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Abstract

The statistical analyses of the CAI learning data are performed to see
the merits of the SPSS programs over the usual correlation analysis in the past.
The previously reported article " An Approach to pre-School Children’s
Play through CAI (the case of the WAKABA Kindergarten)” was reexamined
for this purpose.

In the serching for the elementary statistical quantities such as means,
standard deviations, several correlation coefficients and T-tests between groups,
the SPSS shows only its elegance and higher speed of treatment over the usual
methods.

The SPSS shows its surpassing merits in the multi-variates analysis such as
discriminant, regression and factor analysis. They are the principal part of
this article.

It is shown that the successive combination of Factor analysis and the
Quantification analysis III(after Dr.Chikio HAYASHI) makes clear the interesting in-
ternal relations among the stages of the CAI learning program.

This new method may be useful in the course of multi-variate analysis.
The authors call this method the SECOND FACTORIZATION method.
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STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES, KYOTO 3RD VERSION APR. 12, 1974

RUN NAME WAKABA CAI1

FILE NAME WAKABA

VARIABLE LIST VAR1, VARZ, VAR3 VAR4, VAR5, VARG, VAR7, VARIL, VARS8, VARI2,
VARS9, VAR13, VAR10, VAR14, VARI15, VARI16, VAR17, VARIS8, VAR19, VAR20,
VAR21, VAR22, VAR23, VAR24

SUBFILE LIST TML1, TML2, TML3

INPUT MEDIUM CARD

INPUT FORMAT FREEFIELD

# OF CASES 11, 11, 11

COMPUTE STMUP=VAR3 +VAR4 +VARS5 + VARG

COMPUTE SWRNG=VAR7 +VAR 8 +VAR 9 +VARI10

COMPUTE SNMCH=VAR11+VARI12+VAR13+VAR14

COMPUTE SANST=VAR15+VAR16+VAR17+VARI18

COMPUTE RANK=VAR24 :
RECODE RANK(LOWEST THRU 11=1) (12 THRU 15=2) (16 THRU HIGHEST=3)
COMPUTE HRANK=RANK

RECODE HRANK(1=3) (2=2) (3=1)

VAR LABELS VAR1 LEARNER NUMBER/

VARZ TOTAL LEARNING TIME/

VAR3 TIME UP Q1/

VAR4 TIME UP Q2/

VARS TIME UP Q3/

VAR6 TIME UP Q¢/

VAR7 WRONG ANS @1/

VARS8 WRONG ANS Q2/

VAR9 WRONG ANS Q3/

VARI0O WRONG ANS Q4/

VARI1 NO MATCH Q1/

VAR1Z NO MATCH Q2/

VAR13 NO MATCH Q3/

VAR14 NO MATCH Q4/

VAR15 ANS TIME Q1/

VARI6 ANS TIME Qz/

VAR17 ANS TIME Q3/

VARI8 ANS TIME Q4/

VAR19 INITIAL RESPONSE TIME/

VAR20 EVALUATION Q1/

VAR21 EVALUATION Q2/

VAR22 EVALUATION Q3/

VAR23 EVALUATION Q4/

VAR24 EVALUATION TOTAL/

STMUP SUM TIME UP EVENTS/

SWRNG SUM WRONG ANS/

SNMCH SUM NO-MATCH EVENTS/

SANST SUM ANS-TIMES/

RANK TOTAL EVAL RANKING
PROCESS SBFILE  ALL

COMMENT TAB6, 7, 8, 9, 10, TAB12, 13(ALL}
COMMENT TABLE 11
NONPAR CORR VAR20 TO VAR24 WITH VARI5 TO VARIS8, VAR2

READ INPUT DATA

E2 SPSSIZLkaiiN7 o7 Lo iifiikssy, 774 VERL, S, ANF—OFHALE T,
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WAKABA

FILE WF

CAIl0

SUBFILE L

( CREATION DATE =MAY 10, 1974)

MAY 10,

1974

PAGE

dkck kR R kkkkk ok ok kk ok k kR kkr k ok k kk k% MULTIPLE REGRESSION 3 s s s o ok s % ok %k %
DEPENDENT VARIABLE. .

