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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

19



2021

i EIHBEFET P

etk & (Assistive Technology Device » ATD ) g fefh B4 & ]‘ﬁiﬁf WIER LR Gen
fod EERS I (2 2 mP I 2015) ATD A EAK T HB LE & o BAAKT
FOF A ARME S (e Y PR R 0F o SR A TR R R 2 F Y o
Ao ATD chB~ B F R igd &£ 4 R3mR Y Al ab@aBfer 3450 RE PR
S %’f * R —'F’f » ATD # % e 3% ‘aig T%%*FK%:Q d R E AR KHEF ¥ E ATD fd
Ao B R 3G EPHRA G hATD . R BE D BEE S S g2
R ATD A3 A S RAEFI R L 0 BRECHRT LA R 2
BRI R g o

Hh s X EWERREELFA L R EY o T RRER Y AdREY > FIF ISR
EF g 3D A ATD £ -2 iE % & ipehd o HRaE 4 B Y o S g e
o wAEY T OB TP CHRBHOBLCE R T E 2 ATDY Ak o h g X B H
SRR A R R T R ARG R R M e e R R T B
EE o3 T ALY e BRFERE LS ELEREDOF L F Hiv
RO H P AEATRE L2 ATD - Aa o % 5 Bl e A2 BT S EpE > 2oy
FEFOR I RY o R PR FIRTICES BAE L TR o s TRE
da il TH, e TE  Bho a2 E AR EFRG PR RLE S Y S
R EY B PP §EE T P R SR T Y LR B &R - (R
2015) -

FEF SR E ALY I 3 5 o RS 2 H S S LS Bk 2 ATD #
R EAE S T N RA R il 24 o BEAMMRE R L L DT s
SR AR 2 o B R RE (A Y R

DRSS
~ B RO

e B PR R P S HRE S UL R RERRYE Y RS
PR e FAEY (D oo BEF R P RGL CRRY 0 R LRSI
PiFE b B EE TR A R B R R G 0 L H B (F #E1,2017)e
SN R BRI AN R 2

Hes L (assistive technology ) ¥ 143 £ 03 %

A
g
|
N
RS
=
ol
~=t
|
|\
Ve
¢
|\
3
<
“?m\‘l
N

(impairment ) s\ [t (disability) 2.4 » AT U 4B E P hgd (L 25 SMP I~ 3

B 0 2007) e P T A o REE A G B R F LS AT



2021

Pon P B FiH 2004 (Lewis, 19935 51 p M B4 > 2016) o Fot > #f o4 LA L S R
FAaFY¥ AL Lo
AR B ROTH R G R o AR R G Aot S e £ T R T D
RATFLeam T Fp R - FREY AIFITIELFN P Fa g e E o L bk E
BHP oL B s A fr B A% - i B 45( Uslan, 1992 ) 1245 Copley £ Ziviani( 2004 )
LT WEREEFRY Y AMET R €3 E C MR L S FREIR S ZE
£ ERERE o AT E RS LIFF R P%* Witte ~ Steel ~ Gupta ~ Ramo #? Roentgen (2018)
G g BETT f #Eend M & (Pal, Vallauri, & Tsaran, 2011) endf es fL 5t > 4104 g 2
= p WS WA APM AT SR
(=) R/ &g
FEFPHOEHFEE AR E L AR ER LS PR p & & F F(DIY)
Sl MEF 90 F NGB RRLPF RS > LA DIY b ERE TR Tk E Bt B
( Wolf & McQuitty, 2011 ) e Meissner & + (2017) e#= 3 » R > § £ F —fﬁ P RS
Wi p o2 el & pFods i AL S48 AR L4 o ¥ ¢b > Parry-Hill > Shi~ Mankoff £2 Ashbrook
(2017) = 5 4 FIRP G ET L ESALT R A b HM S En §EALT T g
B -
(:)?ﬁﬁiﬁﬂﬁﬁﬂ%

SRR 3F e R S EUIFANESS § S Y E EEN Y N
¥ o2z ey & DIY 4re & i B & 7 %F & et B o Hook ~ Verbaan ~ Durrant ~ Olivier £
Wright (2014) s 3 #F I REF L& RE LA I & 372 p AW E P T RT

SRR o BRAKFRI TG CEORFFLE N p W L T T

PR LT TR X 2PN EREFFLAILRT KRS o
FORAAREE AR ARP AR DY H 2o MEL  FRE PR LS

F* %2 » )4 > McDonald % « (2016) dpth o ISR EF AR 3D ST E Y &

R L 73D s E R fEe £ o gt k> Sleger ~ Kouwenberg ~ Loudova £2

Daniels (2020) B ftiﬁﬁl‘n e ET At 3D F|E AT 8 R enFEL 0 ¢ 7 5 sk ~ Fo s K

PR SR AR o

- \I,zrw —f#
(- ) BFHRFUE? 5 KT IR
ERERILORE P FAKRFEY WERFRE > PIRF A2 Ed kR g b

21



2021

WreFh R e nmg ot 3 GHEREHT ¢ A AT
BT Y A R R R PR KT IRE SO AR RETRY ARG E
BAER O B FHEFIRREFR CHEEEHE (F 2y omEmS s Fisle s 20k
4% > 2017)
(Z) P& WLz Aoy ol

Py s Fﬁ%ﬂz’.@i%&%? A AR ERRE AL RS TR A
ko B0 2 T HE (FEEFE) LPHRET G FRPERIBIRY > AT HHL
PAMHEIGEFT A EF L RFEEFIZI Y c SRR AIFFE LMY Y
@%ﬁﬁwwﬁyﬁﬁp?’ﬁp ¥Eﬁ‘%# ] o s wpespd SEHES N

SFAREF L BRERFAF - S50 E (BT HE) HREiF ""’?#if,

'&ﬁﬁiﬁﬂﬁﬁkﬁﬁﬁﬂﬁ@ij o pEL iR A kG R AR A .
(Z) RAp WS H L L2 YT

oAk R g R R R MRS R R R 0 B S DR PR E R0 RE

(&) FEEEFI iR T H R R R (REYT 2019) o i R o R it *
A EER I AR R AN E P EEBAKRET TR A ek
Boft s wAERE 2 F R
SN FRE S

PR IS Tl S Y SN R PR RO R N P R R
BT BES L > T F RN R AL BRI S A 0 0 JRES L 2 AR Ak Bk
Er T HE R R R o S B AR RS R it B e %

R A
RN o - a e

AT FER U, AR IR REEF I P AN ERTH
PR A ERILL Z RRARARTRIF P LERT A LSS (FLEFMIAFERE)
2RESEE (P EEFREF TR FRRE )

P S i R 3%

\\\Xr

ﬁﬂlmﬁ&’uﬁa%

=
E
gg‘Hu\é%ﬁi J%E@ﬁAy

I~ iFiEAE
() pH&EF L 2R 2L

A BEME i eche s  vRITNSIHE BAZp A FLiEhivh
R A e o R R AEF AP #@@P“F&?fwu?ﬁﬁ*a‘?\‘f\?sﬁ,ﬁ/l’ﬁ‘ﬁm R

