke o e REE RS R Aok F T o

T - %5 o 8% EMTHPE #1024 ahd /33 4 H bk @iesh » kie- % A4
oendond B ARG 3 L

A
FEERT G O EEFRE AR SRR G hf R A s Jff&—g 3 E 3w o0 MY
H

(“\

=N

oA

2 N

EMT+HPE 4>t 523 e = %

nh
.ml:v

BE R A ImARE A RHEF O LSRN LI RFEEL S pRoT A
TRECERENEF B4 300 BT T AT B R /s, s/ ch ok B {0
g2 Scherer % 4 (2020) 27§ % 4p 4 -

Froawd 2 e 2 Kaiser 4 (2017) A1 8% - Ro BB EFMF S 4 0 A
# 3 1069 A~ MCDI# R 304> F T 182 BAtgAREH T 4739 B ZTH AL 77
NDW #_19.4% &% % 71%  MLU /1.2 &4 3 2.1 A5 LR E ¥ 878 % 0473 Bk
R LA FTBRERRAKAIAEH T T3 ETHEALSF P O NDW £ 52%:EH 1 62% -
MLU /¢ 3.14 &% % 3.84 > FIM AT 2352 2 0cid o

ed PR AT VIR NSS4 B EMTHPE 2 = »x (Kaiser et al., 2017 ;
Schereretal.,2020) > A »EFERT L { £ » PIpH T %%F EMTHPE > it 4 2o L REE 5 ¢
%€ R SSDHLD EMHES /34 F F a4 0 2 By @ehi d A T H 6 2R R
B Ak TR A R BRI ES 0 MR E- HET -

M~ B

AT g edF EMTHPE %9 3 £ & SSDHLD 2§ 2 #4 /532 F 3 i 4 2 08
TEMFIRAEARLS P AR PP SN HE P $ e EMTHPE dofhs {0 0 P AT
RAFEWEFFEFRNFLER RN TR REFSRR NS cAFTNA DG
ZRE I hAPEE TR AR AL SR B F RSN o B R R
B kg EMTHPE it $3 G823 v F 2 E A M A LR > "R HEREHFF 2 F 7 oh
ko 4E o

Ra o AL RESFREERFFALLOEISE (1283%) 6> Pk, 2 33
FarR T AERSL R 2F PR RERH oKD EE L S

105



2021

34 %
¢ A
B3 ST AL P E L EYE S 25RRE (2016) - FERAFTHS R% (B
BP R AR) e pft T DI o
HFE ~HnF (1993) - FTRAEZELFT FE N HipM Flz2 77 - HF €7
93167 ¢
HEF - F 2 H2 28 (2008) By EH i FTRETRA - 440 W2 G
B EPRAKT Y B A
AR (2006) o FE AT T A AHFREEE R B H RERE Ak 2T (4
ARz L) o Mg, REARK T AL T 451 o
LR~ 2EE (2005) - pPRELiF P22 %l PHET BFRRKTELE
28 (7) » 145-166 -
e E T E (2015) - B- BRI :P*;{%*&fé;ibﬁ RN A

#

TR CEER RIS FEMED (2017) o EFFRI o ITREEA o 2
ACEF’T_O

Em FAE (2018) - BHHEHFERFRIOUGETF BBV 2 F Rk ed o
WA  FHRETFLET 43 (2) »93-120-

T (2011) - F5 23 #3822 S FE - FRETEH >34 135-170 -

gy (2018) o¥%ﬁiﬁﬁ; TR - 4P Lo

g (2020) c WEFFREK CHILINOTREEAL o L1 D umo

106



2021

F2 ML

Aguilar-Mediavilla, E. M., Sanz-Torrent, M., & Serra-Raventos, M. (2002). A comparative study of
the phonology of pre-school children with specific language impairment (SLI), language delay
(LD) and normal acquisition. Clinical linguistics & phonetics, 16(8), 573-596.

Chen, K. M. (2016). Phonological systems and intelligibility of Mandarin-speaking 4-years olds in
Taiwan (Doctoral dissertation). Retrieved from https://soar.wichita.edu/handle/10057/12629.

Flipsen Jr, P. (2006). Measuring the intelligibility of conversational speech in children. Clinical
linguistics & phonetics, 20(4), 303-312.

Hampton, L. H., Kaiser, A. P., & Roberts, M. Y. (2017). One-year language outcomes in toddlers
with language delays: an RCT follow-up. Pediatrics, 140(5), 1-9.

Hampton, L. H., & Kaiser, A. P. (2016). Intervention effects on spoken-language outcomes for
children with autism: a systematic review and meta-analysis. Journal of Intellectual Disability
Research, 60(5), 444-463.

Hancock, T. B., & Kaiser, A. P. (2006). Enhanced Milieu Teaching. In R.McCauley & M.
Fey(Eds.).Treatment of language disorders in children. Baltimore: Paul Brooks.

Hemmeter, M. L., & Kaiser, A. P. (1994). Enhanced milieu teaching: Effects of parent-implemented
language intervention. Journal of Early Intervention, 18(3), 269-289.

Kaiser, A. P., Scherer, N. J., Frey, J. R., & Roberts, M. Y. (2017). The effects of enhanced milieu
teaching with phonological emphasis on the speech and language skills of young children with
cleft palate: a pilot study. American journal of speech-language pathology, 26(3), 806-818.

Kaiser, A. P., Ostrosky, M. M., & Alpert, C. L. (1993). Training teachers to use environmental
arrangement and milieu teaching with nonvocal preschool children. Journal of the Association
for Persons with Severe Handicaps, 18(3), 188-199.

Kaiser, A. P., & Trent, J. A. (2007). Communication intervention for young children with
disabilities. Handbook of developemtal disabilities, 224-242.

Kaiser, A. P., Hancock, T. B., & Nietfeld, J. P. (2000). The effects of parent-implemented enhanced
milieu teaching on the social communication of children who have autism. Early Education
and Development, 11(4), 423-446.

Kaiser, A. P., & Roberts, M. Y. (2013). Parent-implemented enhanced milieu teaching with
preschool children who have intellectual disabilities. Journal of Speech, Language, and
Hearing Research, 56(1), 295-3009.

Lewis, B. A., Avrich, A. A., Freebairn, L. A., Hansen, A. J., Sucheston, L. E., Kuo, L., ... & Stein, C.

M. (2011). Literacy outcomes of children with early childhood speech sound disorders: Impact

107



2021

of endophenotypes. Journal of Speech, Language, and Hearing Research, 54(6), 1628-1643.

Liu, H. M., & Chien, H. Y. (2020). Speech sound errors of Mandarin-speaking preschool children
with co-occurring speech sound disorder and developmental language disorder. Clinical
linguistics & phonetics, 34(12), 1130-1148.

Nathan, L., Stackhouse, J., Goulandris, N., & Snowling, M. J. (2004). The development of early
literacy skills among children with speech difficulties. Journal of Speech, Language, and
Hearing Research, 47(2), 377-391.

National Institute on Deafness and Other Communication Disorders (2016, May 19). Quick
statistics about voice, speech,language. Retrieved from
https://www.nidcd.nih.gov/health/statistics/quickstatistics-voice-speech-language.

Paul, R., & Shriberg, L. D. (1982). Associations between phonology and syntax in speech-delayed
children. Journal of Speech, Language, and Hearing Research, 25(4), 536-547.

Peterson, R. L., Pennington, B. F., Shriberg, L. D., & Boada, R. (2009). What influences literacy

outcome in children with speech sound disorder?. Journal of Speech, Language, and Hearing
Research, 52(5),1175-1188.

Prelock, P. A., Paul, R., & Allen, E. M. (2011). Evidence-based treatments in communication for
children with autism spectrum disorders. In B. Reichow, P. Doehring, D. V. Cicchetti, & F. R.
Volkmar (Eds.), Evidence-based practices and treatments for children with autism (p. 93—169).
Berlin : Springer.

Ramus, F., Marshall, C. R., Rosen, S., & Van Der Lely, H. K. (2013). Phonological deficits in
specific language impairment and developmental dyslexia: towards a multidimensional
model. Brain, 136(2), 630-645.

Roberts, M. Y., & Kaiser, A. P. (2015). Early intervention for toddlers with language delays: A
randomized controlled trial. Pediatrics, 135(4), 686-693.

Scherer, N. J., Kaiser, A. P,, Frey, J. R., Lancaster, H. S., Lien, K., & Roberts, M. Y. (2020). Effects
of a naturalistic intervention on the speech outcomes of young children with cleft
palate. International Journal of Speech-Language Pathology, 22(5), 1-11.

Scherer, N., & Kaiser, A. P. (2010). Enhanced milieu teaching with phonological emphasis:
Application for children with CLP in treatment of sound disorders in children. In A. Williams,
S. McLeod, & R. McCauley (Eds.), Interventions for speech sound disorders in children.
Baltimore, MD: Brookes.

108



2021

Schwartz, R. G., Leonard, L. B., Folger, M. K., & Wilcox, M. J. (1980). Early phonological
behavior in normal-speaking and language disordered children: evidence for a synergistic view
of linguistic disorders. Journal of Speech and Hearing Disorders, 45(3), 357-377.

Sices, L., Taylor, H. G., Freebairn, L., Hansen, A., & Lewis, B. (2007). Relationship between
speech-sound disorders and early literacy skills in preschool-age children: Impact of comorbid
language impairment. Journal of developmental and behavioral pediatrics, 28(6), 438-447.

Shriberg, E., Ferrer, L., Kajarekar, S., Venkataraman, A., & Stolcke, A. (2005). Modeling prosodic
feature sequences for speaker recognition. Speech Communication, 46(3-4), 455-472.

Shriberg, L. D., & Kwiatkowski, J. (1994). Developmental phonological disorders I: A clinical
profile. Journal of Speech, Language, and Hearing Research, 37(5), 1100-1126.

Shriberg, L. D., Tomblin, J. B., & McSweeny, J. L. (1999). Prevalence of speech delay in 6-year-old
children and comorbidity with language impairment. Journal of speech, language, and hearing
research, 42(6), 1461-1481.

Tallal, P. (2003). Language Learning Disabilities. Current Directions in Psychological Science,
12(6), 206-211.

Torres, F., Fuentes-Lopez, E., Fuente, A., & Sevilla, F. (2020). Identification of the factors
associated with the severity of the speech production problems in children with comorbid
speech sound disorder and developmental language disorder. Journal of Communication
Disorders, 88, 106054.

Tyler, A. A. (2002). Language-Based Intervention for Phonological Disorders. Seminars in Speech
and Language, 23(1), 69-81.

Warren, S. F., Yoder, P. J., Gazdag, G. E., Kim, K., & Jones, H. A. (1993). Facilitating prelinguistic
communication skills in young children with developmental delay. Journal of Speech,

Language, and Hearing Research, 36(1), 83-97.

