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A CS Unplugged educational material for a student with visual
impairments using AR
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Abstract: Computer Science Unplugged is an excellent method of learning the basic of compuer science.
Because, it involves physical activities that lead students to computer science. However, such activities
are not always easy for all students. In this research, we focused on the way to adopt an CS Unplugged
activity, Sorting Algorithms, to students with visual imparemets. We assumed that if an educational ma-
terial provide phonetic information instead of visual information, students with visual impairments could
execute the activity. Therfore, we developed an educational material using AR technology. The material
provides phonetic information of the result of comparison of whici data is bigger. We tried to adapt the
educational material to a visual imparement. In this report, we inform the knowledge of the experiment.

1. FU&IC

Bt 2 OERICHE Y, BHHREABEOPTarra—%
BER2ER I LOBBEERNFE->TS, LrL, av
o — ¥ REEONREIL, #ELPERDIHETE LD TIEA
VW, 2T, BEERHOHRBRNAESZEL CaryEa—

R S ISR T e
Hadano Sogo High School
2 RIESGEE R
Osaka Electro-Communication University

2014 Information Processing Society of Japan

SRR Tav Ca— YA VATV 757 FEH
%y [1)[2] 23EH S 4, ACM(Association for Computing
Machinery, KREGFHRHES2) (3] T, ZOiEM RSN
TWw5,

CS7v 727 Fix, il oEfENE— TG,z
BET2HEBMNOEELR L3R, RIS BEM%
ffivs, HooF2E0 L2030 MET 2 2 LT, EHEE
DRENBRNE %, INEEDL O EFEDHLK %2 £F - TR
MIZEE T2 2 L TRE) 4] Bk Ths, Th—F%



IPSJ SIG Technical Report

B9y 7 EBERE M o BB RIEENC X D, ShRED
ALY E2— RO EHNE R IR IS 2 LITE
% [5].

UL, HERTH2 Z LiE, SRickEER oGz
RO BHHICE o TUIR) X HIWKIFBI T2 2 LI TET,
CSTVv7 77 FOMREZERTERNI LIZRS, I
FCEHSIE, AV 21— T TV RADYFHEHEORET %
JNF %538 LT, CS 7 v 77 7 REREDREZEAD
HMIEZF-> TE R, BmEZICE > TIT BEifioid i ik
Ny T4 X vy 72> T, HANAN R EZ2FEERT
ZHREEZ O TE D, avEa—F R i o v
DEYEE, EED BIcKEW Lz Th 5. K
I, BIRBEEFICE > TS, TEHRIRE AN 5 B 22 Rk
D1LD2THY [6][7), RFETAAT LA ELERAZ )=V —
F—%H\\ 70 s 5 I S OEEEREE L E L %D
HEDSNTVD [8]. H-T, £ o LB~ DEEAE
PHEPERFICB T 2ERAEICCS 7 77 7 P2l
ZnZ e, ¥EH EOARHEHBNLD S,

PHEEES T Z R LT ABS O [9] ESbN s, Bl
o6 DEWIEFNL WHEREES X, 20Nz
JEICFOEZTWT, 7Y RANREBE~OEEEH
LT AEEEDLH 5.

BalHEls, REERZEHEERICEZ 5 3XBAEz
BT L CHEOHHEREEZTH CS 7 77 7 FO¥EEMN
HEECH 2 T L Z2MERL T7 [10] 28, BEDI3 7 EE
ERifz oz, SHREER ORMRMEICHCE L 723
HORENTE Lo, AT, AR ZH07HE
ICHGE LT EZ A X, BEIRE Lotz L T, #
HREFIE L 2B E oM 2179 . BARMICIE, #EE
EH EWEIRFE & TRIYITNT 2D EIRE VDT,
HiEEFHEHREL 2 LGRS &L cHikd 2, g 134
EFNDOEDRHDENBD I EEZ 5D N DL
Th 5.

KIFFRITEET 7L 2 R LB EERTR D 2, 2T
M CS 7 777 FofhoEEe, — ik 7riLay
ALEFENEIRT o5 EEZ TS,

2. CS7Y7ZT7RDEZEFEEEHFHE

2.1 CS7Y7ZJRDEZANE

CS 7Y 757 FidavEa—dREic S 2 KB 72
FEED—DOTH S, 2L TNVIV AL, TursFE
v EavEa— SRR kA iRz o T
W5, EHEEE T RELD S L) ICTRIN TS
B, o TLIWKIIBELLDLEETN TS, FHiv
2N EFEFOREICET CLRE N, P, S, K
b4 OB THERI N TE 2 [11][12].

CS 7797 Rogkmtizflkcdz 5T, EEXR
EBRINRIRDUC X - TEFRE I NLBHNTET, 20D

2014 Information Processing Society of Japan

Vol.2014-CE-126 No.5
2014/10/11

FRAEZTELOARELD 2. HEOWEYH L v»
S SBHEL W ETIERL, EESIZCS TV
7 FEBHEOE R E AN DI, BEEEANOHEIEEX - T
Eda

CSTY 777 FERRT 2 12048 L 20k
W, [REE AL, TR, BEE, SURICOEL TR L ICE
ML 7.