22



2021

(4el 1) B8P Waes W& > hi il > X2 PR ORI LHFE A Hook ?ocii b
X T34 3D F e iE o ﬁ@gu?’fii\—‘;Q;L > é;ﬂ&\;ﬁii" éﬁ%‘g‘!ﬁ.o

R R R

(=) Eﬁi%—%#ﬂm“;ﬁt;lﬁﬁi

Ged i LAY B B el ekt B R (oW 2 2 W 8) eI Akt g
P g - 45 ATD ER (rBl 5 B 6) SREMFIKFR® LA APty i
3 ATD (4rB 7 B 8) - p Werd HE @ » HIFHH » 8- T Mo ™ 5 43 204 o
BRI T FHRB S A HE S SR 510 DA FERET T 4T 0 L RB- T
RGECT] T iF ) BEAR &S RET R AE o R - e bl R - et -
Bt BAER I F e TR R WRLES P USSR R R R
ZH LR44 R4 F BT o TH R P Yoy - B T - BU L o ARR A TR e R

o

23



2021

W2 p@es BT

£

RS/ R

AEith S

W3 43 e Wl 4 BoAR B st

B S &5 fice B 6 44 He

o000
TR
&% N
s ¥

W 7 43 fice

W 8 43 fire

(Z) p &3 ez i
El@l jJF"E'VfJE

R BN R Al s
MUNE PR RAT T O % e 4

Yy 49ﬂﬂﬂﬁﬁﬁ;‘@aﬂw%§%?
VAR IR SRR ok 4 8 BRF (LG . ¢

EX

24



2021

oy b 8- ffs i FRERFLH RN S o AR L H AR TG H A o
RV R ek

FPIHEaesmy 2 fei kA y P ez dmy dugfe > A7 ERS 5% 05
TP AT o
- ~ p @43 ATD 2% E fr 4z
(- ) &5 ATD K+ &

ARTPEFRRITRE AR LR L R G RF L R L g ATD -
AT B EEARY > A ETHRE A B BT > 5d $ - R 3DF|EIRA > LA LY M4 A
FTAREHGE > T A BT WS fodf sl d ATD o A2 7 BSR4 iR ek

5 ATD ¢ % 3 ST B R AT B OBREFE RE A Y 4 ATD “ri i R 12 FI RS 5
Ag%rﬁﬁ%%?Jﬁﬁj’ﬁﬁﬁﬁﬁﬁiﬂﬁﬁﬁ%ﬂﬁﬁ%*%’éﬁﬁﬁﬁ%ﬂ
B Ao 2 AT 0 BT & PPR RS AR o
(=) &% ATD &7k 3-8 48

B i L R s 3D FIE A g A F S A f'«; S RS RS IESIE L
TrREFET o 70— DGR F BT RMG AR P BF I RFRRY PR S @
2 Aend o FEREIE e RN G {5 AR AR o T WP g i L it
LR AEP

.43 ATD % - &

ForEFH LR TR UL e 3D HRHIT BT AR esa L BF

P

ERL30F Brg Attt & 5 —rd s s TR DA Sy 4oB 9
10 -
W 93D 7|5 4x5 ATD % - & W 10 &5 ATD % - & p ’E"‘Tﬁi‘é

25



2021

2.4% ATD % = &

SRS ERE S YRR BLR A2 B w AN S 0 2 3D slEr el i

el (B 1) FEMFARL 2 52 88 ATD AR 3407 ¢

(1) B33 FBE2REDE DS By A 27 B2M A L # et > BB 4
WEEAL Rgo

Rl
(2) *TREEFFRYEF ATD> ZHE T4 F4d B3 BB FEFY T

}bl
g REF ATD @ sx i@ * 4 £ L W4 USBagep > @iz g * T
BERTFREY USB b EFH TR o

2
~

F 3

(3) TR e L B o IR REM igﬁ*g@ﬁ%&;]i o

W 113D 7|5 4x3F ATD % =

3.5 ATD % = &

FEH s8R ATD L 33 fWit s i@ p ¥ 257 L7 i@ ang Bt Al
%ﬁﬁ’ﬁﬁﬁ%%?@%#kﬁaﬂﬁm«wzw fo &g &~ ol A 4 g 5
Mirbid o GRREERE HKEA N 2ERESIESES CIREOE g ‘@ln—-ﬁagg?i%

Bty | B (T BEE oo PFE S u;%_ G LB AL <) \ggﬁ;ié ,pﬂp,\g\.glé_

denEEw A G KE P RET ARG 0 AT R Z RERMA ;%g,r—u? T AR
ATD » 4R 12 -

26



2021

W 12 4+ ATD % = &

BEHIFHEY LERRBEIRIG L FIAERBME S ginr ko 1M
g7 @t > FAR g bk pb- K+ B9 46 (Cutting Sheel > 3 Vinyl (2 % ) i
B REA ) BORF R T R RFER O RN LRSS F R R e kR
o RBRFPBORFE SR RI SRR T L #HATMER > sl g AR AL

-~ p Wl ATD 2 F1 & vk

(=) &35 ATD AFT# 4 FIL
EREBFHIFR Y 435 ATD w48 > 3D 7| k5 ATD 2. § R fededrd|4ag » > iR

B R A S L AT R R EERRY > TR 3 AR 2 RS

BRTRFL BRI EFTS £ {0 USBHspeac o 2% TR (IoW 13-/ 14)-

W13 4% ATD :c 3 4 & W 14 &% ATD :c% USB #:5

27



2021

(=) &+ ATD 344 111 42
B FEREFERES ATD Ve 2 544 5545 ATD EE 4 5| # M pFv 3 [ & % &%
HATD 3 EAFFHUEARE > EF2 A7 hRY A RBRY T URY o
1.3D 7|5 4x5 ATD :
(1) R 2435 ATD ¢t & P3R53 la3tik - A hEE 25 > 7 2@+ >
4B 15 o
(2) FI* R P3VF A B RF L BRI R I BRI
P EEBERE A fA 0 doR 16 -

SRR EE T T,
A - EI R -

W 153D 7|5 ATD *t £ } /] 3 W 16 REi-2 &5 ATD B4 o 1 8

2.2 LS ATD
RG2S EEH 24y

oA ARE ARG LT LA

Iy
>
H
o
ik
T
g

(3
G
4%
|

o
i
s
Y
—
=C
=i

=

)

o~

i}
=
Y

A NG
LREF RS HE e ics 28e - Fa
i b - g ATD (mAE ) MR
- iﬁf@fﬁl@r FRESIERS -
TATDIRHEE D REE AR G R AE A HE f R
s dRat > VRE o