TLT

TOTAL LEARN TM SEC

SUMMARY TABLE

VARIABLE MULTIPLE R R SQUARE RSQCHANGE SIMPLE R B BETA
Q2T ANS TIME Q2 0.70071  0.49089  0.49099  0.70071 2.70065  0.82450
Q4T  ANS TIME Q4 0.94484  0.89273  0.40174  0.36066 154371 0.50117
Q1T ANS TIME Q1 0.98624  0.97268  0.07995  0.26314 0.6259  0.27853
IRT  INITIAL RESPONSE TIME 0.99701  0.99404  0.02136  0.65449 1.34386  0.17631
Q3T ANS TIME Q3 0.99925  0.99851  0.00447  0.42730 0.76283  0.12015
(CONSTANT) 160.48041
X3 SHEMSHOHREOW, BHERoOB T tHTURNEINTHWS,
A) HEYZETLT N s BHERDFS
L TML 3 M TML2
% B | M5g | 8 R | A | M5® | B R | BIGE | B R | BSE | B R
ATz2 0.49 0.70 0.62 0.78 AT 4 0.44 0.66 0.20 0.68
ATA4 0.40 0.36 0.20 0.33 AT3 0.18 0.51 0.47 0.68
ATI1 0.08 0.26 0.09 0.36 AT1 0.22 0.27 0.08 0.01
IRT | 0.02 0.65 0.006 | 0.24 | AT2 0.03 0.59 0.07 0.06
AT3 0.004 0.43 0.005 0.31 IRT 0.001 0.34 0.01 0.09
B) HOER T EVIZXT 5 #MBH0HY
L TML 3 M TML 2
% & | M5HE | 8 R | ME%k | B R | ZE B | HS®E | H R | KM5E | HER
EV1 0.24 0.47| 0.47 0.45 | EV1 0.51 0.71 0.10 0.14
EVZ2 0.17 —0.07] 0.31 0.56 EV3 0.25 0.53 0.70 0.84

C) BWZERTEVIZNT 288 UROERE» SOEE

L TML3
% & | M5% | B R | & R | M5k | & R
TLT 0.40 —0.64 TLT 0.67 —0.82
NM1 0.29 —0.52 NM1 0.16 —0.44
IRT 0.14 —0.52 NM3 0.03 —0.05

M4 A, B, C:SHEMMISHOEROWEE (20 1)
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1) BOYERTE VIZHT 255 0 R

H M L

% B|M 5 E[HB R|% R|M5®[% R|ZE #®|M5gE[H R
EV 4 0.70 0.46 EV1 0.51 0.71 IRT 0.27 —0.52
EV1 0.21 0.46 EV3 0.25 0.563 EVi1 0.19 0.49

i) IRTHSKRELHELHST 2 BOEEN, (MR T
HE(TLT) L (TEV) B (TEV)

% R|M 5 ®E|RE R[(% R[M5S#E[¥ R|E R85 H&[#H R
IRT 0.67 0.82 IRT 0.27 —0.52 TLT 0.37 —0.61
AT3 0.13 —0.58 EVi 0.19 0.49 IRT 0.29 0.49

@5 i, il $HERMFOBREOEE (2002)

WAKABA CAIL0

GROU

e

P CAS

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
2.00
2.00
2.00
.00
0o
oo
00
00
00
00
00
00
.00
00
a0
00
.00
.00
.00
.00
00
.00
.00

5~}

B e T RS SRETI CC I CRN CCR U R U G o B SR I

DISCRIMINANT 'RANK WITH VAR15 TO VARI18, VARI9, VAR 2

OPTIONS

STATISTICS

E GROUP

LARGEST PROB.

3
3
3

2

—1

GO =3 O LN o LI B e O 00 =1 O AN R D

WITH

3.00
3.00
3.00
3.00
—2.00
3.00

00
00
00

3.00
3.00

00

2.00

00

2.00
2.00
2.00
2.00

9 2.00
10 2,00
11 2.00
12 2.00

13 2
14 2

2
—2

1

=T = S L

PRI, R,

1
1
1
1.
1
1

.00
.00
.00
.00
.00
.00

00
.00
]
0o

0.

18
52
42
3
15

23.
20.
18,
32,
20.
13.
29.