109



2021

110



111

2021



2021

FRFRE L AT R ET RTHL B R ]

IEa

3 &g

A0 B 2 ERIE R RE

AL BB R B RS SR AT S RT  RRT PRI RRE
R 24 MR FAPHE AL F e R FIRRERE L S22 iz - g2 &
B o

B3 AT
-~ FipmEmeRS o

CHARERFRE AR -
S FARIBPIPATHESE
R EFLFART IFT AR
S KRS B2 R R e

AELEE O BREIFRT AP PMGBRFL ST TR AR
T AR L ERARTFREFREELT -

112



2021

A case study of students from hearing impairment
School Participating in a gender equality micro-film

Ching-Ju Wang

Principal, Taichung special school for the students with hearing impairments

Abstract

The purpose of this research is to understand the true feelings of the students of hearing
impairment School when they participate in the gender equality micro-film, and to understand the
process, effectiveness and ideas of the students participation in the hearing impairment School the
teacher can further understand the thoughts and influence of the students.

This research adopts a case study, and the target is three of the hearing impairment students
who participated in the school’s gender equality micro-film course. Semi-structured in-depth
interviews and researcher’s notes are used to explore the experience, feelings and thoughts of
students from hearing impairment School.

The findings of the study are as follows:

1. The concept of students self -protection is improved.
Students think that the teachers teaching is clear.
Students think the content of the film is simple and easy to understand.

The sign language of the micro-film is not the same as the sign language used by students.

wok w N

Multimedia sign language test questions can be added to meet the needs of students.
The results of this research will be provided for reference by researchers in charge of
educational administrative agencies and related fields. The research results can also be applied in

practice and promoted to special education schools for teaching and research purposes.

Keywords: gender equality micro-film , hearing impairment student, case studies
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Support Service Needs Toward Inclusive Education
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!Graduate Student, Education Department of Special Education. National Taichung University
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Abstract

The aim of this study is to understand what the kindergarten teachers and caregivers inclusive
educational support service need in the inclusive Kindergartens in Taichung City, and to find out
what will be different when it has different backgrounds. In this case, the main research method is
questionnaire and supplemented by interviews. The teachers of inclusive Kindergartens in Taichung
City are the target groups. It is estimated that 300 questionnaires will be issued and 276
questionnaires will be recovered. The effective rate of recovery is 92%. According to the obtained
data, the results of statistical and inductive analysis show:

1. The kindergarten teachers and caregivers of inclusive Kindergartens in Taichung City have
important and sufficient support services in teaching, assessment, administrative support and
overall.

2. There are significant differences in teaching resources, administrative support, and overall
surface in different age’s kindergarten teachers and caregivers.

3. There are significant differences in teaching resources, assessment support, administrative
support, and overall surface aspects of integrated education support services (adequacy) for

different ages and kindergarten teaching years.

Keywords: teachers and caregivers, inclusive education, support service
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Abstract

This research aims to explore the self-identity of the gifted student with autism in college.
Semi-structured interviews are conducted through the orientation of qualitative research. The
participant is an autistic student in a junior high school with an autistic gifted class. The two
dimensions of personal identity and social identity are discussed. The results of the study show that
his attitude towards personal identity recognition is biased towards an objective and neutral
attitude, but he has suffered from high expectations of giftedness, and he will improve and hide
his autistic identity; the height of social identity and father’s identity will have a lot of resources.
The status of eugenics is less aware of the status of autism, while the mothers have a positive
attitude towards the status of autistic giftedness; the identity of the peers tends to be less open,
and they hold the status of peers who know their status. With an objective attitude, there is no
special attitude towards identification, transformation, and research has also found that the state
of identification will change due to different conditions and changes in the transformation of the
education stage. In response to the research results, the researchers put forward the following
suggestions: As teachers, students with outstanding autism funds should be promoted to
better understand themselves, and resources should be provided as a link in time to assist
typical students in the transitional education stage of identification and development, and to
establish friendship and friendship. An open learning environment and appropriate parenting

education are provided to assist the self-identity development of gifted and autistic students.

Keywords: the gifted student with autism, self-identity, personal identity, social identity
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Analyzing the learning effect of special education
students from the Science Park Party of special
education class in Pingtung Junior High School

CAIMING-FU? SUNG,TZI-CHIANG?

Abstract

This paper presents the implementation results of the science park party for special education
class students in Pingtung County in 2020. This hands-on science activity combines the four fields
of mathematics, physics, chemistry and biology, with the assistance of 5 senior special education
teachers, the four courses in daily life are designed. Each field 3 checkpoints for a total of 12
checkpoints teaching materials, and recruited and trained 27 current special teachers to lead the
teaching. Then 6 students from the Department of Special Education of Kaohsiung Normal
University acted as instructors,and assisted 83 special education students to conduct scientific
inquiry in this activity. The results of the activity showed that in the learning structure ability of the
natural sciences, most of the students in the special education class participating in the "scientific
cognition™ part can achieve memory and understanding, and a few can achieve application and
analysis; In the part of "scientific inquiry" ability, almost all of the sub-abilities in the index of
"problem solving™ can be achieved, but in the part of "thinking intelligence” almost no performance;
The development of "scientific attitude™ was influenced by the time of participation and waiting
time.Projects that can be fully participated in show significant attitudes,The relevance of life

experiences can help special education students develop more complete learning in this program.

Keywords : Special education class students, Scientific inquiry, Hands-on activities

! Corresponding Author Professor in kaohsiung normal university, Email: mingfu@nknu.edu.tw

2 PhD student

169



2021

R

-$

TEEHT A A AR RT IEL TRECHANENEY HE T S
2 FEPE LA i pEE L E  PEPREERTE-F 2N kT (K70 2003) >
2019 & > KTy A Lo aMAAAKT | OPFA TN 5 o 108 S 305 4 @ % o
mﬁ*iéﬁﬁo@é@ﬁ%ﬁ%#@*Nﬁ@\%%‘&%J%%@@ﬁ‘ﬁé?ﬁ?i
A (X #5r-2014 5 § 240 20165 &P ~ FgRP > 20110 2015) 0 gt n ¢ E R AT

wmE L L% #““’EEM§%%H§ii ﬁﬁ??*ﬁ’$$?ﬁﬂ%%jmm
S HAPEFIE B AEET RS R B LT RPF N A R R AR
FHcE P P Efed i Y LS ERFA TR NERFL, Fa 0 A
Eh s 5 A FTRFLE A fhe 0 L5 REREZT PG LS HRA g o ok
FlR A A ST AR 2 ?”’bw$”wﬁﬁ§i¢5ﬁ?imfﬁ% FehE Y AR
HRETEEARTERR FREFILE LY ERTARERE &7 AP LR IRE -
ﬁ%zym8§ﬁ&W%6§ﬁaw&&wmﬁ§i¢2§&%6A’ﬂﬂ¢2gaﬂsk
(97.17%) % % t—- 454> LB @ S HHRFLhF 2,749 + (10.48%) (7 2% > 2020)
wwzé@ﬁﬁﬁﬁﬁﬁég’ﬁﬁﬁmﬁiﬁ&%ﬂﬁ%%ﬂﬁéi?uK ¥ E

d S Y R E R BB PR E R AR RRBIFARL § - BATOT R

#Piag%f%ﬁ%*;?%%?é%T’ﬁ“éﬂﬁgﬁ%% hF Y ST
?zﬁJA'ﬂ@ﬁ Bp RS AT ??ﬁﬁﬁﬁﬁxﬁurﬁ%ﬁxﬁJ%%,aj
ZRAG AL R R S YR ARG B A RER

PR REB MY FH URETEE o B R R LAY T R B AR
Fép g~ R BE ALK ES  REPFFSEL R LR AT

e paEsae g

S FER AKE D g

Turner (2008) 45 &1 # 8 %7 4.5 24 F 2 #73%3+ (science for all) » #FHF 3 £y p 4
TGRSR b RSN BT PERIE G RT LA FR A B Ak
BRPRPAELE S BR CEFAEFR ER (ERE2003) KEFEFREFLEY L E
s > BRI} IS R - o B B AR (2009) in 5 vREV B S $5 TRV A2
R TINE IR T L N S ﬁﬂﬁ%“m”ﬁ‘“%%m“wéﬁ‘“gAi
BERE N T AN ) AR ERSE S KRR R S KM L By L g AT
MR FRE X AR OPFRFIIZIZ T b I H T I RIEYV I IR BEFEY é“?“
BoHAEY FERERE

oy =
ki

~

W
“

m“&’f

170



2021

NSES {r% BB 74§ #F7 4 ¢ (National Science Teachers Association,2011) -4 #k/g-=
BRRKKEFFE L B2 L HT - W) 37 AR (4 330 ) By &%
L REA T fE o 2 W 5 B = 2487 (openorfull inquiry) ~ 31 #5448 3 (guided inquiry )
& &34 1 (coupled inquiry) ~ 55448 1 (structured inquiry ) (Martin-Hansen » 2002) © *7
Mo FETREFEARF LT ER2F AT N b AR RZE RRE LD

AR FY L ERGEFELREEE R PP RFAFE PRS0 LF H A
ARG PR LR RPFRLTEEY -

Supovitz £ Turner (2000) %5 & S E L L5 B & % > C(= ) BT
ELEDFEY FRrEY (Z) R EEfrE ok Xy B <*)ihw?ﬁfﬁ@
¥ eRrF 5 (w ) wiF R KRR LN Lo o Ft > A FER ST ik ¥

FEER R EAFGE R P RRFR I AP ERFEESL S F 2 FiE 1l weh
KEFABER R -

FLHT LS RET R P REE 2 AR TR TRl R K ik S
et g o a L G ERARFFET N ORENAL DFY Sx gt BRI E
¥ F k¥F 2z (Scruggs,Mastropieri, Bakken, & Brigham, 1993) - % & ¢ kB & # <
REPE Y 2 SR R A SERAERARE o SR B RE S R PR F R
A-BEr A KRERELEL A a2 A AT rd > SHNEL RRLF L RTS
CESEE
ERFEL 3 AR i e ARG L AERPEHFLFEI R R LR (1) &
BN AERIE AT (2) HERBRR Y ALRR BEE(3) A4 2z 3R (4) %
W~ FER 2 K L5 (Harlen,2014) » Champagne ~ Klopfer 22 Anderson (1980) % :* DOE #£
T RE A & A ot 4~ (Demonstration) ~ g% (Observation) ~ 2 (Explanation) i&
FREFBREC A KEFTF L RFLLFRFEHT ALERF L RN TRRT
gy R 4 11 28 o Gunstone &2 White (1981) # ! POE #£ % ;%% » POE %% /A=
1% 2 iz A % FEp| (Prediction) ~ &% (Observation) - f2# (Explanation) -

BRBIET RS ¥ R Ev»ﬁ’*ﬁ KERE KRGS ERT - EP 5(2018)
R EPFFETZL ROV CRRT L 50 B ES BB FH T K5 K¢ (DOE-POE) -
AXPEREREEF? L DOE AP FHE T RE NG EEFRF AT AT Y 5 FRFIF L

HHAER S ARt > A SR L BRI FE A BRIIE S S E R
G H 32 (7 DOE cha »eif 3t @ ffd M1 w @ H 3 AP HFIE 4 ipds P 7 00 GI]ER
BB AR AR -