W17 7 & DIY ¢ (v 37+ 5545 ATD

28



2021

3.7 443 ATD A g% ¢

LA ERES ATD 4 £ 4 B3 30 Mg RY > T 200 7 N85 ATD>
o7 A EHBI T ARERT > MEBIRT LS AL R Y o F AR
B A Rk 4oF] 18-

W 18 ¥ 358 M £ 4Kek5 ATD

(=) &3 ATD sz & %5 48
.@@ﬁ%m%ﬁW@%%ﬁ’5ﬁzwD¥—@ﬁﬁw,a%ﬁﬁg@+’ﬁ%£ﬁﬁ%

74 W BT ASEARE R Y 0 L RET ATD i %ﬁ&%ﬁ?’Piﬂ%%k%riﬁ
WFE o RHEE AR AF Y L Br A ES 412 85 ATD 7 A F BRI

o B 1 o B ety SHOREJFT L F A v - Barg ATD RAE > 45 PP X
Pl BARRAE B PRFER LB E RREE ATD AL BE B TH
BF R F AL o AR 19 B 20 AU B B N ER R TR B e ATD i &
Ay B A A ok hE g

W 19 #4-+ ATDPP L 54 » R|FEE * W20 @it- B43 ATDEZKE > =
LEBRBFEEI VAR L) %4 PP LB

29



2021

(z ) &3 ATD "3 M iv= &
1. 4% ATD 44855

FERNFELIRI - BREFDFH - TRES AL LB ek B EH
%ﬁffééﬁﬁlr%*f%u FAEORRATMFIRFI LT RFFGHF L AT
fe¥ 43 ~ 22 B A R4 U4 % > 4R 21 -~ B 22 -

W 21 44 W5 ATD »
FaEE M A Sl ik
2. 4% ATD A#g 5%
T EEAER K %H?ﬁww‘; ZRIRA G A WE S £ FlEES
HE o AEES R X e R Fsé%i»’ﬁi‘f“ﬁw g o 4rf 23 -

I
':E\

N

23 At ¥ 4 ATD

30



2021

3.8+% ATD % # % 7 3yiK
RS NRRES AT T kg RAF g §8 0 BploNARRE S g e 0 TR

M- B Eg B2 TV N ED - BEBHEIUE A2 TR HYITN- B
5 Fosky ATD -

m24u%#%‘%%$2ﬁﬁwf%

4.5-% ATD A 4K
PHRAGEY W EBEEL THRE L EYRE R KERE IR 2B
B TRERATEAL > FRELE AL ¢ REES £ g 4B 25 F 26

Wl 25 435 ATD A £ %@ W 26 43 ATD 'S § RPN 304id

5.48-% ATD 3 & Wi FFx
(1) 43 ATD L 88 A 455

AEZRA PR BEFNLTIRAL S 28 SHhCEBEHR WERES o
BAg KEgzBe g2 Bk > f2d2 F 8P BN 6 FIlang
TG g FIRERGAREFE MR FRAERE LG ST 47k 0 FIA L4
Ay alaviE A 2 =B > BRI ERR £ B 4oF 27 B 28

g b

‘ﬁ\

31



2021

W 27 A& gy ATD 2xg 3t~ 73 - W 28 A £ %45 ATD g ®itiF + | 7
£ thY Fiess

(2) £# 38 E 485 ATD

CRGER A ATD R 5 AR P ABKE A [ 2 FitFinl
Birdd > FRF RN R TR (F29) RS - &
i3 ATD ehigcfe ~ 3 E K@ p e b £ p QU2 2 Aip s ke~ pE £FI2 R K¢
EH P it BAF 0 RRAE L i R E P L% AR RS

ANRET URBE S

Ko R
g T b FlAdd ATD M g REAH T 0 kT2

ki
kg g
R IZEEBE UL RS o

F_k
L

W28 Al 34K ATD

32



2021

o ERIIREFR Y B RLATD 2 s BB gk

TR R RS RS G F el S ] B LRI R A T ER
fPit g ATD )0 3 32 e PR RO $HE0F ATD S8 7 2 3088 9% -
Bk BER 2T LB R O WP AT
(- ) p#lsrs ATD B * k¥ 5%

Wi w g ATD @ * 643 ¢ » § P RIF¥4r3 ATD 587 & & B REF S %
£ AT BF PEFARUIH RTFLLL S B SEEF ATD R AL
FoOFNHRRELEVRTE BT ARF LV B WLEF PR IR

1. #-d5 ATD i » 2k

FEF#ch N B R Y A3 ATD Aerfl4 o BE 2R P 0 LSRR HRN

TRFFRRY  RRELDEVRERNAFY N AR o EEF LS

W+ LRl adrd ATD fficktt o 554 0 £ 8 ATD &80 R 4 KB+ it

BIGFER (FRLaFF M) sldg 2 5V

2.EFHELARA

FEFE® 53 ATD 3 B7 0 DURERR R 23 LS B r il Y 0 BIRE

A2 o EF AR OLL Y B RE s %ﬁd #3 ATD F By i

BAFL PRI RS o T g ATD S 7 URE 3 A Gk (Phrf ATD 24 2

E YRR Gl o FHEIRAALS o
(z) p %43 ATD f4 2

8% ATD & 58T % Sl (j07 11 B feff ook TR B4 7 3CA K
E4 TR > kTS A E > B AT p e R p e s VRS

’:Y‘E’:’

AR T blde § BN IR FRT O] 2 T 805 ATD F Ry e HE 2
R d - BHE P v URF Y 2R ol & o
L%%
W h—ﬁbmﬁgﬁiupﬂﬁ B PR A k5 ATD el % 5 B8 > =
i%ﬁﬁ%’ﬁﬁﬁﬁ%ﬁﬁ*%ﬁ’j?%%%—i%zmﬁ wWE &35 ATD i3
S G o F A RIT i - BE A AN BT

it

N
EL]

N

CRR A AR B At SRR

% - S45 ATD RA | > %5 £ 8
PR A E I A AFE A @ o BTk L 2

el S A N A I

BT FRINA R

=

PESTURYAREBHTR A B - S EE D S
PREEEE WA R A LT

-341:\?,

33



2021

-

3D LE BTN R B

e 7]

3D FIErk A RS BH A TR L
WA gL 7 e BRI T Lpﬂg Btk A g % BRFE 3D A
P AERP kA GRY KR RER - AR R fRAP kR S
Mg RES ATD thig * & & o
(Z) p fWé3 ATD s 23k

T3 AR Y By ATD {# B+ (R+ R\t > g2ipfl£3v4 £
BRI KSR L FE BB T R R E - VS I SR
P B A B g 3k B PR A ATET R AL -

T~ Bwmadik

-~ %
(=) B W5 ATD 2 % B frie s %Ik K%
IREERUE " $1 = g i A= S L T
T 3D Ay BT A AEERSHR BATE R 2T s 0 R
Moo dede 4B S FARFRE TR TH o BB~ F LTS a5 K
Hi AL AT A S USBREGFHEGART IR LIRS KR o
2.4 bk ATD s fE T2 H~ § £
% - N4k3 ATD 2 3D #ler i@l 15> *hpud £ > Ap g X E 4 & X 7 e ik T8
Bl BEFBHIE R F L ERNES O T EL NI EORERY @R H
MR P E R AT AP BFHG 0 R R B A 0 B EE
F ATD ehz 2 ¢ 3] > foRgedd it o iAot o i 2 U 2 85 ATD # * 2%
it e
3. RSN 3D AP HAE PR AL 4 2 R BT 2 1)
7§Eﬁ&ﬁﬁmiﬁ?bﬁiwﬁﬁi%%@%¥’Piiﬁﬁﬁékﬁ%’
MRS KRB 3D FUEP PGSR 1 AL Mg AP R L RRAFERE S 0 T
R ITER R TS AP R ENA TR 24K K B3 ATD
BE i AR, AR - BETREERE o T RE B & L ATk
R Sl
(=) #FFrrirstp 1l ATD hq 2
JpT v g ATD ehig * & 3 o #05 ATD & 73858 2 "6 il (v 0 o7 805 frif
Wk TR CFARY JCAK R FEFHF LR TR 3C e R IT HH S
FA7Np FHRIFRY AR L DAEIBE > AL R FETYRPSSERT > % H
LadwplyrrEyEE AL Fp W T ARELE ) RRT OE R AID