4

4.
11.

12
0
3

13

2
ALL

SQUARE OF MAHALANOBIS DISTANCE( D#*%2) FROM THE
GROUP AND POSTERIOR PROBABILITY FOR GROUP

3.00

L899,
.885,
991,
.086,
.878,
915,
043,
388,
325,
147,
708,
009,
083,
372,
137,
745,
.531,
.576,
.962.
.016,
054,
.347,
.611,
401,
J0dd,
.507,
580,
507,
.353,
724,
J967,
222,
379,

1.00

0.000
0.000
0.000
0.000
0.021
0.000
0.001
0.000
0.000
0.000
0.011
0.024
0.144
0.576
0.016
0.008
0.130
0.434
0.001
0.021
0.007
0.177
0.000
0.006
0.204
0.450
0,894
0.998
0.995
.961
0.886
0.719
0.999

5.847,
28.936,
22.987,

9.095,

- §.210,

8.268,
12,402,

3.888,
11,409,

4.767,

6.155,
21.684,

0.538,

4.995,

3.234,

1.251,

2,748.

2.051.

3.543,
24,292,

1.124,

2.282,

3,673,

2.861,

2.342,

— 3.110,

5.845,
16,649,
19.116.
19.174,

5.064,

5.105,
28.574,

2.00

0.087
0.000
0.000
0.067
0.586
0.025
0.049
0.223
0.157
0.162
0.475
0.952
0.847
0.422
.826
3.930
(). 863
. 564
0.818
0.976
0.973
0.819
0.673
0.731
0.787
0.549
0.106
0.002
3,005
0.038
0,114
0.281
0.001

2.
8.
6.
3.
10.
0.
6.
1,
8.
1.
5
29
9.
16
6.
7
12.
13
6.
35,
8
13.
5
4
11
15
21
31
37
28,
20,
19.
56,

138,
596,
0sl,
818,
007,
910,
454,
397,
047,
481,

994,
071,

637,

.128,

53d,

053,

337,

.818,

552,
856,

904,

088,

118,
912,
132,
905,
585,
087,
.352,

482,
438,
258,
349,

0.913
1.000
1.000
0.933
0.393
0.975
0.950
0.776
0.843
0.838
0.514
0,024
0.009
0.002
0.158
0.062
0.007
0.002
0.182
0.003
0.020
0.004
0,327
0.262
0.010
0.001
0.000
0,000
0.000
0.000
0.000
0.000
0.000

BHOMMES, fRABEEOR, Bodlhrbowns s 2l 2%k, Hik
M (R 2 DX ENERBIC) ¥ E L HNTVD,
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FILE WAKABA (CREATION DATE =APR. 12, 1974)

==y
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E oo ® UK

K

8
3
5

ZrElw
=

13
14
16
17
22

T
e

26
29
32
33

=
+F FF 4F B3 B 4 3 4 4 | BR

==

RN RenE I & B RTREO B o R o )

SUBFILE T™ML1 TMLZ2 TML3

FACTOR

STATISTICS ALL

VARIABLE MEAN
VAR 2 6.0303
VAR 7 1.0909
VARI11 0.5152
VAR 8 1.0303
VAR12 0.2727
VAR 9 1.6364
VAR13 0.2727
VAR10 1.5152
VAR 14 0.3949
VAR15 81.9394
VAR16 28.1515
VAR17 24,1212
VAR18 22.4848
VAR19 66.1212
VAR24 13.6061
FACTOR EIGENVALUE
1 3.49624
2 2.87374
3 1.66630
4 1.36879
5 1.15839
6 1.01402
7 0.81458
8 0.44375
[ 8

38

VARIABLES =VAR 2, VAR7 TO VARI19, VAR24/
TYPE =PA 2/ NFACTORS = 8/

STANDARD DEV

1.
1
0
1
0.
1
0
1

1

3575

.2084
.9722
.1035

7613

.9497
L7613
.4603
.3214

33.0860

25.
22.

3206
4691

16.5664

30.
3.

4074
1912

PCT OF VAR

27.
22,
13.
10.

9.

7.
6.
3.

