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An Effect of Academic Retention Concerned with
High School Students’ Cognitive Styles and Teaching Methods in
‘The Weather and Climate’ Unit

Sang Ock Ryu*

Facuity of Earth Systems and Environmental Sciences, Chonnam National University,
Kwangju 500-757, Korea

Abstract: The purpose of this study is to examine the interactive effects of teaching methods (expository and discovery)
and learner’s cognitive styles on the retention of learned content in Earth Science three weeks after an instruction is given.
The subjects of this study were 1st graders of a boys’ high school (n=185) and co-educational high school (n=189) in
Gwangju Metropolitan City of Korea. 92 students of the boys” high school and 95 students of the co-ed high school were
assigned to the expository teaching group, and the rest of the boys’ high school students and the co-ed high school
students were to the discovery teaching group. The students were classified into ficld-independent learners, medium
learners, and field-dependent learners based on their cognitive styles. The results of the study can be summarized as
follows: First, the discovery teaching was more effective than expository teaching in terms of comprehension and
application related to post-instruction retention of learned content. But there was no noticeable difference in knowledge
domain. Second, the field-independent cognitive style was more effective than its counterpart, the field dependent cognitive
style. Third, in the post-instruction retention test, not so much relevance was found between teaching methods and
learner’s cognitive style.
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Table 1. Results of retention test of instructional method and cognitive style

Instructional method Field

Field

Group and Cognitive style Independency Middle Dependency Total

) Expository 26.09(34) 19.24(34) 16.00(22) 21.03(90)
Boys'-education Discovery 28.88(32) 22.45(40) 17.30(20) 23.57(92)
Total 27.44(66) 20.97(74) 16.62(42) 22.31(182)#

Mal Expository 25.71(14) 22.9521) 18.50(12) 22.64(47)

ae Discovery 30.38(13) 25.24(21) 19.92(13) 25.19(47)

Co-education Femal Expository 28.45(11) 21.73(22) 18.60(15) 22.29(48)
emae Discovery 28.07(14) 23.23(22) 16.09(11) 23.0047)

Total 28.10(52) 23.29(86) 18.39(51) 23.28(189)
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Table 2. ANCOVA results of instructional method and cognitive style

Group Classification SS df MS F
Instructional method 291.64 1 291.64 9.31*
Cognitive style 3229.04 2 1614.52 51.53*
Boys’-education Interactional effect 44.02 2 2201 0.70
Residual variance 551445 176 31.33
Total 9079.15 181 50.16
Instructional method (1) 142.70 1 142.70 4.41*
Cognitive style (C) 2494.05 2 1247.03 38.54%
Sexual distinction (S) 47.67 1 47.67 147
I - C Interactional effect 45.74 2 22.87 0.71
Co-education I+ S Interactional effect 104.54 1 104.54 323
C * S Interactional effect 27.58 2 13.79 043
I« C + S Interactional effect 49.71 2 24.86 0.77
Residual variance (Inner variance) 5726.68 177 3235
Total 8638.67 188 4595

ANCOVA: Analysis of covariance
*p<.05

Table 3. Results of retention test of knowledge domain (average score)

Instructional method Field . Field

Group and Cognitive style independency Middle dependency Total
Bovs'-educati Expository 838 5.94 491 6.61
oys education Discovery 847 7.18 5.55 727
Mal Expository 821 8.62 5.75 177
¢ Discovery 10.00 8.33 6.54 7.77

