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An Evaluation System of Historical Data Based on
Learning Environment Supported by Educational Software

TOSHIKAZU MATSUMOTO,! HIDETOSHI NAKAYASU,2 E1J1 MORITAf3
dPGnnIKAMWHMAM

This paper proposes a method of a system design for educational software which is used
in an usual teaching style in Japan. An information device can obtain a synchronized data
of historical learning data from an educational software. This objective data is a movement
and a time of operation. This system shows an evaluation material for a learning process
and cognitive process from an obtained data. It includes 4 functions, such as 1) to record a
historical data of operation in educational software, 2) to replay an operation scene when an
user learns with educational software, 3) to add an index to an obtained data and change to
a graphical data, 4) to classify a data with a statistical method. As a result of experiment of
arithmetic lesson in an elementary school, this system could enable teachers to estimate the
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cognitive process during lessons.
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Fig.1 A learning data analysis system.
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Fig.2 Flow chart of recording program.
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Z kL7,

®10 i #DEHEFZRT. RHOD Step2 DEHEE
2%, BRTHWOLNTWD FREELR D, Thid,
TR BEAI, Lo, S 10 248D

“D
PC4 PC9

(D} .
perz)

8 PCHZEOEE
Fig.8 PC classroom.

9 W ERDOFEEBEDOF
Fig.9 Photograph of the students in class.

stepl step?.1 step31
158 158 158
— 39 =49 —dz9
9
stepd stepS
1 1
158 158
—4 X9 — 4 39
19 119

10 BIRADRVEE
Fig.10 Calculation method in English country.
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TEMY TN 2T O—BETH L. PCICHEEZ A
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FARIDFXFX I I -EHLTITOND,

22 HiDBER 8kT H8BEIE, BMVY I b7
BRI, ML -8k U CEIMET 2 & 9 ICllARA
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TdHAHH, FLEERE 200ms Tk & L7z, Thid, #
BIHEHL - PCORERIOBETH Y, MM
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student makes
a problem

to char[acter problem making mode

¥

I - problem solving mode
character behaivor
governed by
another algorithm

derstand? character explains
nderstand: No solving process

_f

Bl YL 7, ) 72 LA XS FH A L 25 espEl
IR NGRS

11 EALE 7y i
il BRSO e AT L

Fig.11 Flow chart of educational software with

unfamiliar method.
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? ? -

12 RELZEMY 7+ 7 =27 O—HHE
Fig.12 A screen shot of educational software.
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LTHERL, M130X 5 ICEEPOEEZEY AH,
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2. BEORS VI TATERANY ME, BHES
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Ry UPHENS L) BABTFETIIERL THWARWDS,
T ADEERE L 2 ARV b OREL FRIEIN
AEFICE T, EFHOTHIIWECHL Z AT
X5, IEAEBOEEDORHIT, —BHEL - %Y
DBEEITHI LN TESL. 2OIEIHICH, HEF—
¥ EBRFRLTWAHZOIZ, BEHLOEILE 20O
HTOHMEEHRL 4050, FHAOTHEERFEL
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;

13 BREOFEA
Fig.13 Screen shot of replay program.
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e a0l o 10 20 30 40 50 60 70 80 90 100
time
input 1 18
select2 | 10
input4 | 20
select3 | 11
input3 | 14
select 4 5
input6 | 11
select 5 6
input 8 5

H14 ArFFTrIER
Fig.14 Screen shot of indexing program.
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2:10hyD2¢.dat.index. d
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istance : § Sauared Euclidean
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Fig. 15 Dendrogram of problem making mode.
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N>TW5h,

(1) BEHB 100 DAL AN B HF % BIRT 5

(2) Bk 10 DAL % BINT 5.

(3) BIEL 10 DRI AN B BF%BIRT 5.

(4) BRI 1 DILE BIRT 5.

(5) BRI 1 DALIC AN BHF % BIRT 5.

(6) B2k 10 L% BIRT 5.

(7) B3 10 ORIC AN BHFZ BIRT 5.

(8) Wk 1 D% BIRY 5.

(9) B L ONMIC AN B EFZBIRT 5.

7z 2iE, ERICHEL TR 14 KR ENL-FEE
DFBHERTEUTOL RS,

(1) #ERELD 100 DL 1 % ATT.

(2) BRI D 10 DAL % EIR.

(3) BHED 10 DALIT 4 % AT].

(4) BEED 1 DA% BER.

(5) HwED 1 DALIC 3 & AT].

(6) B D 10 DAL % FER.

(7) BED 10 DAL 6 & ATT.

