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NEBEAEFRBERRR > PHABA RS ERUS BER LB —F R SEERTRRYG
ZHr =74, (P<<.01) ; HFHABIEMEM r =.62, (P<<.01) ; ABMMAHR r =.84, (D<.0
D s HERDIFHEM T =.83, (P<<0.1) 5 BREMSMEM r =.95, (P<<.01) 5 BHEBIES 4B 1
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X SD
OB OR M E S 12.91 7.61
¥ B kK #H e 19,58 8.37
B fF R B B X 27.68 6.88
B ang R BN 60.17 19.83
ELOER MR 33.03 10.78
B 2 ®R # 76.64 16.92
2] ®OOK 83.00 10,13
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EwmE | B X E|®DESE S

i 45k —.06 .08
. 39% .21 —.03
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= 9

.53k . —.08 .03

# P <01

RE=PABAANR=RXMS BHRILEENEHEEEZEN » P<<.01 o ARBERERRICE

B MR R 1 R MBS IR S B MR > P>.01 0
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o BEREF
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MRRARTETZE - BEMNRETRAS=4R  ()EREERFHREERNE ) H2RFL (2%
AE2HYGEEME  BERRE  S2BBRENMEHERAEE » ABH2RBEME - 3)8%
EREFEEM L HRRAKERBRE » R ARESRBEME » WEHEH - SRIERES
—BEHN=ESRE » TEET T —E 2 - MEESFETE8E8E -

BB ANRYE  MEARESTBBHIERUNME » BULEGRERYOMNE  BgY LS
BEOFE » BEAEERREREME c ANBRS ~EEREFNL 28/ AME » ﬁﬁTj‘E%ﬁﬁM’F
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B ARG DB o BEZ BESHIE ) RETEAENRFELBE 2o
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ARE—-BEE-MNE2ENEERY - FERUEARRRE=E858 Do/ TF2BEs R NS
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\N'}i @ = m % #
% M 3 '
D 2 x & | B kK & | % % & B x 4
=
p N | 20 2 40 20 20 40 20 20 4o 20 20 40
M | 9.40 8.20 8.8 |11.10 11.15 11,13 | 15.80 14.35 15.08 | 17.50 14.25 15.88
5 SD | 3.5 3.00 3.26 | 4.42 4.13 4.17 | 6.55 4.49 5.52 | 6.19 5.44 5.92
¥ M- | 16.55 14.60 15.58 | 20.00 20.85 20.43 | 25.05 24.30 24.55 | 26.15 23.25 24.50
® SD | 4.88 5.38 5.10 | 5.88 4.04 4.93 | 8.15 6.54 7.21 | 4.84 7.97 6.19
B | M| 24.10 24.35 24,23 | 28.45 29.95 20.20 |'30.80 31.50 51,15 | 32.25 31.60 31.93
e SD | 4.44 570 4.93 | 3.95 3.72 3.82 | 4.91 3.87 4.32 | 3.34 '5.23 4.29
KA THERER ﬂ%ullxmiﬁfﬂﬁﬁz MANOVA % ANOVA &k
b H
- = sscp df A H
B OR XK & 8 % B B fE
'1336.42 1691.89 1272.93
e
1691.80 2233.32 1728.86 66%F | 15404 17,90 19, 1%k
1272.93 1728.86 1378.92 '
420.86 471.03 187.93
il ’ :
’ { 471.03  622.63  330. 41} (83 | 14,630 15,04% 12074
187.93  340.41 290.11
55.52  60.34 25,29
Z E .15 R '
60.3¢  78.52  33.49 - 0.64 .63 -.20
(AXB) S -
95.92  33.49  14.32 ‘
4371.40 3722.35 2187.90 = 7
2= { 3722.35 6291.35 3410.75 } " 28.76 1139 24.04
2187.90 3410.75 3654.40 '
6184.20 594561 3673.98
il { 5945.61 9225.82 5513.51 }
3673.98 5513.51 5337.75

##P< .01

REAMRET  FRAEDN ZMNZTEEAREFERLZER (A=.98, P>.01) ; AFHMHE
BOBEREER » (A=, 66, <. 01) 3 WHZHERI B EEEER » (A=.83, P<<.01)o
EIH:_IE SR B TR AR A M 2 R B 2R FRR o {87 4 4558 2 iy
RAFUS B ELTR o fEREESHih » ERRBSBEFRHETELER ) (FESHBI5
-49; 17.99; 19.12; P<<.01) o BLARMERUENWAEBELER 5 REBES > THEEL4E
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E#En 4536.42 ' 1 | 4536.42 74.78%k
=N - 233.63 1 233.63 3.82
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MANOVA % ANOVA 5% o« RENBRETEREE B ELLIEREE » A=.95, df

=(3, 2,114), P>.05 o EMRMMBEZZRA =.91, df=(3, 1,114), P>.050
ERIRAREHEER A =.96,df = (3, 1,114), P>.05 o REBEL HT RN B R R FERIERFHE ~