S LD ERAKTAMEREGL A AP GRS E A E

FAK(008) 45 ! PESRPB K FRLERT YGRS 2 WL R LH W

171



2021

H£§i%%’ﬁ%i??wmm’Mﬁ?ﬁﬁﬁiiﬁﬁ*éﬁ%ﬁﬁﬁﬁm°ﬂ&%%
(- ERAAARTRE) (AT - & RFs) (3730 2013) 5838 1 il F
f%ﬁﬁm%’ﬁﬁgiﬁﬁ%$’ﬁ%bwﬁﬁgi%ﬂiﬂ§oa@%FA;&@%Q
PRI P RPEATE R Y RS PR E LN PR RS AT Z B G
AR RRBRAY AR R T E S R AR FRTRB R AL A e A
Aqpend ERQARF S EAATOPHAS > T APORALFEEFPAERL 0 A L
*Fﬁ%ﬁ%*%‘”ﬂﬁﬁﬁmn&#é% R R ESTAN S L AN R

W

A RS S 2 Tl o R A Y LR e T
%\,_
FY 2 RFHE
) 18
HEAMEYNF > w0 E B > 247 T F
g Blig s B R = o
B gl
A 2N 28
SN j’] ;a?;b *&Im Pm ‘:E:
2 TR
e Y
I
AR
T PRI A
WAL 245 85 IR

i i

] BAAES “‘”“ﬁnﬁl;\
?J?Timf&«)il’i’*\? %;\,}@’#,figa & ¢ imss 'P?'
et g AR

SR APEFFL L DEAR
WA TR B2 Aaf g aq B ivs Borg g flR A - HF LT A

(Holstermann, Grube, &Bogeholz, 2010) > &R P FHRE 2 P FE Y B{frn s F & :
Tmese (FEPF SR s fMilsds 2018 =P F > P BR ~ 38 A 2 5 Browder &Spooner,
2011 ; Courtade, Browder, Spooner, &DiBae, 2010 ) % ¥ 8 (2003) = G enl 8 &5 v 4 T |
P A B KT R M AAKT 0 AP T MIRE AR T 0 B B Y K
PeBE s REA ARG EE I A TR B - R A B LR
PPERTRE UL RN R PR BRSSP
# 42 (Jimenez, Browder, Spooner & Oibiase, 2012; Knight, Spooner, Browder,Smith, &

172



2021

Wo00d,2013) > % 7 B g AR R A (L FAT B IR SRR ) L FALE

FHEREA S wgFEL KF 27 EF (Courtade etal., 2012; Jimenez etal., 2012) g & = L &

BMED? SEPFHFLEBEIRPERE > LAFFY PO MET™ > FIAERAH &

feo 4 REX SHBERITUSEIHET LR ERE S PPEFY o
@%ujéﬁﬁim,%ﬁﬁﬁiﬁ?u#%ﬁﬁ?i—ﬁéﬁﬁ?%?’i%@?%

ﬁi%ﬁﬁiﬁﬁﬁﬁggf’i@@ﬁﬁﬁﬁﬂ@’%%i%ﬁvu@ﬁg%ﬁggy,
FARE B P E Y B o

N R

B AL Sl R

AXPEEEBBESEATRK IR - I RERYEFTOR? [ FRKFL 3B LT
CREFFEAFERIES (BE1FAR ) ARFMEF A 108 £ 12 7 25 p 1 109 £
122 24 p YR FBLAK BEF20FEFEF LEFALL S HEPEFHE L
MARE R RPN F M R EG  PERMEE R ) FRER - HESEDY
FRAMEED HHmE
fedt g 2oy S R

AEFFEH I LR BARRY FARETEL ERE B LELRY TR T 4
EER VA ' E RS £ NN S N A A SRl S W) RE] N S
APEEMET LG B3R BAKTEA(EY 2L TR AEFIETL R2RZEE)
FIRERMFES L TG BEEE A R O E pg B R AR
AR 0§ ESASIF E A g de g

~

~

\\\?{r

AR ER Y RE Rk A PR 100 # 10 21 S £ & B a3tk ) 109 E
127 15p $ 18 £ 4 ¢H 223 ALl L% 4% 95(%5-8-7-10-11 -
1213 14 18 4% ¢ )& MM F P 5 hT R S o E KM F= e FgiTa & o
o EFRY

WAPERMER > FEREANMFRRFIAARM PR2ZEF S8 50 BERKFF2
EofRE AR AR s o109 £ 10 7 18 8 (AHp ) fo1l 0 19 p
(Bfw ) yE25 12 | prenfm 3530 o

AP EB R (- ) AR BAKTEL SRR ET TR (1Y RS
SIEKEF P LY ) (2 ) MR- HJOPEHET K98 (DOE—POE)» # i1 (£4 45:h
KEHFERFPFP LT 5 (2) A3 B2 ELPTFEE 0GR (2 ) BFFAART ZH
FAPE s THEEPE RN TRERF] 0 RKFFPT MR DOE g K 5 () #iEf
FRb  RELeF AP 4¢7 %27 DOE &8 Kvgitim o

173



2021

Bk Y hY - BEE RS EERKFIAALEREL SEPEEUR > ok
BIEFRFIERZEIEMPF FRRFORPE LR A H AR L DT for gt >
Y FREREFPFDIE TSGR EFRITOIZF PR gk A R E ﬁﬂ)}%{%ﬁ ’

i

I GAH2ZT I ER Y Joiv ok L RF paF o
o~ BT R
LEPEEMERTERL BRI A (S PIT L R 2 LT RIIE S )

5B K chiE R FLE ﬁ%*uﬁﬁ%%§4£ﬁ’+1%E]D@18B@F$—%i
BaigdEd s HRBRFRY P ERRFLAFPERTEZLSRHT TR LR
% 4% ¢ %27 DOE-POE % & {14343 109 & 11 » 19 p &7 % = = M 2 (730 304> 3¢
e M Rl fobl RN TR o Bl AiEd R - X 109 & 12 7 24 p g
N SRR S TIEUE O “ﬁ?” DS EEEG o L BEM T EROER B 2 A
Faif Ry A EEMLOEREFPLREZENF CPFRM LR ER DA
hiAF BT BRBEEL o

F-AMAGFRRER (109 £ 10 7 18 p ) WP A H B M) 5 2 DOE—POE e
PEFTRLBRFVINLPLEEFFREPERT S o0d g3 WY PR EREFF AT >
M AR HIEE R ot R AR R R M kA el
s BRI HPEEREAR S REFI YL LI OTEARPE cF IR VRER
(109 # 117 19p ): FAREBEHEM LB A BB REFLEFL oGl BT LAY
FROTEEG R ERFLRB MR (R DT BRRFIENLE  ARRP B
TR EH P Y > TEP AT 3 ERE R RS EEF R ottt AR
M R &Y P BAIRFL R 4pI 230
ERRINS & 7
(=) PEBMPF

13k g

AF# 0L DOE-POE chl B 7T HE S KRR FIREL 2 REFTEEY § &>

BT M AREPN F A DOE s RES S EAREMP ST FEANE KEFF D

L& 4vii o f5d DOE ## it FFF B MBS {4 h it 2 P T aniad

E%*?%iﬁia’m@@iﬁam@ﬁ’ﬁﬂﬁiﬁﬁﬁm%%u?#£°
M+ 45
BHEAG S ERE 2P mn A 225 % PEF-PEREHRE R 34
F-RA Y F 3EMF 2 12 IGELAD ) T EBHE I A E A S
B BEEFPN FEEAF RFEFL AR 2 F X 2 TR B ERFREK

=

e

174



B A LR

2021

17 LY S S
1.$Fe fiim 487 7R
rﬁlﬁ‘ﬁlﬁ‘J ;f']ili ‘} f Ll 7 e ’
2@4%4m£,¢mﬁww4 — gt i
B g_ﬂ Z-2 £ Zu £,
3% i 1% Pl g i EREEFET Rai R
2. 3% 5| b3 (Bt ‘?—,IJ() N 4)#‘5 i S I;fq\m‘b;,vi?a@-
- 1ig % FERapcs » A BT angegt » kKD E > ¥ 24
= L S NCTRTIP]
1+ 8> U2k F4e ¢ Z WIS
2400 KB R L VEFRMY o0 F oS g R4
14c 2 BB d B 3| ek i+ % 50ml P50 47 ¢
v g Fid % QU FRFRERES I MG RAED R TR
e ndk it o BigAe r R B F e
, LER RIS RjaF 77 -
RIFEHT REREET .
QKR S A B RS RS T A led B
S 1, RS EaBI > ¥ - %/ gl e rH P o
(Bepe L 4) 2. HMITSp RRRB LK G o BBRHERF A -
1. :zzkiwﬁfq&;g_:x hAER > T B F ARG 0 A4AFP ) o
¥ AL 2 RS S RS RA T
3,¢ﬁm%’—%@%am£@§@%m+%@°
¢ B ent £ B Ly P32 r Mps? 2472 R R FH N | E B2 (&
REFEFFLE > P ABIHEHF 2w 7 F)
o y LR P Lidray m%ﬁa’%iﬁ’l‘
$HiL2 % . s
2.2 Bt BAR T KRS
ws EAPB A 1. 1% L3 27 2% 4L afmh
1L mR* &g 3 Y FISAR ML » 'fet 2 o o )
v R SEmAmia Rl T !
PR AL R
() PREBM SR
AR S LAY D Wﬂ@?%ﬁﬁ’w%%i FRESED AW PEEH

Ed (12 E M)

%J-?J‘\_’”ﬂa”‘ f,%FF 5 % :fg_—;,,

f" }%}:&/r /H%&.’ Li%3°5—fﬁf’ﬁ§*

ﬂﬁ&ﬁ%%ﬁiglﬁlhy’Eﬁﬁi&—%%4ﬁﬁw%@ﬁ&8¢ﬁ’iﬁﬁii

g2 BmizR i

FEMDE § 84 E% 10 M
FFB’é ’ T' d ”_J}’i_?f"’ I:T‘JJZEFF;}’FI %‘\‘ 5]%1»%94&@

FIPRFE S 0
vAEH > IGE B R

ﬁ@%%@,gglﬁyﬁﬁ
2B ew A H NI AR

175



2021

mEME R, I 5 10BN 1282 F 0 RS E G ANE  ERBREEEY
HF A RBERMPEAT RE LML EL MM P Y 11120 (5 QRS
BIENEAEL R ERP P FREAS P REMOM T L8 RE ALY S PR MER O
FooREREAIEL FHEZTHE AP -

# =

B AR

P R R AAFALE T AR

8:30~9:00 3R 3 PIEY BARERERY
9:00~9:20 B %5

9:20~11:20 PERBEMBES  FEF L EP G KR
11:20~12:00 3 ORRHCE = R 2-3 M A KEF
12:00~12:30 F?‘Effw’ o N

12:30~ Fh et g BB RT RY

(z) B¥#=E2

AREREMEBT NG 50 BROFRKTEL DTS5 FEUE v E 2 A
ERREFLAXERaTE N cad R AR EGh2ag 1 LY R D OHRES > T
ﬁﬁ”ém&m”*%iﬁp’” e v gE 2 SEFIERRIE (2