34



2021

B A TR B2 BRI s ATDREER MG S0 0 2 & 2 H i L e
FLer S LANTIRE AR AR URE AFRFrARSE ] B
§ LY doim e A ATD - 343 ATD G f R %0 5 FRene» X &7 o
-~k
(=) p i s dmtr Pt ERRT KT L By T

FHBRAAT FLZE2 0§ Wi RN THE LR R R K ek
LD RS SRR TR IES T2 LoD R L A T
(Z) AW PHEY 25 H% 2527

BT L SR R SEEF BT LRI AR TR P FER
3 ATD e ¥ » 700G 5 v b blhe b @ P H R - RFA AT o KR TR
TR A Qe B E PR o T 2t R e PR RS 0 S G LT R
G g o
(Z) #FFFmgptddngz gl i

FIREALTREL BU LB RS - HKE 22 33 F2 pEHLFHLBE ¥
FARPEFAFRI A FEHEELHIHe L p U LT RA KEFFIF L Rk
o AR AR R TEEN B 2 F R B feRE A7 o B L h U
Pl 2 AmEFS R

35



2021

34 o

P oo A

T3 P 298] (2007 ) 324 (AL PRIFH 2 3831 - FARKT F 7] 010303240

I R2F P IL(2015) ARPFARKTH PP HLAK LA L] - FRETFLEFT 20
47-68 -

R E CMIEA - F00E s I RE (2017)c AP 2 REAKTERE D RKFEY LW LK
FRE2ZHFL - BFARETEWBPHLES 175817

P By (2016) o JEAF7RF T AP B 2 R ol A P ehp il o 2 4K 0 240 18-

FHIN(2017) A2 BAKTERKFHER S EREFB PRI EN288F7F (1Y
B2 L m ) Wit A e oo

###2 F (https://sites.google.com/site/nutnspeat/ ) °

Brdy(2019) I N K ERFERPERFEL — UG FR 2T
Bz An A S $u32m5 % 449 o

FEH P (2015) Android s * 4258 5 A#2 T H S KERNER P —UF BRE L6 (2155
Z AL ) AR F R gk

e

B & R F Lk )

36



2021

F2 ML

Copley, J., & Ziviani, J. (2004). Barriers to the use of assistive technology for children with
multiple disabilities. Occupational Therapy International, 11(4), 229-243.
https://doi.org/10.1002/0ti.213

Hook, J., Verbaan, S., Durrant, A., Olivier, P., & Wright, P. (2014). A study of the challenges related
to DIY assistive technology in the context of children with disabilities. /n Proceeding of
DIS’14, 597-606

McDonald, S., Comrie, N., Buehler, E., Carter, N., Dubin, B., Gordes, K., ... & Hurst, A. (2016).
Uncovering challenges and opportunities for 3D printing assistive technology with physical
therapists. In J. H. Feng (Ed.), Proceedings of the 18th International ACM SIGACCESS
Conference on Computers and Accessibility (pp. 131-139). Association for Computing
Machiner. https://doi.org/10.1145/2982142.2982162

Meissner, J. L., Vines, J., McLaughlin, J., Nappey, T., Maksimova, J., & Wright, P.(2017). Do-it-
yourself empowerment as experienced by novice makers with disabilities. Proceedings of the
2017 conference on designing interactive systems, 1053-1065.

Pal, J., Vallauri, U., & Tsaran, V. (2011). Low-cost assistive technology in the developing world: a
research agenda for information schools. In Proceedings of the 2011 iConference (pp. 459-
465). Association for Computing Machiner. Web: https://doi.org/10.1145/1940761.1940824

Parry-Hill, J., Shih, P. C., Mankoff, J., & Ashbrook, D.(2017). Understanding volunteer AT
fabricators: Opportunities and challenges in DIY-AT for others in e-NABLE. Proceedings of
the 2017 CHI Conference on Human Factors in Computing Systems. 6184-6194.

Slegers, K., Kouwenberg, K., Loucova, T., & Daniels, R. (2020). Makers in Healthcare: The Role of
Occupational Therapists in the Design of DIY Assistive Technology. In R. Bernhaupt, F.
Mueller, D. Verweij, J. Andres (Eds.), Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems (pp. 1-11).  Web: https://doi.org/10.1145/3313831.3376685

Uslan, M. M. (1992). Barriers to acquiring assistive technology: Cost and lack of information.
Journal of Visual Impairment & Blindness, 86(9), 402-407. Web:
https://doi.org/10.1177/0145482X9208600907

Witte, L. D., Steel, E., Gupta, S., Ramos, V. D., & Roentgen, U. (2018). Assistive technology
provision: towards an international framework for assuring availability and accessibility of
affordable high-quality assistive technology. Disability and Rehabilitation: Assistive
Technology, 13(5), 467-472. Web: https://doi.org/10.1080/17483107.2018.1470264

Wolf, M., & McQuitty S. (2011). Understanding the Do-It-Yourself Consumer: DIY Motivation and

Outcomes. Academy of Marketing Science Review.

37



2021

38



2021

PRI RRE 4 A RA#H RS P A ks
FIR2 AT

L5
qif
&

N =

39



2021

PRA BT L A AAEIME 7 A KKE

FER7E “rilE LI Sy

P

AT g bR A REHEG R Y R RRE 2 AHBMEL TV 2
%{:E x[%-'#:;_:rw #f(‘?"&)"‘ » 14 P = le[—&],‘l\ﬂ fié‘a‘”ﬁ F-ﬁ@‘i%i:&ﬁ?{%ﬁ ~ o _?‘,5@
itk B

KEXRFE L AR~ 2P IemTH=Z BIREEK - AL P AL T~ Chz

T4 BRI E AT
IEE R

- N P AABEERS > HR Y RN RES S A AR A B A T 0

<

A
S P REEAANF BN E A RS A ARG M o A AR R AR
B

MaEie 5 A P ORI e Bi%A

40



2021

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

41



2021

# P2 A (number concepts ) F_j& % 9"1‘5&,1* LR A B R 4 o R E R YRR 0 B TR
FBIEL Y 2 A€ ME R PFE4E (Gelman & Gallistel, 1978) « Hjf &2t # 2 § » B ~% 5
AR R R PTARY 2 fHE R RPEE S LA FEMANAER AT A
i %o Ingalls(1978)30 5 RS AAMA I A B2 2 F P HDEEFZ (3P R
1987)c % 2 » Fi AP PR BB 2l p ¥ Ed gk - &m P2 E
HELPBAFTTEE o