2
4
0
7
0

9
3
5

CASES

CUM

SPSSIz L 2HTHtinar tuw—nh—Fof (Lrs 3EA) UEnobT»I23fTThHS,
6 B RITFURIZIRA S N B0 TNE E BiEREVELCHEI R Z L 20T, Ta b 9 FHELR
FHE N BT E, Z0BEAHEL Y TH D,

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33

PCT

27.
49,
62.
73.
82.
90.
96.
100.

SN WD



FILE WAKABA (CREATION DATE=APR. 12, 1974)
SUBFILE TML1 TML?2 TML 3
HORIZONTAL FACTOR 1 VERTICAL FACTOR 2

1=VAR2(TLT) *
2=VAR7 14 7%
3= VARI :
4=VARS *
5= VARSY *
6= VARIZ 15 * 1
7= VAR 2,y 1113
8= VARIO B ok %k ok ok %k R ok ok ok ok kR sk ok R R ok k%
9= VARM *® 8 5
10 = VARI5 *
11 = VARI6 7:
12 = VAR17 2
13 = VARI8 ' 6
14=VARI9(IRT) 4 x
15= VAR24 (TEV) :
%

B9 WEF7ey bobl, AFHIEELET, EEME2EHT (F2U0LH=VARI, +4bbIRTIZ L TR
FENTVB)EEES 1 (=VARZ, TLT) %% E15 (=VAR24, TEV) 70 44 #2 ®BFd (IRT)
CELTHHTH Y, ERMOMAEH 22 L AR ITREAT VS,

T |HT#H5(IRT| Q1 Q2 Q3 Q4 |TLT|TEV o "]
H1 | 0.81 010
H2 | 0.74 M 101
H3 | 0.74 101
Ha | 0.77 11001 1 IRT( FHERER) #¢Q1 HAT % IE(F
AT L, fit-> TTLTLIEX 2
H5 | 1.00 101
H6 | 0.64 1| PR I R A 1 P R
H7 | 0.81 010
H8 | 0.64 100
WR
M1 2.26 T oo0o1]010
M2 | 2.30 AT 101 101 |1 Q2, Q4DWRD 7z h ATHAELK,
- TTLT LAELF 72
M3 | 1.49 011 100 1 | Q1NM, Q4 WRTTEVE L
M4 | 1.13 NM Loof| 1oo0 1 |Q2aHWR, Q30 WRTTEVRY
M5 | 1.06 100|010
M6 | 0.64 100
M7 | 1.16 WR 101 1 Q3NWRTQ3DATHIEL, ff-
TTLT L AEL 72
M8 | 0.64 010

B10A | HEMEDET 8 —>», Aok l, 0Ca—FbEhTwa, BR0LAR, 20FHN
=i hikAE o iR L Lo,
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W iEES | IRT Q1 Q2 Q3 Q4 TLT|TEV f W
L1 2.96 I 1 01 0 1 1 1 Q2—~4 THWRNSNM
WR NM AT HAT, H=-TTLT#

HEGE L 72

L2 2,52 0 0 11 0o 1 1 1 Q2, 3OATIEEH,T
LT#MEXL, Q3w
RHATEV&dbs w1

L3 3.06 1 0 o1 1 0 0

L 4 1.97 1 0 110 1 o

L5 1.31 1 1 | IRT (RN ol
wIk (BHduwiliEwC
EHUBT R k)
ATLT#IEFL, TEV
Ei'&'}éﬁ-f

L6 1.46 0 1 1 1 Q1aONMOEEAAT
DR, TEV®OM:
Hbisd

L7 0.16 0 1 0

1 2.59 0 1 0 1 1 1 Q4 NEEHTT L THE,
TE Vi, IRT (iH8

&2 1.80 1 0O 0 1|1 o o W) 2Q1HAT, Q2
DOWRIZEHAH B,

3 1.75 1 0 1 1 Q 2OWRM 2 A THEE
VAUET LTz R

4 4 1.80 1 0 1 1 QIAHAWRETLT,
TEVIZERT 3

£5 1.00 1 0 o0

46 0.88 0 1 0 0 1 0

EiB LEE:4fEoR

40

WAz -, AffookD21, 02—-Flbadhitwd, MRo LA, FoiFNo
NY e LESICRAENIHRETEL L LD,
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