SOOI MmE) BPRAHPEME Ay 4> s ERER (RS 21 23 p R E
%ﬁ%?%ﬁiﬁJ(ﬁ§%¢?N%@@i&a%ﬁﬁﬁﬁ%?)#ﬁﬁﬁ@&(ﬁ%ﬁ
?*ﬁﬂiéi‘ﬁ‘%%?)’?ﬁii—fif%‘?%ﬁﬁi’nw‘ﬁ*mﬂ*p SRR E s AN S S
HEF 1L P51 g s BfsE 4 P

s PIFREFALRE Lk RSN EHET -
FTEIp R iR ? B 1 EER AN LTE
yrgﬁ_gjfrmgﬁgﬂJaaﬁzﬁJ—ma%sé:rﬁ§%¢%®wﬁmﬁi&
PAPEESRE? R4 JEEAA YL TS TR -8 e Ty £5 apH
R HAED (TR E RS X aE e ER L TV EE T EE T2 & K
IE JERY S @l AP SR PEET CHASEAL v B RKRPAIEY A % o
BHARE 26 AFRBR %R RMLIERAAYRAR L 5-RLivgE > 5o 0
Mlamec@od o v GE 5 - LR 5 TR EaRe R FROIFIPFRMES > &
24 58y @152 3 e ERDLR? (blie §24 S8 & H4eR  BHERY 55
GAR B A F pE.L) E R BaEs o ) BCoKAER 2 T AKBMERY §
FlY BHFIE S > S8 R EFA 4%§i@§%@ﬁ§%§’§§iﬁ”?%,
U BB B o WP 2 TE)FF R AR WY FRIF 2B ME ’

Y
Rt
\n> n
A4 imk-

St

176



2021

ﬁwwhwﬁ1qy¢/“-%ijmaaséWm>pwﬂ%&§ FHERBMEEL

FF}l}»-}-T,,,,E'Jvmﬁég—F f P51 iR E L’i"‘,ié’ﬁ ##\jﬂ?’%ﬁ:?}iélrﬁ’xzﬁi BERLAR LN
4W*3§@%@imi°J
(=) FegZe s it

AR H G2 (Bogdan &Biklen, 2007 ) i 7 FAL A 47 o /Eﬁ’“‘if B RS
ABRFHER B B B AT HEE R ?;'Fq‘»'mi oS R B Ry e o A TLRE A o
FAE APERT FIA P EORERE AT R E G SEI R A AT EES B
L T i

1 & chffd e
A kPpp RPFAAB DT Y LR B P - ER (L3) - #52F7 (13)
PEEAR (13) #vAQH P andgp 4 A dEa et A3 E 05 BREP ahF A

Wu R & BIE P enT IR Ao

4«»
3

Rimp oo -5 THATEE | PRRMEENGF - 5 THAES

AT T GG S & 352 BIA TR RR-AR P -2 L8P A -
S-H I FHERR oMAYEESR: THAL T MAIBZHECELTHE T o
BELAEBHATE i "M FR%L TP P 8%5 TC 24
%%r&ﬁ%%ﬁ%—&ﬁi%érh’ﬁ:&&i%§FL’ ...... g HE A o
S MAvAE X e RS R RNBY - Tl 5%

N

AFTRFVRE A v GE 8L MATHEE27 B MASE27T R RAIeE 2
OFST ML v @) kgt T KEY ARGz BoEp TpFam THFREY ) 2
THE GRS B2 r gL AP Bt o
I 22
(=) B T ERr, B kg

FAwvfEBE TP g p LTS 2§ Ff RAPFDoag ? 47 T8
Flfe? 1 9012% "5 - &, 988% "G 3], 0% -

(=) I T#5HEL P kg

EAwBERL THEET PP LTS3 F ERAcmd L Rp AP E6E 2

Ao THEIIRS AW G 8395% M F - i 16.05% T i2F FF, 0% -

177



2021

(Z) TP EER, AP kg

FAvGE P T PF A A0 £ GE s X bl ? & onT 2y F B 87.65% >
T4 mE g 1235% 0T E g, 0% -

T RRPIEE AT FEEHHEAKT A LG Lo 0 3 i e R
PEFTSPEER REFFRIIEL OB R G VG -

o
B4 v H i;'L”‘q‘»
T =X A2 P iE I Ak R A

Frlfs 73 90.12%
g

1 425 EDp RFE el ? (F5304) U 8 9.88%

it 85 0  0.00%

#3075 68  8395%
g IR FIwRE LA BPTEEETE a0 e 13 1608%
FHL)

245 0 0.00%
Ak FE 71 87.65%
3 GBS R aEE 2 (PEER) FREE 10 1235%
1EE 0 000%

N CS R

() T ERw, BP kg
WA aow GH o8P FR i#’%fr#ﬁ»ﬁ_éﬁﬁi«k WaazF v TEERe ) B
TR R R ER AR L EERE BT N TR el R k=
CEH R HRF I I RN TR a4 o a EAER R AT B R
ARpHadiEaErs B3 TRY 5 E > N AR EF YR TSRS APER
V2hdmo BOIRMA v GE Y M TRE ) iy e T
B A-Pl-23z3 4 Taa™ p 3 g e A M A R4 b v 2 T1237%,
BMA-P3-4 84 8 R mRASd 7T > wAH R TS 0 e TP
P i3 % > ®ETLFE > &7 LR R

;.\

o
Z_

178



2021

%l-c72Fﬂ§+¢€waﬂ§4(ﬁﬁﬁjﬂfﬁwﬁﬂ“ﬂm’
FEFA AR EET (BEHEREFTEYALE - SERT AR

BEA-MT7-2 w4 RigenB 4 > F 22 FnSs% @R LT EFE 2o Gy 74
SIERERF P o

MAi-B4-2 § g3 2 23 B@BAP AR A J T URE g N REFEIH
H > S@f -B% ¢ P RERFL A umEe g Y £8 -
(=) TH5HET P kg

BN N ol R 53%*%b%ﬁu*¢rﬁﬁﬁij+ﬁﬂﬂrﬁiﬁL“
BIERE e PRAARSNA T AT FR o A A T RARA R o e A
?uimmrﬁ%ﬁ@éjgr“ﬁﬁ“wﬁw@ﬁdwm%oﬂiﬁ—%éimmr&{
TRl E o TR EAL R ENF AR R c EEAAE M ABRRDZF X P
W TR AR R AE e TR e R E ) A FH Ry S ER TR
MR/ m T B F R | % c BB APFABOMAIFRY T3 ZIEREBE I DEE
re- - RN TR/ AT EER | R R A TR TG B LB R A
HEG v TASET ) AESEY AR B EMAvGE Y B TRSET | i

4o T

\\Xr
%
R
s

L THEEFET-LYrafmss

Mi-C5-1 § a2 g Faii  CAFE S %A aiA  FH 37 s o
2. THE B T - LA IR RS AT

BA-M3-1 § EEF{l* S Ry - A 5 Z o B 6 B Tk

R o

J
s fF-B3 L. LR AR PR PAR > T A aE > SIES A K
He...... °
E AR A2 A7 8 TR

MA-C3-1 57 F - a2 > Y v @2kt > A4 24
FETE S R ERESF O BREFRDp L R
1 R b e g e R - A G enpEig o 4 e T -

4. THEF T -FREEAL e R

M2 -P1-1...... ,%ﬁim%wﬁ%ﬁ%@%ﬂé%%ﬁ%&@ﬁ@ﬁi%%ﬁﬁﬁi
Brd oS B L o

Mai-ML-1 wfbp 2= PHEZEp FHINER §482d KEFHIFEM fETa"i
Ao A R RIFKEF AR AP hE Y a4 o

179



2021

o HEH-M8 ¥
%7ﬁ%ﬁﬁﬁﬁ

WA F S M
T F AT E RIS
5. MHEHFL -FHMBEARTHE B
B A-C23 . f L83 HEES 59 mbf 2 81 Ak REMMELT o o
Bi-B6-1 § - Bz afilis 1
BHuga4q

v iR gk o - FIM L 2 E e AT
_E A FFB%E °

FENLL ST B RALPE TS EREFOIE L DY AR PR
i eogp Y o GG EE L

il

BEM 0 T ek e

L
W B Al 2 Lot 2 A 2 BT
BATL oA RPFFELNA RAREAUER Y 0 LR A SN BT E MR -
(Z) CTHEER R R

Bk S B A E R R XY B
BRE ROL B Ak AR THEER ggyggﬂpg@ﬁ%,
VA2 BERE G AT BT BABORLG R RSB RRDIRD RITAT
%mﬁ&**?W%%%%im@Lym#ﬂﬂﬁfp—%ﬁ$J

LF 3l 4 @bk 4§ &

R R FAEMA v BE Y MY TEEER | kb
4o T

2 B, 87.65% 0 4 BLE o, 12.35% % 7

PRI

% A » 4 3 »F'_fé“m

MA-P3-2 SHH A FHPEMER o LR IERT B o
Mi-Cll M5 iR 4 a0 i F 2 cnd sk » g2 20RF - FV 6
X B e

ﬁiﬁﬁa’wﬂiﬁﬁ% SRR F o R FIE AR F 4 BT
Wl AN AAB MR B E

BT BT KR Y S

P
MA-B2-1....FREERI RN B FED  FHEFELAWE e F - -
AR L s EYER IR R RN B EdmaT KL 2 v B
BE 2 -B3-2 Ml e 4 BEAR T ME AT o e A PR ARy 4 e S o
;;';\_!» t"‘-i‘_iyiu y

bTPEER ERAP  ARERDLTR AR DA o g
AXPEEGE G AR PRE s RERL BEY I T LR o Hm

B 2P e Y T L IR 0 IR o b R TR ey 3

ﬁ“%ﬁ*rﬁg?ﬁu”@
¥ okt ﬁm,w4aim+%mk FrFfd FEPRR G B DI 4 EP T
FRPEAGINGHK  ALF Y ERY > 5 RBFRLFY b4 o
e

r%?ﬁ%Jmﬁp’wiwa{@mﬁﬁﬁiaoﬁiaa&ﬁiﬁ@ﬁ it
ERPFHKA P MIPFITRE G 2ER > SRHH KL AR LEY -

180



2021

Bfo i THEORER AR Y > V- BREBLBIAR VA FE G- IEEE Ay
U@ﬁﬁéTé’ﬁ%$i%%%4‘imvgﬁﬁ EFAAI LT F L NP E o AT

'}F °

A At B S B FOTE 2 & RS R BT ] T
TR kS BE S ERT R TR ot TuER T Ak TIHFEL A
Brgmw g s TRAEfRAL ) 2 TRE -RF ) 2 adms i+ &7 g n @ rjrs
B B TRERR ) RUERET > B2 ST LG ERT > £ LT e

Browder ~ Spooner ~ Wakeman ~ Trela £ Baker (2006) ## 3 3% 3| » & * 4 i &7 Arh
W (k%) & &8 Tz (grade-linked) fr T & & i 4 | (grade-appropriate )
hEF o R P EERSNF o RV LFREGEH N g RiE o

A BB NS E J.immﬁkv’ FEfrH-fEpPESRE FREL 3 % F YV 5%
#2.4p ¢ J& » (Jimenez, Browder, Spooner & Oibiase, 2012; Knight, Spooner, Browder, Smith,
&Wood, 2013 ) » 7 & & NSES {r% MR 7415 KFF i ¢ iz ik (NSTA2011) > & fF cighAz K
FRERRRF LN ERGEOFELREEE CFRREGIORFLIF LN
iﬁi%ﬂiﬁ#' %ﬁ”&$%ﬁ4i§§”°”F?%ﬁ&m@¢&§*%ww%ﬁ
2 VLR EERE -

@ DOE ehg § 427 MREFH 2 L ¥y YV A I NEEE o oBiM 1 v 47
RIAMPFRIDT LA R TAPERATEMEE T IRE > » P 25 & KT DOE
PREREGEL R RTIPERMEE DT RPN AP EEI FKEY T G R FY
PR kiR E AR YA (FEP G ~mP L RE 2 > 2019)