BEe R ARRIARKTHEOLEHD 2 - KT M08 &5 #F 1 T 2REmIA
AETFAGE P TSR R B MERRERL A R & A
e Tt g | R AA I FEAEYPF 2B 1B P ERAEERBELDEY o F
TRE AR GARRT  FAGIIFE D F R BHAMEDRMGE > T ERT L D
SRR T EE NS RIS Y L N T A TR - g
Fofm oS S i o en BRI AT A Y o

AHBNLE ¢ 70T PR R i A B VW RIRT > Rl dkihE S &
AFEST R A B E Bl A B (3F A %1997 @ #3500 1993 Ginsburg & Baroody, 2003 )°
F A - SR E AR A g R R B Fiok UREEMA DL AN S 0 T R
PF LB AT 4 - B Y bR ﬁ%*ﬁ%ﬁ&/%ﬁf e 4 e

FinmE s FARrid i ERAAEY FFIRAZIA 257 R a7
W F‘«%‘? PHR > N2 Yt FEpE s IRy ik £ '*Ff PR BRI R A RS R
Fe B g ¥ oac - BT F T L o BT BB B B L folicd i 0 R A
BApEES  MRAEFYEF oM A S A6 % 3 % o MAIa mE 2 AH
WE G R F TR B S R R AR RS D 0 S ¢ AANRA (o
51987 ) ¢ BATG RS 4 i A #e3 o (e 4r 2 151 2 #icen R B (Baroody, 19845 Carr, 2012
Gelman & Meck, 1986 ; Bashash, Outhred & Bochner, 2003 ) » iz» R rR ¥ > ¢ B i g 4
TG A L bR g 3 R H $H g Rp] Lz

R g B IR 0 2 A - HZE A AR RETE > AlREMA S w PF R A
ALY RESNAEFREF Ll  S2HIMTFOME > RFFRIFLLE 2

c B S BB TR R (BRR # 0 1998) - A% (1981) 2k F F dp ¥
iRl AR FROFFERM AL IMEFHEY > LEFLEM A
A R PELORE > IR AT U R F BRY -

2HAGITREE Y A f o Sl AN AP T R R e N d o B T F Y
P AT Y N EREEMAZ L L I HRSFMA AL AERYS (REH B

’

i
’F.“r ’

\\\Xr
et

5

=i

‘.*q\

42



2021

7 > 2005) < Behr ~ Lesh ~ Post £ Silver (1983) # 11 M4 e s o3 &38| (an interactive
model for using representational system ) k3 i #c & g ¥ S HAI TrF ~THIG T F
BRs T2 TEFHE I RAEC AR ELHE e F 40 4 A ok
BH o 2N 3 RT AT RE F 2o F WEE &P ¢ (National Council of Teachers
of Mathematics, NCTM ) # 2000 & pF » #-4 i 5 — BAAEE > 50 & A BEER
PG ORHA L T UL BEEOMASM TR B Ak AR EEREL 0 U E
FREs R4 E Y i H B 48 (Witeck & Ennis, 2007 5 31 p & L % > 2011 ) o o p4 7 5> £ fck
ForEldz 5~ EMIREFTH LS 3 R R RRE L g B{og Y &
e RIS K R

-5 ARmnt Rz BRE a3 o RFERANE - L F4 it d
WA AR R EPEL o REIP BT 2 AN RmE 4 0 KEFR R PREE -
A B2 R B R R ML o FIU Y ERAFRmE A0 T mERE{ EPR
o

TE K BP UAHBEMERE 5 ER R A SER A U R )
o (bldo B4 & > 20125 B3k > 20125 B > 20135 F 3 & > 2014) > 2R F] P E
PRAGIRRE R AHE RO EETLF S oon A RFH 0 E"*?giﬂ—’_ﬁié“/.@* %

S RA o H AR BTG HRRE L REF ] c AP TRSE S A K8
B o e RATR R E 2 o G TR P RILER R i ML o Byt
rEY D é—ﬁ’ﬁ R

- R A AR EEG  JR Y R S 2 AAHBMA L KE S
R Y R RS A o iR A A REE G AR o AHBMALEY AR o
ﬁ\pi%g
_ ‘Pi"?}i?
Py HE - Bxmy (single subject research ) > 14| 235 > fadk A-B-A'firw &K 3
(withdrawal design ) #v &7 o F & e 2 A8 (A)~ 41> (B) fvix=7d (A’) =
BFEE 2 4cB 1 o

43



2021

e {7 g A et NS SETE S R N & S iz ied
& Rls = L4 bl ok = R oo Ble- %

& 17 A AR
& RIRTEE o

gagy (A) A rg (B) w=gH (A)
100 = | |
90 - E E
g 707 i i
. 60 - | i
-y | |
oL 40 T ! !
o - | |
20 - i i
10 - ? ?

0 Y Y — Y r r Y Y Y Y r —/ w x r .

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

B 1S
W1 F%% M- T/ RA IR i

(=) A= (A)

RS F L ERFE A0 ET KR 2 TR AR B SR LR
b3 & RARIE- X ORFFR 0 AP S B TASFE B I TR E RIS
AEFARRLEA AN KE -

(=) 4 »~#% (B)
BT AAAKERSRE N FR - 55§40 40 £ 62 8K A A B

FHAKEFLZLE RIS pBEFTE AP R +F L= Ak HBE L PRI E o
(=) &8 (A)

BEArMGRERE- G WAL SR FREFERE - TR o e Ao
b

LSy 9}""5"% o RV B SNERFIC ez B R IRmE L HAAFTH
wdo- o FE KT B TRPRREREELBTR, 2RAAF 5 440 AR 860 AR

63 AT BB H e R 2R AT 41 RABHILE B 65 0 A L Heih K S 48
ROHRG ARG M oy S g h Tk Rk (%2 R), (FR T 0 1996) #H
B #cs )3t 6l 0 oA RBIE ) 3 025 0 1 raﬂza‘ﬁ’}ﬂ%ﬁ"r EN i

oy
\\\Xr

44



2021

A4 (1) 328 & - #- i 4 o i a3 E7 5 - B s B aR 5 (2) 390 %%
FIA)~ 3 ez 4= A% LanS P @A (3) 2 kB rddc w72 EEFF* 2 8ch R
L AL RERBRRFTFEE P E RS o R E R Ry
B4 AHEEYVLERB PRSI MR ARIBREY B
%1
FPL3uyasTe
?’?):iIEE] pz;}%dﬂza 15?{:2}.*}5'%‘6

EABLRE: 7 8k 31 8 & 10 i *
AT E: - ER z ER
ERT g R
=T atheY B ri MY B
et B EE—’_#JE, #c 60 65
FRREE TR
% 13 37K (Leiter MR 50 52
international ) -
performance scale- AL T a‘ﬂﬁt 63 48
Revised )
A 44 41
Rds i e B 9 11
S adp EEFEK <61 <61
(%= %) BFF ik A oA
BAER <0.25 <0.25
R e
(- ) A#EME 1-5 Pl

