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The Effect of Enriched-Supplementary Ability-Grouping Within Class to Education in
Middle School Science: In the Chapter of ‘Water Cycle and Weather Change’

Hye-Hyun Kim' - Jung-Moon Yoo'
Department of Science Education, Ewha Womans University, Seoul 120-750, Korea.

Absfract: The ability-grouping is the essence of the seventh educational curriculum, applied to school from year 2000, and
its enriched-supplementary type will be carried out for science course. This study examines the effect of the enriched-
supplementary ability-grouping within class to student’s academic achievement and the attitude, related to science. Thus we
developed teaching and learning methods with intellectual level about the subject of ‘Water Circulation and Weather Change
in Middle-School Science 2. Then we tested 152 eighth graders who were divided into the experimental and control groups.
The experimental one was taught through the ability-grouping for about six weeks, while the control through conventional
lecture. The improvement of the experimental group in academic achievement was more effective than that of the control, and
particularly to below-average students who ranked in lower thirty percent. The experimental one got more negative change in
domain ‘Science as a Subject , and in subdomain ‘Anxiety in Science Lesson’ . While outstanding students who ranked in
upper thirty percent showed a significant positive change in subdomain ‘Satisfaction in Teaching Method , the below-average
were negatively changed in subdomain ‘Anxiety in Science Lesson' . The current ability-grouping was suitable for the
improvement of academic achievement, but not for the general attitude related to science. In order to enhance the ability-
grouping effect in science education, we need to additionally consider student’s interest and concern in grouping, and develop
various teaching and learning methods together with proper textbook contents.

Key words: Enriched-Supplementary Ability-Grouping, Science Curriculum, Academic Achievement, Attitude Related to Science
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Fig. 1. The process of enriched-supplementary ability grouping
within class in experimental group,
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Table 1, The leaming contents of science lesson in enriched-supplementary ability grouping within class,
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Table 5, ANCOVA of academic achievement for students
who are ranked in upper thirty percent in its field,

Source df 8S MS F P
C 1 127 127 063 04409
TRT 1 023 023 0,12 0.7368
M 2 132 066 033 0.7269
E 14 2843 203
T 16 29.76
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Table 2. Test of academic achievement, () wg ma
TR
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SHHAIX]
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Table 3, ANCOVA of academic achievement,
Source of SS MS F P
C 1 53833 53833 4717 0.0001
TRT 1 3485 34,85 3.05 0.0827
M 2 596,70 298.35 26,14 0.0001
E 143 1631,98 1141
T 145 2228 .68
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Table 4, Pretest-posttest scores for students who are
ranked in upper thirty percent in the field of academic
achievement,
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Table 6, Same as in Table 4 except for lower thirty
percent, ()
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Table 7, Same as in Table 5 except for lower thirty percent,

Source df SS MS F P
C 1 036 036 163 02165
TRT 1 088 088 400 00593
M 2 1.21 0860 275 00883
E 20 443 022
T 22 565
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Table 9. ANCOVA of the attitude which is related to science.

Source of SS MS F P
C 1 765 765 160,04 0.0001
TRT 1 020 020 437 00383
M 2 776 388 81.20 0.0001
E 145 693 0,04
T 147 1469

Table 10, Test of the domain ‘Attitude Toward Science’ .
() HEg He
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o ALE 76 356(71.20) 048
=8 Az 74 3.63(72.60) 042
. MA 76 3.56(71.20) 044
= As 74 359(71.80) 040
Table 11, ANCOVA of the domain ‘Attitude Toward
Science' .
Source df SS MS F P
C 1 1088 1088 11133 0,0001
TRT 1 008 008 087 03516
M 2 1092 5.46 55,88 0.0001
E 145 1417 0.09
T 147 2510
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Table 12, Pretest-posttest scores on the domain ‘Attitude
Toward Science Course’ .
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g AHH 76 3.30(66.00) 053
A E 74 3,20(64.00) 050
£3 A HE 76 3.18(63.60) 062
e At E 74 3.17(63.40) 045

Table 13, ANCOVA of the domain ‘Attitude Toward
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Table 14. Scores on the subdomains of ‘Attiude Toward
Science Course |

Science Course .

Source dof 3S MS F P
C 1 1127 1127 107.70 0.0001
TRT 1 155 155 14,81 00002
2 12,16 6.08 5812 0.0001
E 145 15,17 0,10
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Table 15, ANCOVA of the domain

‘Anxiety in Science

Lesson
Source af Ss MS F P
c 1 291 291 429 00401
TRT 1 13.60 13.60 2000 0,0001
M 2 15,12 756 1112 0,0001
E 145 9862 068
T 147 113,74
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Table 16, Same as in Table 12 except for ‘Scientific

Atitude’. () uee He
et AM R e EZuR}
M AbH 76 3.41(68.20) 037
48 AE 74 343(67.60) 039
. AFH 76 339(68.80) 033
R -3 74 3.43(68.60) 038

Table 17, Same as in Table 13 except for ‘Scientific Attitude’ .

Source dof SS MS F P
C 1 6.09 6.09 5537 0.0001
TRT 1 01 0.1 101 03162
M 2 6,16 3.08 28.01 0.0001
E 145 15,96 0.1

T 147 2212

Table 18, Scores on the attitude which is related to science
for students, ranked in upper thirty percent in the field of
academic achievement,

Bt 4 A s Hods HEEA
s A A % 357(71.40) 039
Az 2 3.55(71.00) 038
- A % 3.46(69.20) 036
S AE 25 3.47(69.40) 032

(Fru=sEs

Table 19, ANCOVA of the attitude which is related to
science for students, ranked in upper thirty percent in the
field of academic achievement,

Source df ss MS F P
C 1 10,65 10,65 4487 0.0001
TRT 1 1,01 101 429 00445
M 2 13.70 6.85 28,85 0.0001
E 43 10.21 023
T 45 2391
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Table 20, Same as in Table 18 except for the subdomains
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Table 21, Same as in Table 19 except for ‘The Understand-

ing and Satisfaction in the Teaching Method of Science’ .

Source df SS MS F P
C 1 514 514 1183 00013
TRT 1 136 1.36 313 00841
M 2 553 276 6.36 0,0038
E 43 18,70 043
T 45 2423

Table 22, Scores on the subdomains of ‘Attitude Toward
Science Course for students, ranked in lower thirty percent
in the field of academic achievement,
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Table 23, ANCOVA of the domain ‘Anxiety in Science
Lesson’ for students, ranked in lower thirty percent in the
field of academic achievement,

Source df SS MS F P
C 1 380 380 574 00204
TRT 1 222 222 336 0,0731
2 558 279 422 0.0203
E 49 3242 0.66
51 38.01
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