€ Bma e
- P

TR TR R TR TREORREAT ) 2B R B
(-) PERT I ARFIBRALEARMAE B A RSP RFIEG LTV A -
(=) PEFEL P EHET "RAEA ) SF P RF G 8 A S g o v T LY

i JEET TR A HZ PAO AN P ORERF L AR AR S R % o
fOEE T RNFOUIAS B K FRIEFE TAY | g4 o
(Z) PEPERE AT 57 FRLTRDGEEFR > 6 Pt g (44 § 1] 32

}::E‘\i °

181



2021

=~ A kaER

Rp AP 8% P8R THERET o THEDERERAT ) Z B A G &
1P B E R AT
(=) P

ERLEA O B RMERENB > KPP L e 2R LT EL R ERREE 0 R
BERA P FAEY FRRY s g
(=) PEFEYL

FrPEIRECNEFRE I EFA R IR RN e SHFA NS B3
A REFOERET AR FRL TR R LTSN A e P ERSRE
(i)%ﬁﬁﬁﬁﬁifz

AT FEERINGBRBDZRER S AFRIZIRRFEG P HEOET 7 LA
REEMBE > LI iz FRER > T U AR B4 £ 2o

3R NBRFIOKE v - EEFRE PR FIE AT R g A Fpt o 2
FA KT P e VU PRTFEAPAE KT ERERPER A K 0 KLREARE S (TR
BB o AT 2 BN RERAT O MR D EA RS S RE > TR A AT B
FHRFALR  FHAPERBHPFRE L 0 520k

E%%P{J’ﬁ%ipiaEiﬂ%%%i&ﬁ?%?iimm%ﬁﬁﬁim’%ﬁ
EE L RS Wm%%?mﬁ\ﬁﬁﬁiﬁﬁﬁﬂii%%%@’%%P;?uﬁg
WEFAERHD FY v ah ) ot BARAFY LT € RITHI R ERE SEH
frftiz st 22 A0 H%““%ﬁ&rmﬁﬁﬁﬁsﬂﬁﬁ*ﬁ* FOI Vi 7 1
RIS A RFTE T R R e A S g ok S e R R R o R S £

AE &

7

182



2021

542
¢ IR
F @ (2014)  RAT AL € S T B TARRE B2 PE LAY FBRTET
15 (1) 51-52 ¢
T P IL(2019) c PEFEFTEESE S AHFA) B A FRIOIRFISHELRESE ¥
AR R BERAY c BRKTFALET 44 (2)0 1280
2 (2016) I ENFELREF BRI ERT 2 P TR T Ha - B7RKT F4R43

63-92 -
R E (2003) c PEREBSP/EKFL AL (ANEALGY e 7 2FFFIR 0 £
Ao

KT (2003) KT A F o FA KT

KT (2013) e Lo ERMAAAKT RS L RAE o 0 KT

FKTM(2018)c L - EFAAAKTHAFERA? [ FELAYF 5 FFR—p APF

%_ﬂw KMo

TR (2019) KT BB T R o A I KTIN

R (2020) 109 # B ¥ &£ 4R o £ 44 D TN o

AR (2004) 0 KA FERIIFE R c AR H 044 (2)06-11 -

# (2008) c MR AfRA G Ko P E R KEEPRE R TP FARS D e B

BRTEWFHE  F 22 Hhy o W8 o

FAH (2009) c HEBEKZ KERFEPEETRY - A8 KT ¥ 7> 316 5 43-54

BEFHFE (2013)° p 2245 - 0k F | (BARRE ) #FARFRE 2 kit siz (F 93 1
9-13) - 4 4 EH o

ERM G SRR (2011) - AESREHEY AT SR ET A 2 T grg | HAax
PA e fONFEE AR YR BEFRR AR 2% 30043 (106-142 F ) -

N LR

B G s RP (2015) 0 fe Th | HE—F LR S BRSPS e ET o ¢
ELREAKTEE 104 27 (95105 F Do £ 44 @ ¢ EAREAKTEE -

B G S s Fuledk (2018) 0 60 £ Mi%rﬁ% BRI LB NERITE L F 48R o
f##% 060 23-33¢

B G omPI R (2019) EERFFPFARTEAPERMEHF S 5045
BT i 2E%K 29190

HE FEHRT(2009) B EEHAERERN S KT F L-BARKY + F 5 4F>33233-266 -

R o

ﬂ\j.

e
<}
\4

-nv\.

g

o3

b

183



2021

EIML

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders
(5th ed.).

Washington, DC: Author. Bogdan, R. C., & Biklen, S. K. (2007).Qualitative research for education:
An introduction to theory and methods (5™ Ed.). Boston, MA: Allyn & Bacon.

Brigham, F. J., Scruggs, T. E. & Mastropieri, M. A.(1993). Science education and students with
learning disabilities. Learning Disabilities Research & Practice, 26(4), 223-232.

Browder, D. M., Spooner, F., Wakeman,S., Trela, K., & Baker, J. N. (2006).Aligning Instruction
with Academic Content Standards: Finding the Link.Research & Practice for Persons with
Severe Disabilities, 31(4), 309-321.d0i:10.1177/154079690603100404

Browder, D. M., Trela, K., Courtade, G. R., Jimenez,B. A., Knight, V., & Flowers, C.
(2010).Teaching Mathematics and Science Standards to Students With Moderate and Severe
Developmental Disabilities. The Journal of Special Education, 44(1), 26-35.

Browder, D. M., & Spooner, F. (2011). Teaching students with moderate and severe
disabilities.New York: The Guildford Press.

Champagne, A. B., Klopfer, L. E., & Anderson, J. H. (1980). Factorsinfluencing the learning of
classicalmechanics. American Journal of Physics, 48(12), 1074-1079.

Courtade, G., Spooner, F., Browder, D., & Jimenez, B. (2012). Seven reasons to promote
standards-based instruction for students with wevere disabilities: A reply to Ayres, Lowrey,
Douglas, & Sievers (2011).Education and Training in Autism and Developmental Disabilities,
47(1), 3-13.

Courtade, G. R., Browder, D. M., Spooner, F., & DiBiase, W. (2010). Training teachers to use an
inquiry-based task analysis to teach science to students with moderate and severe disabilities.
Education and Training in Autism and Developmental Disabilities, 45(3), 378-399.

Gunstone, R. F., & White, R. T.(1981).Understanding of gravity. Science Education, 65(3),
291-299.

Harlen, W. (2014), Helping children's development of inquiry skills, Inquiry in Primary Science
Education, 1(0), 5-19.

Holstermann, N., Grube, D., & Bogeholz,S. (2010). Hands-on activities and their influence on
students' interest. Research in Science Education,40(5),743-757.

Jimenez, B. A., Browder, D. M., Spooner, F.,& Oibiase, W. (2012). Inclusive Inquiry Science Using
Peer-Mediated Embedded Instruction for Students with Moderate Intellectual Disability.
Exceptional Children,78(3), 301-317.

184



2021

Karplus, R. (1977). Science teaching and the development of reasoning. Journal of Research in
Science Teaching. 14(2), 169-175

Martin-Hansen, L. (2002). Defining inquiry:Exploring the many types of inquiry in the science
classroom. Science Teacher, 69, 34-37.

Stake, R. E. (2013). Multiple case study analysis. New York, NY: Guilford Press.

Supovitz, J. A., & Turner, H. M. (2000). The effects of professional development on science
teaching practices and classroom culture. Journal of Research in Science
Teaching ,37(9),963-980. doi:10.1002/1098-2736(200011)37:9<963::AIDTEA6>3.0.CO;2-0

Turner, S. (2008). School science and its controversies: Or, whatever happened to scientific literacy.
Public Understanding of Science, 17(1), 55-72.

Mastropieri, M., & Scruggs, T. (1992). Science for students with disabilities. Review of Educational
Research, 62 ,377-411.

185



2021

186



2021

WAREY FEEY P A RmE 2 p ARAPEEAR
Y 22 A 4F

L -2~ . 4
;‘;gpaja’; \iy,i_ﬁé‘ \ﬁ’\*‘/l‘ﬁité%ﬁ%

187



2021

GRREY FHEY Y AL REE 2§ APE R

R ARy
PR BB EAKT S R
Bz B 2efrfe s FEARpysr 14

BEF RS B ERKT T L2
BEF e < Bk gT ot L2

&

A PRt FE LT RMELE T 8 (Augmented Reality - i - AR) #¢
Mo AP RFEL)-REPF OMRRAFETY § 0 S UFEL RAEY A REE L p R
PEAB2ZEY 4 20 F 4T CHAMAY FRITLREE 2 v > § bR 23
e A (8 o BEFRGIMEAY FEEY YR 5 FURRELp APEASEY AR
ke o K F A GEY o Rk TSR TPEET L2 THEER A

P EHT ARG S A A S ¥ i E A S WE e GH Y S T il L
THERA L AR BANF g O Rk 2 TRFRT R E o TR
AELEAN Y WG LA R B AR B AL PR
Hwme B ER 3 RFADFNER BT APFFRT LY FERLAOEY SRR LY
Wi TEERR L TD  FHEETRE NELPEE] AR RHERRY R
AL AR R E A TR EWER

Mt ?}3‘%3”')315]!51\:5(?4‘5’}'7? i‘*‘??%ﬂ

188



2021

3

SO0 -4 & S T ERYNABRKY ciEr T2 ERIAAKT | hEFER o
gy agZ o e Y BT ERF L EY @it 4 (T I%2014) -
i%%%ﬁﬁﬁ?%%i’i%u&iﬁ—ﬁﬂﬁré%ﬁi%ﬁﬁJ&4:3Wﬁﬂ%
Haa g ;;,figx,? S % r,fi;;ié,? S R R E RT @;;:,;%Igﬁ;\ LA g;;)]:ﬁ;g%ﬁ;g * Al

HEPL S AR BERE R APEFR T RG L% THFLET Ty (ffz**& » 2018) ©
I T p RPEAEE A2 KT oA TRER R BARLET T AR

-gg

e
At °

iRy 2 LB A L g B R B EP A - 2 &
FEFAIRE (FT02013) w o ?ﬁ%%giﬁ%?iﬁ%wm%ﬁ R s A
*iﬁ?@ﬂ‘Eiﬁ%%ﬂuiﬁﬁﬁﬁ(@%W’m%%ﬂﬂmﬁﬁﬁf"g 4 %
PAFAFREATRIL Ra B Y 21182 (¢ ZEYVRE ERFLRERE ) RS S
bl