BB RBFESNSNE > BREEER p>.05; BN SES B EEZERE» p>.050

®t EPEFERSESESBECTHRRELE

=

w o—- e m | = & ® | = &

5 2 & 5 & & 5 =8 &

v N 20 20 40 20 20 40 20 20 40
M 25.80  22.90  24.35 25.90 26.50 26.20 27.70  27.55  27.63
5 SD 4,96 5.8  5.48 7.14 6,10  6.61 5.08  4.66  4.98
# M 30.20 27.85  29.03 29.85  29.40  29.63 30.90 32.20 31.55
& SD 3.79°  4.51 4,23 6.21  4.16  5.19 3.11 2.44  2.89
B M 32.60 31.80  32.20 32,35 32.20 32.28 32.55 33.65  33.10
. SD 3.23  3.46  3.29 4.59 291  38.75 2.63  2.32  2.47

BN FRER > EHEPERMSBZ MANOVA B ANOVA SZiFHE

- o SSCP df . - .
% R R R (& 39E) A o ¥ ® B {F

214.55 166.05 62.63

& (A {166.05 139.22  55.04
62.63  55.04 22.32

91 2.69 2.92 .80

29.05 15.41. —2.06

15.41 19.20 5.82 .96 .73 .81 .32

B 81 (B
—2.06 582  4.48
55.42  51.00  23.71

51.00 66.65 36.33 } 2 .95 .70 1.40 .74

23.71 36.33 20,82
4540.90 2985.55 2049.60

%{2985.55 2716.65 1825.00

39.83 23.83 14.03
2049.60 1825.00 1599.00

4839.92 3218.01 2133.88
3218.01 2941.72 1922.19
2133.88 1922.19 1646.62

il gl
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BEFLE B B

Rh BEREFRIRYSAEBRSRE

2R K K SS df MS F
g2 B M 6268.43 119 . 52.68

IR CA) . 305,32 2 : 152.66 2.99
2R S R 5963.12 117 50,97

B R E R 3980.67 240 ' 15.75

HMFHR (B) 2557.12 2 1278.56 259, 267+
E R 2509.07 1 2509.07 326.70%*
ol &l 48.05 1 48.05 22,045
TEMER (AXB) 69.57 4 17.39 3,534
= 62.01 2 31.01 4.04%
=% M 7.56 2 . 3.78 1.73
B X TS B, 1153.98 234 4.9316

B XBRNSR (EE 898.89 117 7.68

B XBERSRK (2K 255.09 117 - 2,18

*P<01

Eﬂﬁ)ﬁﬁrﬁ&ﬂ% TR WA 5 17 RINE TR o LER R B RRES AR 2 A %‘

BRLH(EM > F=3.53, D<.01; HEEGMAES - X=@EAHRBEEY ~
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ABSTRACT

The main purpose of this study was to test J. S. Bruner’s theory of
representation and to find out the applicability of his theory of instruction.
According to Bruner, any domain of knowledge can be represented in three
ways: by a set of actions (enactive representation), by a set of summary
images or graphics (icomic representation), and by a set of symbolic or
logical propositions (symbolic representation). If information is to be learn-
ed effectively, it must be translated into learner’s ways of thinking and
must be presented in proper sequences, that is from enactive to iconic and
then to symbolic. In this study, a teat named “Test of Cognitive Represent-
ation” was constructed according to Bruner’s theory: (1) to compare the
cognitive development of elementary school children in different grade levels
and between boys and girls; (2) to compare the cognitive development of
Junior high school students in 1-3 grade levels and between boys and girls;
3) t(;'cbmpa're the cognitive development of gifted, normal, and mentally
retarded children, in order to find out the differences of learning charact-
eristics among these three populations; (4) to test the learning efficiency
of different teaching strategies; and (5) to test the feasibility of accelera-
tion of cognitive development.

Five parts of experimental observations were undertaken. In part I, it
was found that there was significant difference between boys and girls
on the cognitive development, and the enactive representational ability was
the highest one in all grade levels of children, the “iconic representation”
the next, and the “symbolic representation” the lowest. Besides, the higher
grade the child went into, the more cognitive representational ability
grew.

In part II, it was found that there was no significant difference in sex
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and grades on the congnitive development of Junior high students.

In part III, it showed that the cognitive development of the gifted was
superior to that of the normal and that of the mentally retarded children.
Furthermore, the gifted used more symbolic representation than normal
and mentally retarded children did.

In part IV, school children were randomly assigned to three groups,
each group was taught to learn mathematics concepts by different teaching
strategy. The results revealed that the group who was thaught by proper
sequence, from enactive to iconic and then to symbolic, was superior to
that of group who was taught to learn by symbolic representation directly.

In part V, the children of fourth grade were accelerated to learn math-
ematics concepts that were supposed to be difficult for them to learn.
The results were compared against the control group of no accelerated
learning. Evidence showed that the acceleration of cognitive development
was feasible. All above these findings provide positive support for J. S.
Bruner’s assumption that “...any subject can be taught effectively in some
intellectually honest form to any child at any stage of development.”





