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Development of Educational Touch Panel Contents about
Mathematics for Visually Impaired Children in Junior High School

AYUMI OKAMOTO"' YUSUKE FUKUSHIMA ™
IKUKO YAIRI'

Severely visually impaired children are facing a lot of difficulty in learning mathematics than sighted children. This paper aim to
support visually impaired children to learn mathematics. Firstly, we investigate problems about learning mathematics for them
through visiting the classes in the school for the blind and interviewing the visually impaired. As a result, we found two causes of
the problems: one is visually impaired children cannot connect two different factors such as events with graphs, the other is they
have little experience for imagining events and graphs. So, we developed an educational contents on iPad. This contents aims to
understand the connection of events and graphs and the shapes of the graphs intuitively. This paper also reports the result of

experiments that severely visually impaired people touched the content.
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Table 1 List of Classrooms We Had Seen.
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Table 2 List of Interviewed Persons.
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Figure 1 =~ Teaching Materials to Represent a Graph Using the
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Figure 2 Teaching Materials to Draw a Plane Figure.
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Teaching Materials to Represent a Solid Figure.

Figure 3
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Table 3  List of Interviewed Persons.
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Figure 4 Process of Thinking in Mathematics Learning.
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Table 4  List of Interviewed Persons.
TumE v e BEAE TR BRI
BTml Bk 30~40ft A& B RISCRY: PR R B

& el

BUELRERISCR Y @S R i
e e il

BUTLRERISCRT: S R Bl
& el

BTm2 Bk 501% Easi

NTf1 Lotk 301 AR

E7 U U TRERRELY, AR TIIEFETFHRDIC
FHL-X VI 7 - ROAODODHEFEHES T TFET D,
HE L EDOHBIO BT E R, EOFOEROEK L i
L7 T 7%ERTDar T Y ER¥TS. Zoaryry
Y TR EL 2 GDICE 2, EREHM L A LE
AAXA=VL, BIULEFERN T 77 L TEZICRBEIND
DEEX, V775 a2 ERT L. IHICRR
DOLRECEVERRLT T T2 A A=V LI WZ LR
A E LT Eanizizd, Karvr o Yid—AThay
TUVERATED LIICTRTS.

42 BFaroFUoVDRE

AR CILBH%E S 58 Objective-C T, apple £1i2 & 0 24l
ERN T3 Xcode Versiond. 2. 1 2 L, iPad ® i0S 5. 0. 1
TEITTEFEEHEa v oYy ERELE BIRNeEg L
LT MRS HFETHEHEN, P HRE L CRIE L7
M&, AL OBRE 7 7 7IRT. | WS RE
EHzx5. BEOTTTEHK ZETELWRAO ST 7
DIBIZND T ENTEDL LD, 43 0. 5km & 533E 2km D
2 MEOBHOEESD T 7 5. £ arroy
DEAR IR RIEF LN, FHa 7Y 0 by 7HET
HOLNPLOEXBIERE, /7 7E2#HC VW IarT Y
DONED 2 JIZhIF T3,

) HoHN LG 2 HIER

boHU x Hh, vy, FREE#HMovb 2R RALTE
. FRLI7 I 75BEST THIESE 201, e H
RRICHEEDNEENNC DD L) B EEHIV S Tz, 61
K& OF T BEONR L E X OEIEEFHRTEH O Y TEAT
o7, Bl Y THFERERLITRT.

° 777 OE )

L—RT7A X —THi FIELRUFIETT 7 7&2#i< 2 &
MWTEDEI, V—RTA Z—TH LEOFIEEDWL,
BEFIEEZZ v FNF NV ETHEATE AL IBARLE
(Dx#hETrry FLEWRO x BEEOHEZB#HL, 7



TR SRS
IPSJ SIG Technical Report

0y b L7EWEEED x SHCEEICR D L) fMiBiE 0 <.
cx W BT, ey FLEW IO RBKEE X TLE T
L&, TORBENG x iNCEE2MBIMER L, IBHI
ETNE T35 MR EHIRT L HFELE

@y BCBELTH () EAERFIEE ST 2 N TED X
) EEL.

(3) B HhH & OW B DR R E T r Yy T 5.

B LR E D N TED LY, SRR D
BFEEEVNT, REELX TNV T THERET Oy
FCEDEHIFRELE. HExonizMETTey hEhbd
REFETay NLEGAITEMLIEZ ERNbrRE,
INDHRETHRVWRET ey NLEGARMEATZZ &M
ERYIREIE S L e

4)7ay b LR EES.

Ty NENDHARE ORI CIIESE A SO T x Bl 7
g, y#iiZ o B0 Y TR) 2+ ~TFey b5 LH
BCRERY, VI 752RRTEDLRIFEEL. £z
TT 7 WIMEE OBEVHNERICOND LI OReD
BHOEITHEE Y YT, BEOEITZIIRD LI N
DIFEEENESLTAHILTAA—IURNbERLS D LD
TkL .

%5 FUALT LY OER—K
Table 5  List of the Sounds Used in the Educational Contents.
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Table 6  Characteristic of the Participant of the Evaluate.
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Figure 5 How to Touch the Contents Anchoring Her Wrist to
the Frame of iPad
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How to Touch the Graph on the Basis of the Angle
of the iPad

Figure 6
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