Po LY 2 RA R YR G IRR S R E AFT v F RIS L

W
;
im
e
&

o

cB A E Ao F v AL EOTR > F e R R
F252011) o M E R (2014) & FRE ) HFR4 A
G SRl Ba R S it S R A LN B
CRITARE X URE B MR FARF RARE A 0 Ao Fop
AR LT RFUFCREE 2 g Sy @y -
Quinn(2001)4p 1 7 &+ & ¥ (Mobile Iearnlng)fq,\ﬁjgmﬁv EEEE KREFEY o v -
AR B A I RS FRPEDEY SN FEEY 2 R Lkt B 5
"H ) (BB KB 2009) - ERAAAKTHANE RN L FTEY
A B s BER—p R (KT 2018) dy NP FEY 2k RAGHE 2 H
PEAFFCEIREY DL AR SRR GNP RFARKER A HRET
BEABEY RE R EFPAEFRCB FLF TEAPEREEELN S - T F Y (Mobile
learning ) efs & 1 ~ Bz it 8L T AR IRERIE ~p B2 A ZEF RG] T RS
MY BERE R T BRI DY BT o AN REY RS TP RT
m??”ﬁ‘ﬁ?ﬁi%%%@&ii%%%?am’iﬁr WMEY FTRIIE L 6 F Y
PRy il MR E Y RS 6L (7B AR AR ~ BB 2 (R AR
L) HEEPF AFLCRREAEFIPFPEDFEZEFY FERBRLZ I cRBE L F S
L AEE AN AT R PEETIORSER  Ra R B B A

3l

2} oL
S

o

189



2021

78 &% (Mobile learning) iﬁ{g’z@ﬁﬁs@}j R kieFHEY (Quinn> 2001) - i
AR kA B R S %f?‘i'l?’f?ir%‘f% FeoEEThER R PRV S
W TR LB e B R ok X U Y B
BT 0 2009) 3T - G d o fEa o4 ARTHF LI A EAPA AN 2 - A
WEREHEY R ART DG R blderFa (2017) Tkt 0 R & §J
IR L o D RRE Y o "?%ﬁ%ﬁi%ﬁafﬁj B s AR KA F T FEE
Yok o VA ARARERY &3 Fﬁ? ERRIE N R GY o R ﬁéﬂ@*
FEREEEY S KT im;‘fr%fréﬂ >k (a2 s F3EL 22016 RPR4L BRI Y T
REE -~ HR2 2 0 2017 5 BR %~ EEok 2015 HARES ~ FRARE ~ 5k P > 2005) 0 (FEH Y
PEE-BRTARGZEY > AL CHREREOEY S G PRI % ,T;' v EOTEE S P B g
2 (2018) #* FHEY BFHAR KD p FREL P ARAPAFALS A0 H A B
FERKEFHE R R EHpPREFLIZE PR R fol oy EFRA - B
Fme (2020) 0 K3 EF VAo EORM o RER Y BFHF R KT O FIRAPRITLF R
HIBRFEORo HE A FVRRFL 2T BHATERE N ot BHEAF Y L2 4
P AR
B+ 2 {rifdRés (2018) » s =8 £ (RN Bt b ER R ) AR D
BV o GREY iR e AKE R KPSy Ak B FREY s E
et 4 b Bl nE Yok Bt Rt B R F RO ERmE L > L ARFY RS F DE
¥ R4y o

AP OEEE Y Ap s S RAEE RAEE - Ll frt 4 R B R
(f”ﬁ’&*ﬁ‘lﬂ&'ﬁ[} AR $x88) B &2 9 3Ae (& AT ) F » 7% RRY FTIRFLE 4 i3 4

S B M A FIT R A ke T A (4R 0 2017) -
ST ERARTAMKREL-p BAPFEEPE L E

Lo ERAAARTHAH L P AP ik (2018) Y T AT Jﬁﬁ%ﬁ’-k‘ﬂ;‘g

LRI G AR o 3T i ﬁéj\ﬁ ATORE G RERB j‘_f_i;‘éonﬁfkrm
FTEFERRTOPBAS > FINAPORAN FREFPEEL L PE oo
uﬂﬁﬁﬁﬁ@&%ﬂ%ﬁ&ﬁ’a%9#4mﬂXﬁ#fﬁj HRAL > BT 3R 4]
Brfefid o Ryp i AAREDSIET > F RN AP FHLBOEAD F FY LBP S
Z - HSIEFAFY P E W - {%*%iﬁﬁiﬁ#ﬂ?i‘ A S ZARREAHFEIPESD

ZFE Y CRILARY PR PG 2 TR Gk o T RER

190



2021

@&ﬁi@,%gﬁgkmﬁﬁ?&’ﬁ?M§i%E%%§%%oﬁﬁi*W@ﬁ [ 5
B Y AR PEPE R FT R AR SERE AT TA LEA L ERAA
KTHREE g APEHRAEY AREHL -

AP ZAEYEARARRFEEY YT RERE L NEY 2% 0 A2 [ 2RE A
Ko AL AR D AR PSR PEET VY EAES LRI FIRES 0 TR R
PEAS AR e L g THE LR ) D T AP TA g Y AR P
A PFRT S PEETIPFER Y PR TR T fF B - AT FE
flig = BA = S PEFL S 7 LY R AR AR LA 2 B Al B E
FA) R FEE E A BFIEP 0 RAEfEAR A SEBRE TR L ERE A PFEFRE
WmEBEe BIEP > BEABIIED HAFRARG FAEHFEL BRI FLER

YREL Y

)
\.

%1
£V LRERL
P = 78
. R I T S N A e 3
;fﬂgg‘g—z‘r’ ﬁ»'Jfé = f@:é] N
£ gl
. FILAE
LI AR P LT
L£ <~ ﬁ:ﬂ']
F 3 A
B2 AL
':‘J—:inj_"j? =
_— ol ¥
R AE % - )

G E

s B AT S
FE iy R & ﬂ\?“r %gu)*%%ﬁig&{?ﬁiﬁj?'rﬁ
et g AR

Z~bommEs m;fi?;}%i?ss

FPH (018 FIL 2 e R > 4 2 L RaE 4 B R A PR AR
A Fla A 2 B B A (2004) S B RBNN AT ReA B R 2 0 B ap &
HBREYRRNA TR BV F BERRE P RENEREORD BV 4R R ok
PARARR Y (FRa 3 Flit-a LN KERNR RS L mmE 4 AP FFE P “To fRap o
B rehi P L KE R F G Aok (P 0 2018) o FER G (2018) # MY £ RATA IR

191



2021

mE LA PR HBPEHEL KE M - 5 DOE» 4 4 £ D 4 Demonstration 4

O % ObservationgL % » E* % Explanationf%f# ; Ff £ = % POE » P % Predictionsg | > Ot %
Observationg % » Ei* 4 Explanationf2ff - £ & £ Rt F 565 Jl# 2 - &5 2 g § 24
(Holstermann, Grube, & Bogeholz, 2010 % 2% ~ 2432 ~ &~ B~ M v #7° 2017 ; sk £ % ~
BAP s 24T 0 2007) 0 HOEN PO HREE 4 P F F Y EAER ol G e ok (5
P s PR > 2015 EPE s R L s Hilsds o 2018 EP R ~ P EL S FREF 2 5 2019 ;

B G S FREE s mA s 2019)
AEB LR L CHRWE A DEY R 2 hp RPEEBEY R I AR PR

BERARFY  THEPDOESPEFHE T KT R RM > £ 4t B 5 P F e 50 i
AR RPEDFY P BAFELHA > FRPEERTEY DFEHA

F LR

(=) FHARERFLAZE ZBP R
Ak o KL 5
AE R AR E IR B L

Th

<

o
&8 PN A Pk AR 0 W A (7 B B Rk
G AL PG TREARBEY SWAE > LR HHT AN 2R A
Ao RE AL EA (TAEY) FREAY LI FY pRPERFAT ARG A o8
KARPEARB AR AN > B L §2 50 4Bkl PR T 2PT B LR
WE2 TR AN FERIT - | EBAFR- T AR REORY 5 R
AFR-TEY FREAREE RSP R AT - THHTE (AR) K E i
B* e ~ERFFVF - TE BRSO (AR) B E A LW
(=) &2 RENF

A L FPEIPL A B EP R RIS PR AR B R( BER)
MRS FRFLE L (P2 ESBEBT) FEFHE - BERL-HS 0 FHAA B
Al ARG EY FRIES DAL S4BV e R B PRE  HGhE
BFaiE BeEiR? FRFFA ZFEL > o BER - Y R R RE > 7 AN REap
Prgs > ki A5 T X oA LR PFREFES > 3 FAE > AUt ki ABA ank

e

3
DRARE Y FRFIE A L FERE YR T — R AT
H*

-
% &

EBFT?

AEFRERpR (5 Sk #8400 P FAR O RREFERZ NG RO ARSI T
FlrpRAR I BERMARFLREE AL CFRGE  RIIWIF IR 2 - B
H - BHREERY -
- P

AP FEREL 2 ES 3 AY FRAMRY FRIIFE > E-Hap s g 1A

192



2021

A (A fEdce) na s #4784 (BeafgLe) AL ¥FE afFihmss
g RPEY AR FIPRERBE (3Fe) FAFFFAIHE B2 By
A AT - A BEARESRY 34 S HIABEARIBREY 54 R EL
BBEMEY 44 S e HFaBARBARREY 34 5T HFIEANS AR 104~ 52
,vt AL ERYP 5A N E S Haxsaed 2E2RY 64 F A Sad L PRY 24 %4
¥ oad BEARY TAUEFLHEILAPRY 24 5 247 = o

= 7
AEFIFTIELF 2 f S EBFFHEEAL jzp“%iﬁ&’g_ﬁwia’é,mwﬂfgﬁi
FAvgELT AR - P TR AAER M AR G H TR AY

FH o FHRBHMFROTAE o5 5107 6AERA LR PE T

ERALIC 0 F AN T P A PP o A WA R g B A frBe) T R BE?
Mg Ao d % PR L ha R EE? | TARECH (Quiver) o @ igiE Az ket 2 o T
BAVEINAEYRB Y 7 0 FAREM THEET R > An AN A He Ty Ak
BB B Ry et 2 Ty TSR §t 2 T4 IFARSCHE (Quiver) 2 ?