NPl P RHBALL P B0 T kP Gelman ¥ Meck( 1992 )~Ginsburg ¥ Baroody( 2003 )~
B F o (1993) @27 & % (2000) i*i§—“1ﬁ4;"§;:+% E ko o EE P;L“ g —‘F% fe 4 e
E4 Ferrdg Ty B E’gm—ﬁ“fﬁ- » Rt FETEFHEE (2007) %Ml rﬁ;‘)é“";' B A TRl

Fodkm o TN E TR R PIE f{i?‘l%iﬁt% BRAcp F o

“'E';‘—‘ _aZ\

FHLAG 1A - A

sﬁs ;;:}‘@ o

(=) ir>%

AL REIR S TS A A R

VI £#2 v}vzaﬁu«‘bﬁﬂi 2“@-%5.’?75;4 P

fE Ao A ?‘%@

G P HLA MR g T

e 2

R R R AR
Moo & AR oI A A 2 o
APl TR T T AR e T eV R e BAEMA

I | A

220E 183

Pl T I A AR ERARD A D feFFH IREE SR LR

-

)
%
l,%}

Lesh ~ Post ¥# Behr (1987) e 8 &
TR TR T e

A B 21 ¢
% rﬁ'{%w\‘»v a° r? &



2021

A TRV R Z BRSNS DEEER .
G RAMEE 2R (FERMETANRE) o v F T F (P FHEAIE) o B
B Bl T30 R Rlijo PRFouER o B9 0 Ek- THFamiig e 5 (1) gk
Bifeetes )~ (2) fef gl e (3) AFSR THFH A2 Fd - Tid an- ik
A, e 7 (1) FRHEERBEFNE ~(2) B § B f S8FRETE - FSR TP
M2 8 (3) EL PR R EE o T s AESN THER A Bz
TR, e p (1) FHEF P EE SR (2) SRR Sl vt 1 (3) Rk
Bt o s FmEEBRE F (1) AEREEZP L (2) A g AE DR e (3) F
FLESR o FAKEPFREAKFERD L TR AT -
(=) kEFEREFS
KEFFLF A BEN RS FRART AL BBV R P22 FiiiaE
HEZ St 23 B9 AEFRIIER I BERT PR EDTE - KEFSB L FK
FIFE N - 20T 5 SEEREARE - @400 1T BEA 62 F%e
w~§ﬁ&ﬁ
(=) PaAHr
PALA A g A E TR A L o g 0 & FREERN R APl R R A4 o 1
BEPRLARAAPTRERER KEZ AR N o NF e F o R R S RERER
PR kR Tk KRR AR R e R DT RREE AT R L
AR AAPARMIE R R TR R AR o B ok~ ABRE TR %
2 EfpFE
=) ek A
AR R AR EF ] FEFFTHERALE A ek B2 RA P FAHREAL
PR g+ (Cohen, 1992 31 f dv & ~ X485 1 2011)c 2475 P ehtdf g 4 » B THH
ARPFTHARFE > FAF L X FF AR > HE S o ® vk £ 4470

5~ BERaHm

AELHE - RRFY R ABARY R D P FEE A RS R
Gﬁﬂiﬁﬁ%gymﬁ’#18ﬁ*?§°?gliﬁpfﬁé%ir%@ﬁﬁ@%%y
PR GEER T s 2 g Sl E AR S 2 2 T e R ok PR e T

46



2021

— \FJ;Z %’;Qlfﬁi_%zﬂ
(=) A&P (A)

SR I fed 27 Fhe PR SEET A S A ARKERS I AR L X
TR KBEERAY 6%D 1% KBRS 00 T RE 725% 0 REETRE 0 ABFMRE
TR AR AR R R G S50% - H P KRBT AR 00 VoA XD FHERR S 2 A B L

PR fed RS e O BT AL A SRR > 21 BRI AR ik
Ao~ Hp o
(=) A »~% (B)

T5EFT i il (B) s R LS380d £ 2750 A r PG MR SR

Bl 5 22%3% 73% 0 T¥a-k 8 4730% 0 K AL TR 30% ; ABF R o ABFE TR G 80% 0 &
MAET VA i o b CLE 078 Z 5 2760 .01 BEE KB o d 4 » I AB% e
CHRFFHRFTHER AL HFEFT 6B F A2 KFHE > B AHEME T HFEHAE
# o

WAL AREP T A O~ P o PR R L 27% 0 TR B L 40.05% 0 AR » L
foock S0 EHF L0 CHL 0870 Z 5 349 F.01 KB » 328 % 47 ik
BIA Y AABMEFREFORAAER Vo d DARP e/ 2 HAF TR
BARRP LA P rFRAF A P 2ock B TS AL MRS BN 2 A A A 7
o B> B %ork B 25 0360 4218 035 < ock B B § A A KSR HE
FOE T DAHBIE L G AR E o FEIETHT v 5 AL BKENS WY S8
R ABIELE L FREFL > T A Pk Ak E oo
(z) ®=5H (A)

EREAROFE -G HEL SR ETRARTY (A) el SiEL 42 F
| G H T IR 5425% 0 d A~ B R RF H ORg SRR S o110 AR
fered 5 fow o BIRTHARR o e d N RFH A RBPEF A L L B 50%T 61%2 F o T8
KR LH695 0§ A P o KRR TSV 0 F BB BRI < P EHRR C
% 076°Z 85305 F 01 HFRE AT REN>HAHFBMEDE G TF 0% o 245
Ar L RGHAFI 2w iFres L T3] 25 067 AL 035 + »c%k £ ehiE o fFp b if
TR A P r FBFHELE T EARY > bd WEFH 2 ERETRE AP I RT
WnTio R Bgi 50 CEEOIMELE » 2 2 X% B M7 5 ~ 4 2k S B 4
THEET hAHEME R RT S ke

s}

47



2021

HARHA T AHA PrEdHA
100y (A) (B) (A)
90 +
f,;:[_ 80 +
;’LL ,_3%70-
2= il 60 1 .,\_.
m 5 50 o
% .117140.
¥ ﬁﬁ530
20 o
%10 A
. /!
I e S . S, B S . m s ma WL

1 2 3 45 6 7 8 9101112131415 1617 18

BT R RE

W15 58T L e 2Rl AL S ATAR - e A

* 2

Fr3edo AdEms 2RI% 0 RAITHE 2
AT R AT 5
e B A AP fi ~ Hp i 2y
FREE B 4 10 4
kI 4 T 6-11% 22-73% 50-61%
FRAS S 0 34 -6