R 1 CS7v77 7 FOFEIGE L EE L ONIGER

Table 1 Informatics not using computers

N TR0 H 2R | B |

=
i
i
i

I | 38
1|2 % A1 — R DA x | O] x | x
2 | MR zEs /MY x | O] O x
3 | 7% A b A XFERR e E T x| O] O | x
4 | 27— EETIE | A—Foff SlsaE| x | O | x X
5 | I HABOE OO | x| x
6 |HERTNITY R4 HIEBOE OO | x| x
7 | EFT DY XL Bbh%ELFTAT x| O] O| X
8 | WA Ry vy —7 | heBEIx¥ 2 Ol O x X
9 | fe/NValoR BRLEZ2EH0T x| O|O| x
10| V=T 4 v 7L B H DR, BEBGE x | O] x X
11 | FIREEA — L= by | (k2 BEIX RS O| O | x| x
12| 7027 3v /5 |feefd, BB x | O| x| x

A—FPEBELCEREDEARYZEHI» LA o R0
%, FEEFEFEICRELRLA»D 5. hekzBE L %4
WoESMEENE, THREEZI L > TREEcH -0, F
7o, a7 a0id 5. b L ORBBLEEZ LI L T 576
Bid, BEEREEEICE > THEELEEDH 5.

fiE>T, NS DREEE R F 7 13BN T 5 2 L 2SR
T2HILIChD, EEHESIFFHIAESN T 28 E 2
BICRET 22 LT, 2nziEDTE L. BAMICE,
HZHORDICavEa—% LoRBINAZETRET 2 F
BEMurz, THHNO 7Y ¥ VEM [13]) T, YEiEs
T LWz IRbEEE OGS 2 S L . T3 Ronikiize
MCoE [14)) T, BEOBBEDIKEE 2 T RSSO
EEh SR L 7,

AT, HEREEEZNRE LA EEZR RS, A
DRI L 2 b DOPKBIED 5720, TRTHYE
BRI NRICR D, AWETIE, Tur o v g
DREDE S & EFEREHRP L OB, KUOHEE
5 DM\EDWTE [15] L OBHOE I » 6, CST V777
FOETE TOHIZAROL E LB IZAEY (EH7 LY
ALy " XENROFEIEAL.

2.2 CSPY7ZJRDEFN7ZILIIVLEE

CST7v 777 RFO¥ETTOHIZABNE WEIFAEN
B 7 N TY RL) ) ITOWTEMZRT, ZD%EE T,
KFEEEDL D ZFSTT =Y DS (V=4 7) &%
SIEWTES, avEa—FRARKIZ2O2DHD L2k




IPSJ SIG Technical Report

N3 ZEPHRE WV E V) RN RHEEEZ TREEDD
o TIES, ZORFET, 6~10HREDEI DL S
BOWEEMROBH D %2 2 0 FTOHIE L 5236, EXDOIEE
IZWER D L) PV —7EEPRES TS (B 1).
FEFZSHEEEOBL D 2\, BHHOHEIICLS
Wi ZEDIEL TTRTOE S b ZHIZ DIEIC—FNAER
3., FEEIEINPH K- LB o ATHEZ RS,
EZADVIE L ITUTES OIS L 280038 s, L
L, ZZTDME S CWIUFEFIFHR TRV D T, %
DFENZBRZLENHZ, Z2FT2 174 —20) ELT,
F—LEmBBR LBV EZFEELHTRL, KItDE
b Z2av =PRI T—=FICRINT, avEa—%
WPMToTVw L T =YD TR E %2, FHENTFIEHETIT
T ET, ZOMMAEERE W) EHETH S,

OEERIC ko T, BERY — by THAY — by T
V=r, 0490V —=b EDTLTY ZLDAMET
BTN T2 L) BMHEDY =T 4 7TV ALEH
fRe 22 &%, EEEAFTTI LI AL ZROTHTR
EDOEENIC 2 B, £, KFEC X 2l %z »
VETRZLETHEREZEMAEL, KORVLT ALY AL
iz BHEE S NEZ 2BRERMEEVEIOND, O
DX BIERBZET 2 LT, % OWFEE ISR
DIEWEID X 9 REEDE T, FEEOHRINEE % 2
La3s, AEESL Y Ea—F R~ BRE L% 3
HTOLKIRRFTE S,

1 KFERHOZ 7T Y XL

Fig. 1 Lesson with balance scales
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Fig. 2 Virtual valance scale on the computer screen
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Table 2 Educational material for the learning of algorithms
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Fig. 4 Educational material for the learning of algorithms
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Table 5 Example of the correct order of comparison

Mg | e | &H | v —v

1 B-A | 1
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8 E-D | 2

9 F-D | 2 |D=5 25k
10 A-C | 3

11 A-E | 3

12 A-F | 3 |A=4 DPE
13 C-E | 4

14 F-E | 4 |E=3 25
15 C-F | 5 |C=1, F=2 »iE
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Table 6 Result of X
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9 A-D | 2 |¥—v X-4(11 BD7 5\ {TH)
10 E-F | 3
11 E-C | 3
12 E-A | 3
13 E-C | 4
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Table 8 Comparison of the activity time
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