AR T D ERNEE SR AR S S S R R Y
mE? NTARRE B MERY T AAREH (Quiver) sk iviEd P | fo  Anas s

e MG FEE Y R E R et 25 1240 0 AT Y R TR KR 5 124TE B
e g o
Fo e E - A BB P RS B ARER o
AFPTFOTHERRT L LB EE N FER g ahr G H o
o TR A 4T
(=) EPFRLRpp RPFRFPFY LMD BARP-PERT(LAE)PEHFL (=
AR )~ FHE LR (Z435) Bw GFH Pl p 4 NAFFT o it ARFE AR
P g AR & B p el Fa At o
(=) Fergf:
kihie o - 5 T RB AR, vBELS- OB RHEENF - 5 TRAFT
FovAEL - aE P Ep 7o Ry W EAvRE iy 48 -
AP FRFTROGE T ¢ 322 BN ERBI-FTHRRAR-KRAES -
- BERBE RHPIAE O BERT VHREBEERY % NI 2SR %Ki
"2, BATRY %i T3 BE R HE T4, . %t BEAR o
yo ;?qb'ieﬂizwy AR BT TFL R AT TS v BE %L TF2
WER@%HL TC i dpfme®hs T,

193



2021

S BeHEd S WHA HFAL Y- 282 % T ok T2, ;
EpdEde ) - CHWERSE Tl Fo W ERSHE T2, i SpdE ) HEF R FATX

EFF%H;; l—lJ"
SRR

AETRIrEL e BHE - TR ABFR AT B v BHE - TRZFVF 47
O ER W26 R 6 e kIR TR KB Y ARz BT T F R
THEEL S TPERA ) st
- TR AP kg
(=) Bemis:

eF A wgE Y o P TR ERA PIER G A AL LT R frRe) | 7 kR
Fon [avif g enih 8590 0 T B PR e | R 15% 0T A 0% 2 Tip ek
b PR PE o Aon DA ) ik T7% 0 TS E R R PR o | 2 23% 0T 72 <
§ 1 0% 3. TAR #t48 (Quive) ; ¥ 1 R igihftde k » &7 vy | chik 74% 0 TG £ fF
BFEA G ) h 26% 0T 7 A F R 0% 4 T Gt ARl o A aei )
W T7% TR AR AR A ) b 23% 0T A A F Lk 0% e Y AP h [
AT FRET Y Sax Daei | enik 78% 0 TS X RS o, b 22% 0T 2 S FE

it 0% o r;fi%g&—’rrJ EEY S35 AT 4L 20

3 2
5 ? %‘;ﬁa rf“‘?%’e’r’ﬁj :E_r'n%f Sg‘ = 3L
AP E I8 A
i 85%
Linie 3w TE & foid) | 07 b BE? SRR L] i 15%
*FE 0%
i 77%
2.0 iy A ac o Tigpiefod o P MR 07 e BE? &R R PR Frsg 23%
R 0%
Fif 74%
3.imit # a v TAR S8 (Quive) | ¥ L B ik As ki ? g X EFRAES i 26%
*F R 0%
e o ki Tl f g2 - i 77%
4.0 3 fe e Dok g e iRt ) iR i B 7 SRR o 23%
R 0%

194



2021

(=) Fem - 5

KE2vGEY BREFV LR TR AP nF2 g TR, =@
BRFeongpe FenFa 35 002, B> B2 7 chgRE Y chigshll i o 1T 5 E
Fa4 vl gy it e

JA-F1-1 T 7 689 204> THBEIR

J8-F2-1 T e v A 4wy &

J10-F2-2 T 2% mgughsf foaffsd » & - Bk

J6-C-5 " ARHHi A= 24 G arBE YV 1 g et B2 S % A1t o
(=) 3%

AL AT RARRY T RmE A TSR Y AR Rt A R FH e
Forid s AN PREBEIFTREENG > BEAHEY PR LN A oL E S
LR eak (F A% 4 > 2017 5 HEESEE 4 5 2005 FRAF 2~ HEE 5 2016) 5 60 L &
A PEF L R E Y (REL R A 2017) - A *+£/.<»‘ng§£§3;%_ GEEE S 4 T £
BF Y o S WP F L cRRE 4 PP ERL Blgrk (FP G ¥4 020185 F
mF & 4 > 2019 ; McMahon , Cihak, Wright, & BeII,2016 ; Rivera, Hudson,Weiss,&
Zambone,2017 ) -

AP EFONAs v g gy 2T T, Ko g Lindn T
[ESIN= el E U L P sk ! QL;H B APPSR T et i R @ e
TRV Y Ap RSB 0 A HE I PE R E TR X R 0 B
TG BB EAL e %
S CTPEET B kg
(- ) 2ehmdr

BESwGEY > BL THFET PP G 4 HY S ISP EPFHEL SR
PRBRARRENG % 4 HPEPFHELOFIED FHBARFE T - TV 2523
LU AdlamBhy v &7 Tv uds i 74% T g fmpaes 4 S5 ) & 26%
TS 0% 2. T R EMEREI ko A T A ik T4% 0 Mgk
Frpnes 4 A ik 26% 0 M@z A 1k 0% ;3. T3 T AR #48 (Quive) > &7 T#
ootk T9% Tk et o A 1k 21% T ik A 0% 4T85 U E feoen Mg o

Feor Tw s | ik 85% T ig R fFpaes 4 x4 | fF 15% " @iz 274 | ik 0% o i3t

’L
¥ o

VAR o THEET TS e [T A ) ik 78% T R fFpaes 4 L34 ik
22% > Mk A as | ik O%OFﬁiﬁiﬁi‘J B Y X 5 AT 4 3o

195



2021

%3
FYLRTPRET BV S
A2 P i TR A
¥ ol = ¥4 74%
Linas 3 a0 & 7 & % (76 R ACA LR 4y R ? SEEFFRLES A A 26%
#E 3 0%
EVE-NE 74%
#E = rh 0%
GEPE-NE 79%
.07 A # iy = 7 3T AR #itt8 (Quive) i ? EXEFRLEY A A 21%
#E AT 0%
) PN 85%
ATRL A G SR R S ? SR 3 15%
HEE A ¥ 0%

(=) Famit-pRHY
1 TEEFET-LY A /iemshEw ) 50

BEL e GEY FRGLE D 2 DR ER D AR BRI RGN M
B An R A S GERE AinE i AEY ARG PFREL FEE Y g Ty

TR AR HE PR B T AR v A B TRV E
ffy i o
J3-F2-4 T B 3| b fy c0ffig AR ik vt i R 0 - Azdp R R o
J7-F2-3 TRe sk o % A it e 27 § v E_ 4 |
JO-F1-5 Mgt % 2 43323 & b B
J6-C-1 T ] dh— Bng 318 Y ¥ 3o chiprps %.agg 8 HAE Bk A k0 T

ot T haai S o XL ok (fbdmik o FIR B F2F S R AR R A o ] btk

Fliad SR ER PG Bk ... 5B §hE Y o bt RBLD & R B P
Toakehpr iz B A B S0 A DA BaeRB S o
JI-T-1 DA AR P U RGF ERFRIFLARAWP)EF RS 24
SR 2R RISk E 4 RS BAR
J2-T-1 T3 B84 He anuahd g AW A 28 buniege > 2 Z 8 F o

—)B;i%% thﬁ {Eu ﬂ%i. o 'ﬂ)‘ 3 13—F5£f§mpm,z ) ;\,‘}f Iﬂ" T}g f’l’ :,. /z{é‘: EE} LK1 ’Fﬁmt/z ) ’gpa IFE
B,

WA S A PR AR A BRE B - RRATER S N RE A

196



2021

SR AR © PTRRATERR G o

B5-C-2 T- Bipd o] FRBERN GPF > wend 7 BREG - B Pl kg &g
BERELETHE > A BRE Y hf B2 A SWHELLE RS Rt R o
2. THEFY-FARAEFSE LI, AP

KEA wGHEY FREANEFPH AR EFLRRR LB THEHR
TGP I p TRABABRECL, PEY AR NTHEFL v GH Y Y
W TR FAR L - AR AR S AL ol it

J3-F2-3 THEpREFL [ B S chimito

J3-F1-2 T sapesig PIK 4 it~ b b o FE BT I 5 R G

3. THBIFT-FAfRA L HEHE  Hp

KEA W BR v BE Y FRE 4 N LT 2R TR LA SV RSP R B
HirRE > AEWTHREFY BP9 o338 p TRERAA R ENGE Y 2R
TS REE A w g EH Y ot TRRE TR RAL BT et e

J2-F2-3 Tt Aedppicss > AR { i 0 fEK gwmgaig v @ P {AAFIT

J5-C-1 TR RFEFXFIRFHFETTF IR A €0 FHF 2 & Basganst i o
%Eﬁiﬁiif%’fﬁﬁ-‘u’%m R R B R £ A 'JF%E'J Fofiw R KGR AR AR o

J5-C-1  TTgheprf » 5 B2 £F T d lpul A f il 55 4 4 F g
g% PR FR U

J6-C-2 THEYpldcimid * Fh Az B ~ Quiver #itdd ... o gty T
Wrg e 38 % 47 N BKEL R R B Ll d oo

J6-C-3 M4ttt AR iy ®AE - B A 2 R B TG SRR ek
() ¥ 2 BEEFP LT
4, TP 5 R LR A e B T P

FEA R ER v B FREL CAvFEY @ 2 FRHEDN L I HEY ER
feg M2 T i@ > LT PREY P § Y B TR e
ST AR UTAEE S w A Y B TS TR B St o

JI-F1-1 T8 F R AR ¥ IF P & thE

JIF22 T F R goenipi 0 v iPad f A %ot s e

J&H%F&@%kyaﬁwﬂ’—°ﬁ<%§?%%’ﬁ%ﬁ—£$ﬁ’ﬂ¢§ﬂ
A AR ST - o (AEIRE F
(=) @
AFEL AR A RmE L A TPEREL ) TEY AR A FH TS

RNk AN PERARIFTTREEPRE ) BP G E A 2018 02019 £ 4 B A F G2~

T

197



2021

BR L& ok % B LUPErpEYEd FREI AL G bz
ST AT D AE S AT B RSA R SR E L o A AR OH R LR AR
Mg > AETFRBAR? FamE 2 o THEET P2 P ¥ T4 ivHmz

AEA g PR FHEY YR s @ FRREY FRFE S E

ERFAEFET w4 o FR4E L (2017) % Fd g hp AP EY hdse FRF % e
FHE b ME LA T HFAR > AT TR GRS 200 L F 4
PEA M BEA AT ER e &3P AT/ AR | AR o 82
§ 1% Ao gd AR TR ¥ o g R TR A e Y (BT E R
L B FF AP ok B AV 0 TR OAR MK fo B R F o0

Fenmh » FAwsgd FR GFVEARDFEHLY FLR AP LIFR 4B
FRY B Aw BN kS Y ARG REAE L A LRAfEA4 B B2 R
RNEEE AP ERFdh e B E 3B M AR PEREL R

RfEA B TR e (8P > BRESEL (2005) 93+ 9 AHE Y agd o
wFF 2 RAF B U TORAL - g ,u%%;ré‘;ﬁ#a?z“é‘;%ﬁi;%iﬁngrﬂvgggmﬂ
THREEARRET U E Y HPEFRL & T PR 7 2 * DOE 54 > @ 4% POE

{

T A TR AL (2017) v gk AR BRE SRAIR R L T AR T
R HER] FLE RS R U ERE B 81 A R | R

eI B R <R A
EoRCTHEER TP K
(- ) Eaadr

B AEY B TREEER | P T 43 F ISR EPFE RSP
RAPEFT BB B Y Aoxi LT FR MDY | EhP o R lfieR?47 T
B i T7% TR | 1:23% T2 B | 0% ;2 TEERAE AL | EHP o o
Hae®?2% 7 T o | hik 77% T B o 1k 23% "2 B o ik 0%:3. TAR #% (Quiver)
Sk T AR s e e 0 Ao TR hiE85% TR e | B 15% T A B ik
0% ;4. Mk nidifss | Ehd > hho a2 7 TRB . | Gk 79% 0 TE
B 21% >0 2 Bow | k0% SR EY AR T HFER | OFEHTIEE Y S ARE
i 78% T By ik 20% 0T A B féO%c’Wi%ﬁéﬁu B Y 3o AT 4 4o

198



2021

* 4
EY4R "HEER ) EhE Y A
A8 P E IR A
(PR 74%
;= - 7, [P . , 2 s I 2 . B:\'_;‘ 0,
La MiEd kst | B > D F R fficme? £ 26%
B 74%
2.6 TEBEr B gy | EH P o R g e e ? B 26%
B 79%
3.2 TAR # %8 (Quiver)erff 17 | j&# ¢ » nF 7 imers Frioim e ? B 21%
b T e y N (AL 85%
4, [EX ;:\é;é"} @‘mjlgﬁf#m B /r'ﬁ‘ ¢ iR %ff” LN ETIS 'Tﬂ drip e ? F}E'U 15%
* F;':;B:\‘J 0%