FEE N 10 PR TR 7.25% 47.30% 54.25%
KRR 0 30% 75%
BEAfeEF P chr e V(D / (\/) \ (/\)
e (—) (+) (—)
ABRAE TR 50% 80% 100%
C (2) NA 0.78 (2.76%*) NA

fio~Hp A sy g

RN S S 27% -11%
SE=M Rk A 40.05% 6.95%

PEBC R S V(=) / / \ (—

G % B e (=) '(+> (+) '( )

i g

ABH AL TR 7 AR TIR T 2T
A 0 100%
C (2) 0.87 (3.49%%) 0.76 (3.05%%)
kg (RFFrak i) 0.36 0.67

L INA £ 7 % o ¥p <01

48



2021

SRR
(=) @i (A)

dR2 A 3V Y A E e b AL RKEES A A SRS
R KRR 11%3 22% 0 kBRI L 6% 0 TIRE 16.75% 0 K AL TR 50% 5 48
FRE s L ABRETR L S0% B ABRR S - 0wk BEMC R TR T 2
T B FAIS RS BT AHERL AIH IR e 2 o

- ) i~ (B)
ﬁﬂfgwéﬁbilﬁ%EF(B)% i L “1&’%ﬁ$ By i AP FRET RS okE

G 39%3 89% T3k B 59.60% 0 -k EAE TR 40% ; ABF e b ABFAE TR L 100%
TR Ay o bt b CES 0850 Z 5 299 .01 BEFKE o d A xR M ARR
FrCHRpPFFTHVPER A 28 Fe b 5 24 RTS8 d AdEME T FFiEy
3&%&. o

WK DA M B PEECRN RS L 22% 0 TR B L 42.85% 0 ABE S » B L
forek F e o EFE 0, CELE 091 Z E5 3.650 .01 FKE 22 8% 47 AR
BLArW o AABICLET BFDRAARR - V4 P EARP I M0 PrFRAF T 2
R B RS AR N AR A T M R Ik € 25 03004248 0.15
PR ER S HE Y e e i A#H
BRL L7 kg o R PTG P AR EKERS YL FE T hAHEME R
FRHEZ T A T kg o
(z) &g (A)

EREAN RO -E ML SRR FREFRTY (A7) e amE o B 43T
ém»%?ﬂﬁ«ﬁ%@ﬁ&7m@w%’ié¢$7&%%’$ﬁ%i&7%@%@%%&&
100% & A& 2™ "5~ f oo AR o BE 2R B ILITHARE - (e d A ARG H DL F L 100%>
T3 R B L 419.65% 0 K BT A T5% 0 Tk 7925% T RO R & P RE R
AHBIEL MG AP HE R X P EMEFCEL 0867 Z &5 345, 2.0l ¥ k¥ - B
KE A HAABICLEF LHFDERFE T LA > BIFFHAFI P2 wiFras i
@ﬂﬂéQw’ﬁ@&%Aﬁ%gﬁ@oﬁﬁiﬁ#ﬁ’Pfgﬁﬁcﬁ»ﬂ@»%@ﬂ@
TEARE o e d R THORBRIRGE S A PH I FRFTH AT REF S L

L

e
=L
BEOIBEFLR P2 A% LESET I ALEKEENHITY 28 X o ol #iic

Jar kB enig o R 035 2k B iE 0 54T

_\

L BE

PEA S § R Aok e

49



2021

100 FLARHA T AHA {rEgHH
1 » (B) (&)
90 o
B 80 1 \/—0
% 60 |
ki i
X B 5o S
23 1 40
o 30
% 20'/\-.
10 +
0 r ey | ——

1 23 456 7 8 91011121314151617 18
ST

W2 &5 %“E’ﬁ v L PR RIS FRD AR ITAE - NI S Al €
% 3
Frdafe A#EMA2R%PARATHE 2
A B A 5
Fobe ¢ AR i~ g
FREE R 4 10 4
K f [ 11-22% 39-89% 72-89%
P B b ok 2 g 1 6 50 -11
FEEpR 1 PRI ERE 16.75% 59.60% 79.25%
KEFETR 50% 40% 75%
\ (\—
B H R foAB R /(/\) (+) / (—/) (+) E_;
R S il
PR 50% 100% 100%
AR TR NA 0.85 NA
e (2.99%*)
C (Z) 4 10 4
R B LIRS VS €t g N~
FEECR AR S0 22% 0%
SRS sk 42.85% 19.65%
PR R B e gty [ (+) /7 (+) /()N (=)
> % i e B
BEAE TR Y ¢ nlgg o ¢ v o5l 3E
i‘ mT % *REETIE T REINE T
L 0 100%
C (Z2) 0.91 (3.65%*) 0.86 (3.45%%)
el £ (i ok 0.30 0.89
%)

FLONA &7 % 3% o **p <01

50



2021

Z -~ FEW®
FEYERT Y 5 AL BRSNS N A R RS 2 AR s 8
F A TR G Ak o 8 2 AR (2005) ~ RS (2012) HRB 4 (2012) BTk

(2012) # % e g o e Ap i » Bpom 5~ 2 B AN A e 2 BL B APBPRG o 1 T Rs
BFTY 58 AHEL S B e R
(=) ey ﬁiéﬁﬁﬁw;;%¢x
4&%@&ﬁﬁﬁwﬂwﬁa- 3?%%é [ 58T o B S R AR S S
R AR ¥ it FEAAT A R FE
“*E@ﬁﬁ@ﬁ x%ﬂ(ﬁﬂ3) AP SRR LY onk B (f=030)0 4~ Ak
TAe o F kA AP T RERG Y S E T 2 TRk L 4730% 0 ¢ 5 59.60%
FHARS B0 o ndr b ARV 31 THE REFAATH ) B b F RS
AFrnAra A EFEAY P SR F e UL B0l 20T (d e 5 AR AL
PR RISk enE > E A MR e 2 R AR A~ S8R % 2l E a4 Rk
RABALAE LG S R A BT o b BB AREAARIR SR 4 T F A e
Bt~ HI R PEIEES > NI HPRRPRET S P HLE T R G REDEY B
PR R R 0 R 0T A SRR 0 S R A kR At o FRlA T
PAAMEENH S m Y F 8 AR EE 0 97 *%%*ﬁoiﬁﬁﬁ’ﬂiﬁﬁ
R F 2 bBER 7 HRFLT o Y FAAEF oL > xR AL (Milo,
2004 5 FiiF 47 0 2005 5 @ & 2007 ; 335 0 2010) g%
(z) Pz @y o f AHEIEE 2 (R 2%
An 2 R0k - " A GRFROTIDEL S RA > BT o w0 F R eh

@

kP Edarh R e 4 ARTHRETEIAER > L IHOEHIAFF A0 ¥ E L
FE AT 0 S AARKEHSHEAF Y LG LR Aot B T A R ik
doz 4 o ST RF] S T A AR ERNEIrARMATE Y P R FE ARE A -1

ER B %ﬁﬂ FRRyY affeheh i i AR RY fede R T 0 Pl BRE T
fR3 % cni 5 ic R R o wFf%?ﬁKﬁQJ’WbbﬂE?n%& &:ﬂﬁ& 1B %)