(8) B 1 DA% B,

(9) B#D 1 OAMIZ 8 % AT,

L7455 T, LEOFIET [143-68] DML VERK
L2 edadn, 514 L0, ZOFEFRIT
EREo (1) & (3) OFfTENCEERD 4 DRz B L
TWBZ eGP 5. R BRFIZZFTERBLETR
L%, SOEERTITIIH 2POoERBEEL
Twab,

4) DITESH 7T US I 41, K15 DX ) IHER
TREND., FWICAVETF =B A VT 077
Oy 502k o TEEILEN TN E720I2, TOME
M S ATE Y — L BB LD TES.

3.3 REYXTLOFE

3.3.1 {TEIST O T LIS L BEHE

ZHBET — ¥ DAHEEWT, FEEOBEERD
B RAL. BT 07 I AL TELR
B (K15) L0, BERIBOLNLFEREOME
TERD 720D ATT — %1%, B 16 [RT 3BEDIT
By -V ICEHENT. SO, &FFET -5
LT TR~ EToERERL TV,
L7455 T, K16 IOREN AR AT VY —
X, 300 category KB T 2 E&%FET — 5 DFH
{LENNY -V ERBZENTES,

B, COLHCERIRT-FERAHZE
T, FPZOZYRECHT 2 BEORTFEHNT S
ZENTED, kX, BEERCEINLK 16
X0, B —VICHBLIEY, BIUEY-T

Sep. 1999
Category 1 )| Category 2 (%)| Category 3 (%)
0 50 100{0 50 100{0 50 100

T T T 1T T T T T1TTT

16 MBS/ fTE sy —>
Fig.16 Obtained indexing pattern.

K1 ATHY - DR
Table 1 Clustered pattern.
28y — ikl
Bk ANT 2 FHE, #HREE AN LR 2BICBEE AN
T5. FLBRFOAIN, B - HEKE DI ENOK»S
TR O~ LiThI 5.

7Ny — RO
BADOANCEEKD 3450 1 O ET 5.
HBOATNIIZIE —E .
R L BN IRMFIZIREE. 2L,
WRBE AD WS BASERICH D,
BEERFCRVENYET .
BAD AN EROLFOWMEET 5.
BOANZZZ—ERB TR B2,
IR D AT S WD AT BRI X
LLEVEBYET 5.

Categoryl

Category2

Category3

TLOHMEILOLE, R1DIIITED.

ZORIZEBL L IL, FEEORBEERIC
HBOITE Y — U SFETHBDEEILND. T
iy -0 10k, FIEEORHET ) TFHIR
T DHE ) PIRE L HRED TROBDBFHA TR
FH2500boT, FEEVERLHITOANE %
o T0ARWbDTH S, SHICHEEBICAOI
ZIBEOITE Y — 13, FEFIELO L) REEIC
TEDERACEZ, TAHFEL o TH L ANDF
BCBIDOTIRBWH L W) T LW, RIODATICK
BEMITVRBEZ EhLERTE S, Categoryl i,
F1 OB -FEr —FREIIIBRL T05.

¥ 72, Category BlICVEE L - BEBBOHERN b 47
25, 72k 21E, Categoryl CIIFIEDIERSET T
DRFTEREOFHN 20HTHE L h b, WHEE
E2HHMEL TH 0BRSS SN, ZORITIZZ
2~3PHRED —EHBTHEEZ AJIL TW»ab. Cate-
gory2 i¥, Categoryl DITENICHER S 5 BEBENM
boldbDTHbEHRBTES, T, Category?
DB TR T HBROITEI LB S  OREIPER
ENTVRILPLEMTES. 20X RTEE,
oy - TIERLN v, 72, Category3 i,
Categoryl IZHRTHHANRBICREIIRVWERE
BRLTWAIEDHD 5. EE Category3 DFAT
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(%)
item (020 40 60 80 100
N I A

select 1

input 9
select 2
input 9
select 3
input 9
input Q
input 2

select2 |

input 3
select 3

_input 4
select 4

input 9
select 5

input 9
B17 RhELONY -
Fig. 17 Remaking pattern.
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BB EBRORRE EHECIERBT 5L TE 5.
BEDHNEE v A7 LAOMEBICBWTIE, 8%
ZRD 120, FREOMBLIMLL TTHRILT 55K

BEXBROIOOBEMEBBESMNY AT A 3605

movement | cognitive process protocal 0 3% 70 o 2% 300

thirk a problem [[ClRE->Bp ADS
difficult to soive [SREDAX>.

94|  74[#9B#9,C |rputa tergest |[BIOUK. 9UK. 9l
<.

49 rumber that they|U
think difficult -
17} 162 find out an f_/;]s';‘j‘:‘\t—.pf:%iu
P i CIAHNAL
eeoprate  |Elaaxen. s
9. TN BB
thl’lk an lj"fﬁ &;ha r‘ILLI 1250
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corfirm the right answer AT,
(6152 T3,
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51.6]......20
s86| 70
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Fig. 18 Detail of protocol synchronized flow.
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