(=) Feaorfr-PEER

EEYVAROPEERAD FAZFEROvGE Y FRG LS R Eg I PETHEY
EAE > B4 5 3F S B R b4

JI-F1-3 TA R R B AHR AT RS 2

J8-F2-1 T# AR¥ 2 ¥ % Hi BB 268 ~dx3F o |

JB-C-1 37§ &k |4 S22 g 7 AXEFALR AR 6 5 is
%ﬁ?’AFNHiﬁﬁﬁyaﬁ@ﬁﬁ$v&*Fﬁ%%ﬁﬁ@&%ﬁﬁ’¢@@@%§
PBrRAHDLEBINE REpRT R IR a0 B F];
WRidd £0 B gk A kg o - REF I bl 0 A @SR p e BIER L
Sl o @ A T H A S IE T ehdE e o

J7-C2 T Ao a2t Afd  frd s 0 g AMBEE I -

J8-C-1 TA FARpFREf i » s TF PRI AC Lge ¥k %2REW
ERA S B EE BB T R B LG R Bl PR
FEFE pigik G o P T EA K iR o

J9-C-3 TR ATHRELIZ HgAA v RBF - TR A P AL o
() @

ot g ot R EFY ARD THFER TP > BA AT BT 50k
FoAAN S AFONASE A R AL ELTRED SR o E 2 BER LR TR
NP EEFE L BB oEF oo o P3N BiES v‘/gk.zé%;ml%(f}éi% NEX AN AN RN

199



2021

THRT2017 3 R EY B s AT 0 2017) A b RRE L TP o s pAE ¥
ERPEHN L CHERE L PPE LR L G R gk (EP G 4 2018 Ep oy E A
2019 ; McMahon , Cihak, Wright, & Bell,2016 ; Rivera, Hudson,Weiss,& Zambone,2017 ) »

T~ Bwmadi

AR AR PR -FR S AR R 2 S (R AFET)EREPM F oo HLA S
V¥ FRFNRRT L pAPEHBEYV LA RDOL ST K F A v GHY - E 0o g
Ao TR S TREREL L THERR TR ﬁg%ﬁii’acﬁéié—” A B
Y G 5P s $FiRmsd SRS RTE I I e gy A% 4 o K4 WE
AAribprenw Gl ¢ o Jensditgs @ L Wﬂ%aw BR o FLRF Gl 1 Rann
K52 THEFET D FTREASS ALTGY TRIEAE LA ER A AR
R RS TR P HE N AN HRE B2 L 3BIED R BT APEHR
Tt o RAERANEY SR ENLTAN 3 THELEE  HP > TREEMEFNES
PEF L EAE & T EET N2 M RMET & AL RRF L P FRT o FRAL
ERCE NP i TR

YRt o HI L AR e R AR RS A R R R > BB T EHE R
- B R RFT R K R

iR F 2 PP FRT P FL LR DR R A RERAF L DR RT A
IEYV RSO APF T R (L M I 2017) 0 B0 S 2 R S 2 PE s
AR S (El s TR A TEAIR) FEF S FR O BHEERER
BnAk R B PR RS 2 PR A RE BRI R (s nfles o
S MM BT KT RE R
(=) 4 3§§ﬁiﬁ?ﬁﬁ:;§ SRR EAT R G TR s HimE 4 0 ¥ @ * DOEPOE
FEE - P E IR L K F P hPOE & > # ¢ hP-3fip] > 4o 3p 5 2 el 47 ¢ 0iF
BN RRE A BE RN GFE T o s R ERER Y SIENE IS B
iRy o AR PAEFE T P AL YA A L Bl 22 A AR ER

{

FE‘

'

o

= »
[y

Fﬁ%%‘f%’ﬁrf—i TR AN T B4 AT N - R B (J2-F1-2) - A
PRCEL 30 ORcE S I (JI-F1-4)> @ BIFR 2eig * AR SRR PO ot B 3 W
B FRERRY E2 A6 0 AU ERFHEEOERT YL 0 02 S By
F?W%ﬁARﬁ%’ﬁﬂﬁﬁﬁ?ﬁﬁﬁi%vaﬁ’%i%%ﬁiﬂ&%ﬁﬁi

23 ©

|
‘?‘* P
<

200


javascript:;
javascript:;

2021

542
LA L
i EF (2009)  EAFKTFET 24T 1T 6 H
%p_ﬁ ~EvefE s P EL s e L (2018) - ’*ﬁiﬁ?iﬁﬁ_ﬂﬁ“ PREPFREELZp RA
BEY S0 TRy  BAL6 MY TamEARTHE 10887, 2% B d
;%gm#gékg o
Eoeim s mp g (2017) - RERTRRELEV ISP EFRL B I RKELER - T
EARPAKRTEE 107 £7) ) 2562 Rz dBirg g -
R (2017) « 2 BImHT  FRETREOELA L ABET R A6 (9)
134-136 -
REAF 2 PR (2018) FEEYHIERRFLIEY 32 ] - FTREEVE
7(2)69-78 -
MER(2014) B #F7R2 e p REFEY T IR FIR L BEFAL-VE AL FE L0
L RwAyY 012 (4) > 221-232 -
FRap 2 ~HEE (2016) FEEF YV R ARARBERT FRLFAL L FPHEFRTET(8)
12-20 -
EEL AT R MTA (2017) c AEFEAHEPHBEREEPEER S A T
WEARZPE 1 EPBERYET 0 (10) - 61-77 -
EEY S B ir s 24T (2017) - AEE S AETRR B E HR B H 2 ks 4T o L3
#4021 (2) »526-
LoRes TRERE S FyEz (2013297 2p )
KR (2014) - ERARAFIKTHABLLE - 244 Ky
K73 (2018) - ERAAIRKTHAHBLERAY [ FEL LI oY RFR—p BP R
AR o R/ T RT N
AR (2017) - R &R BMEY L RFEFHFART (AR LHY ) 2
AR SN A
TP BRI v T REE S HRY 2 (2017) e R PER N A RPEY 2 5% 5% o PERT
3,399,211~
EAHZ (2011) - ¥ 2 {1F 2 P FRT ARY F R~ E Y B@md L 6] 307 FaR
Frrg v 8 €100# 7] (261-281F ) - i#b Y EARPFAKRTEE o
PG (2018) 3k ERAFNMME L A A2 HBPEHE T KT S APk 48516
gmg\m%m<m5)oﬁrﬁJﬁ?—w~ai*¢wﬁﬁﬁ§iﬁ§%?ﬁiﬁi°

m\x\h
T

PR e

201


javascript:;
javascript:;

2021

foord FARPARKT S £1045 7] (951057 ) o 4 ¢ FARBHKTEE -

S G AR s AR (2018) o B L AFLE AR AR ] B¢ N HITE 4 P 2 A iR o
% EHH%K > 60 23-33

WG P EL S 3P (2019) o EEME HAKTEAPAEBHEF LR -4
BT A= 5 b - B EEK 295190

EP G B M AF(2019) 4 KBE ) BV SN RE A E LR B TR
% % 50 14-19 -

B F A (2020) - HH R H(AR)Z M 8 BEE K HER) - Eng Y BRE L FY
ZPRE AL A Sk L4 o $ARKT 4 0 51 65-100

PR %~ Bk (2015) FHF YRR BRAFS L SBRT R 70 4(2) 1014107 -

BRE AR L pFREL (2005) LT E R Y HRBEY F AR KT KEEH A4 2R
7 37> 38 (6)40-57 -

B FRR7E(2009) - MRS R E A —HERCE Y N FEEY A BRPHET T
42 > 96-108 -

202



2021

EIML

Browder, D. M., & Spooner, F. (2011). Teaching students with moderate and severe disabilities.
New York: The Guildford Press.

Holstermann, N., Grube,D., & Bogeholz,S. (2010). Hands-on activities and their influence on
students' interest. Research in Science Education, 40(5),743-757.

McMahon, D. D., Cihak, D. F., Wright, R. E., & Bell, S. M.(2016).Augmented Reality for Teaching
Science Vocabulary to Postsecondary Education Students With Intellectual Disabilities and
Autism. Journal of Research on Technology in Education, 48(1), 38-56.
doi:10.1080/15391523.2015.1103149

Quinn, C. (2001,July) . mLearning: Mobile, Wireless and In-Your-Pocket Learning. Line Zine

Magazine. Retrieved from
https://www.researchgate.net/publication/343083598_mLearning_Mobile_Wireless_In-Your-_
Pocket_Learning.

Rivera, C. J., Hudson, M. E., Weiss, S. L., & Zambone, A.(2017). Using a Multicomponent
Multimedia Shared Story Intervention with an iPad to Teach Content Picture Vocabulary to
Students with Developmental Disabilities. Education and treatment of children ,40(3),

327-352.

203



2021

204



2021

B¢ P FOREIETIRT S m’? e
'1%\?“4’? ]

23 LR | O i £

205



2021

® v W&W;@%«Fnﬁ}g&: B
MRS BB B

Epoy g Al
AR B RRKT B ) Ko
R STl S RS ETe

g

AL HEFEA LB s THEL R fﬁﬁ\ Ao U ERE B Ah- p Bk
RFRFI L RO R L R FRFENAHEY SR b o B AR 4
PFARZ bR T2 ESALFEERELE VAEG v 0 B3 B FARKE 2 R
Ry s e R B R IRPELIE AL B A > RRMREH AT LR LY
A A RE S T LRI A LI ERASON G o AFT2EHRL D RER

BRAR AR AR EEa Y > BREBHERE 4 S FRFHE PP o 2 5
WAL NER R B ERCLS WP 2 e s B RS ROLfRS L 2 R

Lo L) HZamal » R RS B BER e BT BT A G iaeaS
BREIRE - W F R TR BT a2 a8 o I ko

-—\

(w
&
el

A\

80

=

H 3

23

‘

Y

Megiv : p P~ FR-BE - A8 RE

206



2021

Development and Support of High School
Mathematics-physical Gifted Students with Autism
Spectrum Disorder——

Take the Parents' Point of View as an Example

Abstract

This research adopted qualitative research orientation and conducted research through
semi-structured interview outline. From the perspective of parents, this study described the
development and support system for the gifted students with autism spectrum disorder in
mathematics and science. The purpose of this research was to deeply analyze the development
process, adaptation situation and support system of the research participants. The results of this
research were divided into development history and support systems. Development process were
from shock and resistance, thinking and seeking help, conflict and communication to identification
and support. In terms of support system, the research found that family functions should be
strengthened and the significance of important roles should be highlighted, stepping out of the role
of mothers, striving for school understanding, and becoming a support for children and school. The
suggestions of this research were: Parents should pay attention to their development process,
especially in conflict and communication, they should focus on the problem in order to find the core
of the problem. The importance of pre-entry notice, in addition to being able to fully explain with
the school, should also give full examples to enable the school to understand the real problems of
such students. In addition, parents should strive for the approval of the school unit to help their
children together. Only through full communication and cooperation between the two parties could
we promote the integration of children and the school, and we should discuss how to deal with their

characteristics and obstacles and limitations in order to give the effectiveness of counseling.

Keywords: autism spectrum disorder, gifted, development, support, parents
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