Co-education -
Femal Expository 845 691 6.27 8.30
€M Discovery 871 745 536 7.06
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Table 4. ANOVA results of retention test of knowledge, comprehension and application domains (average score) in Boys’ edu-

cation
Domain Classification SS df MS F
Instructional method 19.86 I 19.86 5.53%*
Cognitive style 279.71 2 139.86 38.92*
Knowledge Interactional effect 11.46 2 573 1.60
Residual variance 63242 176 3.59
Total 94345 181 5.21
Instructional method 51.02 1 51.02 8.77*
Cognitive style 403.65 2 201.82 34.68*
Comprehension ~ Interactional effect 1.35 2 0.68 0.12
Residual variance 1024.36 176 5.82
Total 1480.37 181 8.18
Instructional method 30.02 1 30.02 4.61*
Cognitive style 407.84 2 203.92 31.34%
Application Interactional effect 16.10 2 8.05 1.24
Residual variance 1145.19 176 6.51
Total 1599.15 181 8.84
ANOVA: Analysis of variance
*n<.05
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Table 5. ANCOVA results of retention test of knowledge, comprehension and application domains (average score) in Co-educa-
tion

Domain Classification SS df MS F
Instructional method (T) 7.89 1 7.89 220
Cognitive style (C) 209.36 2 104.68 29.14*
Sexual distinction(S) 29.64 1 29.64 8.25%
I - C Interactional effect 10.54 2 527 147
Knowledge I - S Interactional effect 2.94 1 2.94 0.82
C + S Interactional effect 928 2 4.64 1.29
I+ C - S Interactional effect 17.37 2 8.69 242
Residual variance (Inner variance) 635.79 177 3.59
Total 922.80 188 491
Instructional method (1) 49.65 1 49.65 7.53*
Cognitive style (C) 314.50 2 157.25 23.84*
Sexual distinction(S) 6.63 1 6.63 1.01
I - C Interactional effect 1.05 2 0.52 0.08
Comprehension I * S Interactional effect 21.64 1 21.64 3.28
C - S Interactional effect 12.40 2 6.20 0.94
I+ C - S Interactional effect 434 2 217 033
Residual variance (Inner variance) 1167.49 177 6.60 7.53*
Total 1577.69 188 8.39
Instructional method (I) 1.87 i 1.87 0.30*
Cognitive style (C) 301.78 2 150.89 24.46*
Sexual distinction(S) 0.14 1 0.14 0.02
I » C Interactional effect 29.16 2 14.58 237
Application I - S Interactional effect 9.30 1 9.30 1.51
C - S Interactional effect 4.66 2 233 0.38
I+ C - S Interactional effect 433 2 217 0.35
Residual variance (Inner variance) 1091.71 177 6.17
Total 1442.95 188 7.68
ANCOVA: Analysis of covariance
*p<.05

Table 6. Results of retention test of comprehension domain (average score)

Instructional method Field Field

Group and Cognitive style independency Middle dependency Total
Bovs’-educati Expository 9.03 6.74 545 7.29
0ys -education Discovery 10.28 7.85 6.25 835
Mal Expository 8.64 7.38 5.67 7132
¢ Discovery 1023 8.86 7.46 8.85
Co-education -
Femal Expository 9.82 741 5.60 740
€M Discovery 9.64 8.14 527 791
FEE Ueld 2oz ¥t A7#HE g8l A o 2 a3 uErd
S Gente] QAPel AT Sl FsRe BASH
29 TRel iRl AEAS EAE 49 FY F oS 22 A7EdEe SEAYmKozvY

o
HAAR Az fold Aot Qe Aom vehgrh T 2gmse] AW AETEses ozt
2 BAROE folaiRE AT A SURES  BARSA STS mRZzagle] APl @
4 gjEnel 974 $900] AW 29l vl wele olslsh 489l Ausiete] Urleu Rob



g} 7% EIOIN DSEHSC] ORI 8 el HE sl

K szt 249

Table 7. Results of retention test of application domain (average score)

Instructional method

ield i iddl ield depend Total
Group and cognitive style Field independency Middle Field dependency o

) . Expository 8.68 6.56 564 713
Boys"-education Discovery 10.13 743 5.50 7.95
al Expository 8.86 6.95 7.08 7.55
Male Discovery 10.15 8.05 592 8.04

Co-education
redue ., Exposiory 10.18 741 673 783
Female 1 covery 971 7.64 545 774
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