L3 ($H4 hes iz« Wi biid )0 T4 3 Fhi R o

it 3

- L W
()P HEF" fee KARP DA » P TR g - 2wl i 7.2-4730% 0 1%

16.75%-59.60% » & # 4t 7 40.05%7Jr 42.85% » £ F 305 05 ARYPF| 4 » P ehC 5
P10t 01 BEE K > sx k£ £ 5 03640 0300 A ulid % sk Bird sk B A 5

51



2021

AR F S HA Y

ok AL A RS § 2 T
(=) L FEFET oo J&h ~

B R AT Bk B 5 A u L 47.30%-54.25% > 11 %
wﬂMHQ%%’ﬁﬁﬁﬁ6%%#19@%’i@$ﬁ§lm%:ﬁﬁﬂﬂ@?ﬂﬁﬂi

Yetiad 01 EF R > 2% £ £ 8 067 v 089 39 < 2% & > B F ~ A MK H
st A

%%&%é@%ﬁﬁmﬁ@%mﬂ*%?ﬁﬁo
(2) A% S04 bl ns - P U RIS BB RURE > U2 FEERE
HARET 58 X HAREMA 2R S A B AR SR AR Y AP Y B A
PR 1

A (R4~ B @and g (503

) A AT b
A R E e A iR Y (5357 B o

- Rk
(-) REEMEFREFHE
d g2 HEF P nRAELR TR
v hd ERR A Hria s 2
(=) %35~ d

B a2t wakSrEiRREE ML 8
LB Rl 0 i Pl g A B o e BN BoPE A TR R o

= £ ¥
F'« "Pﬁﬁ)\i,r.‘q_

~.

SASREERT RS Y B b - LI0F § 5 AER o F T RS R

% z
FREF AR AR c R FHRB R KEP FEAFEHREL 0 R BART R
F 480 FlEpar ] o

(2) HER? #HEF]

2=

i‘} ?‘—fr’g I’E %'] "\ mﬁt#‘%‘:u
d AT EEH - PR P R RRE S BT AFEMA RS > I R Ak
BHG R FE- R AT FIREAR

RN Aot PR (3
SR TIL R A s > F FRAEAY

FATE

(2 ) $@lag * o umdd 3§ 2 A # B & 1R 1 RISk
RFEFEREFHKFE T AELR T EModpth > v 5 B B4 a7 5 o8 ¥ FlapeT
b B EMERE DRIy P o R AFBPLL PSR - SIS 25 A i &R
AR A R RISRApF L0 MY P S AAHBIRL R #@KP%€15m%®
FIRE R A R LV EHRAREE L > HERE D B kB A Rk

52



2021
34
¢ o2 ML
F £ (1998) 0 8T B L4 RAATHN F 08 ein o F BEHF - Ak Y 38
(5) 88-100 -
EHE (2012)  SEHEFSRFRFHL DL FMELFL (ANRLZHLH? ) FH#
FABELQRTAT T AP o
FTI(2018) o - ERMAARKTRESE —RWINS L FELAAB A0 B EREEH
oo
BB (2013)c ik g TR HFE 2 QAT cPHBAAEET 11 (1) 69-92 -
% (1997)° ARG as FHEIHT 22 QRSN L RLF] - A3 FREHE 28
533-568 -
a5 (GF) (2000) o % 52%F it 4 #l% TEMA-2 (J (% : Herbert P. Ginsburg & Arthur
JBaroody ) & 4 w2 o (RF IR E 11990)
P A (2005)  BF LAY ARF PR c PERTFATREREFT 40
48-61
SER I (2011)c 2B A S LM A2 ] c RTE SR EY 05083117
H o3 (1981)° &4y Fpcarsiad cliched - WA KT >80 9-11 ¢
BiEh (2014) - #e BB HEF | KFLIERIFL OEEEV 277 (FA DRz ML
W2 ) W23 A FLOARTEIALARESL £ o
|3 (2012)° BRI 6 FIFRTAH LB IEFLRBELEY (AIEZA
L&) M EHAEBOKTE LT BAT -
Bo#E (1987) TA#HEEBAKHTEL | BRTET 2 BTYFT - BAKTFLE
T 235 67-84

M Em (1993)c % Qfcq g ip 2 848 BARS 2 ?)ﬁ’ra‘ oo ATAEFIRESR 0 T 0 17-57 -

53



2021

F2 ML

Baroody, A. J. (1984). The case of Felicia: A young child’s strategies for reducing memory demands
during mental addition. Cognition and Instruction, 1(1), 109-116.

Bashash, L., Outhred, L. ,& Bochner, S. (2003). Counting skills and number concepts of students
with moderate intellectual. International Journal of Disaability, Development and Education,
50, 325-345.

Behr, M., Lesh, R., Post, T., & Silver E. (1983). Rational number concepts. In R. Lesh & M. Landau
(Eds.), Acquisition of mathematics concepts and processes (pp. 91-125). NY: Academic.

Carr, J. (2012). Six weeks to 45 years: A longitudinal study of a population with down syndrome.
Journal of Applied Research in Intellectual Disabilities, 25(5), 414-422.

Gelman, R., & Gallistel, C. R. (1978). The child’s understanding of number. Cambridge, MA:
Harvard University Press.

Gelman, R., & Meck, E. (1986) . The notion of principle: The case of counting. In J. Hiebert

(ED. ) , Conceptual and procedral knowledge: the Case of mathematics (pp. 29-57).

Hillsdae, NJ: Lawrence Erlbaum Associates.

Ginsburg, H. P., & Baroody, A. J. (2003 ) . Test of Early Mathematics Ability (3rd ed.). Austin,
TX: Pro-Ed.

Lesh, R., Post, T., & Behr, M. (1987). Representations and translations among representation in
mathematics learning and problem solving. In C. Janvier (Ed.), Problems of representation in

the teaching and learning of mathematics (pp. 33-40). Hillsdale, NJ: Lawrence Erlbaum.

54



2021

FRRIFREER) PREIAERLIT LRI BY
LE -y

y ETEZ

55



2021

FREFFRFERPFREFIAEHITERIBY
g A A

&

ALEFITA e fFREALE AU AL R B AERD PR K2 AL HITIRM
¥KiEHA 5 0 i~ Xskd 3 R oSuperSkills 7 B LER A FRET LRI KHKE B
MR ST A ERKR LT LA c AP 4 A0 BERKFREERD PR
Bl 8§k g BT 2 4 HcER I8 Super Skills AL § $ 7T H0H Kk ok B pLEL o AT T
M REFATRT N ST ] R KT RS PR AL AR
FRAFL TR AL EEFEMNZ A (1) RFEREFBRFOTREF £ (2)
FRKEIER ) PRSIAECHITTNL S 5 (3) KFTLOAE  c REFT RS AFETH
FRLTRFEE ARFT RN ST ER -

Mkt IR p Fup AL g T

56



2021

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
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The Efficacy of Enhanced Milieu Teaching with
Phonological Emphasis for Children with Speech Sound
Disorders and Language Disorders: A pilot study.
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?Assistant Professor, Department of Speech Language Pathology and Audiology, Chung Shan
Medical University
3Speech-Language Pathologist, En Chu Kong Hospital
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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
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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
among Teachers and Caregivers at Kindergartens in
Taichung City
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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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