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ABSTRACT. The purpose of the this study was to analyse cognitive learning styles, relationships between learning
styles and chemistry achievement. Additionally, the relationships between students' learning styles and chemistry
achievement score within a subject area, as well as each questions were also discussed. The research investigation was
conducted with 10th-grade girls students. Learning styles were divided into nine categories based on the result of Kolb’s
LSI. Results of this study were as follows. First, Distribution of nine-types learning styles on the 10th grade girls students
was showed that “Accommodators” and “Balanced learner(Balancing)” obtained the highest distribution(16%), followed
by “Southerner” and “Easterner”. Using an ANOVA statistical analysis, the researchers reported significant differences
between achievement scores and that of learning preference types in the information perceive. Using an Nonparametric
statistical analysis, the researchers reported significant differences between achievement score and that of nine types
learning styles. “Assimilator” and “Converger” were found to show higher achievement scores, while “Northerner” and
“Balancing” were found to show the lowest achievement scores. Second, in respect of subject area, students were good
at answering questions related with “Electrolyte and lon” unit, while they were poor at answering questions related with
“Acid & Base” unit and “Reaction Rate” unit. For the achievement by question types, students showed the high achieve-
ment in the questions appropriate for their learning preference types.
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Table 1. Reliability score of Kolb’s Learning Style Inventory

Cronbach a
Concrete experience(CE) .62
Reflective observation(RO) .58
Abstract conceptualism(AC) .85
Active experimentation(AE) 77
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Fig. 1. Scattering plot of nine-region learning style.
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Table 2. Learning style inventory score and correlations with chemistry achievement

Information perceive

Information process

CE AC AC-CE RO E AE-RO
Mean 28.84 26.10 -2.74 30.33 34.73 4.40
S.D 5.62 8.24 11.83 4.97 6.72 8.99
range 15~41 13~45 -26~25 17~44 18~46 -15~26
33.3% 26.00 21.00 -9.00 28.00 32.00 0.00
66.7% 31.00 28.00 1.00 32.00 38.00 8.70
Chemistry(25) M 17.77, SD 5.13 -.145 396" 345" -256° -176 .010

**p<.01 * p<.05
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Table 3. One-way ANOVA of learning preference types and chemistry achievement
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Chemistry achievement

Learning preference types N(%o) Moon D Min Mo df F p
CE 31(32) 16.42 4.89 5 23 5
Infom?tlon Bal 3537) 17.06 5.01 3 25 93 4.560 013
perceive AC 30(31) 20.00 4.95 10 25
Total 96(100) 17.77 5.13 5 25 95
AE 32(33) 18.41 4.09 5 25 5
Information Bal 3537) 16.83 5.60 5 25 %3 0,938 395
process RO 29(30) 18.21 5.58 5 25
Total 96(100) 17.77 5.13 5 25 95
Table 4. Multiple comparisons of tukey HSD results
Learning preference M.D 95% Contf. Interval
S. Error p
A) (B) (A-B) L. Bound U. Bound
CE Bal -0.638 1.221 .861 -3.546 2.270
AC* -3.581 1.268 016 -6.601 -0.561
Information Bal CE 0.638 1.221 .861 -2.270 3.546
Perceive AC* -2.943 1.232 .049 -5.877 -0.009
AC CE* 3.581 1.268 016 0.561 6.601
Bal* 2.943 1.232 .049 0.009 5.877
RO Bal 1.378 1.290 .536 -1.694 4.450
AE -0.199 1.317 987 -3.336 2.937
Information Bal RO -1.378 1.290 .536 -4.450 1.694
Process AE -1.578 1.256 424 -4.570 1.414
AE RO 0.199 1.317 987 -2.937 3.336
Bal 1.578 1.256 424 -1.414 4.570

*The mean difference is significant at the .05 level.

Journal of the Korean Chemical Society



AABEe EA ‘& A= Table 501] UrEMl"‘BP
AT SE2] 9714 shseks] EE= Fig 13
Table 591 VFebd wie} Zro] 2527} 717 whgkom,
o2 F9AL A Y SR <ol ick 1 vk
5 71Al BH5eRAl R Al 8.3-9.4% = W] £
kAL v o), T:Czﬂ- 97}A] Q1A A Er&okaAly 5}stk
AF =] Kruskal-Wallis 7oA FFo] Al ()7
15.326, AHFE(df)7} 824 p<.05 HH A Ak 7+
2] s}t kol FAA R fFou|gk Afe)7} gl
cf. webA 2 A7 SEL] 7 sk Tl
A =2 A E % 3l BEFA 2 B HAHE3.5%),

d ofsse] FfehHE Bl 689

0r
K
3
g -
8 15k Achievement
o
b Level
= 10F

5L Low

Middle
1 Hgh

0 I I I | &= I !
Div Ass Con Acc Nor Eas Sou Wes Bal
Learning Styles

Fig 2. Frequency distributions for students’ learning styles
in same academic levels.

7 =& ] 5oRas AvRd, ARl
A= FHAHG1L7%)%E B FAH23.1%)0] ek F2HA
ol A= A-2H27.6%)2F A1912KH17.2%)°1™, 65%
ol3le] ) AFE Bl Akl A P AH22.0%),
%9 x}(14 6%)3} %&x}(m 6%)01 At

g; xw_% M?ﬂw vﬂx}(zo o )2} * OP@ 7N

FHAH79.7%) B FRAHT7.0%)01 ek vbdell 4 d@HoR éJ_z: 74315}— wﬁz}(w 9%4)01044
AH(52.5%)= 7}%“;%3 AFA=E B EsAe. el ARETE P w2 Y 7AE AR es
Sgropel e AT BAROE fT  ANE QAR APo) T, HEANA
AolE Holt= Ao B, S} AAFE WE  FAT AL UehhA @ B4} A9
sade] 542 vE T AolE vehd Ao wjsl 773 (9F 30.0%)8 = Wkt o] 72 54
= JlgEc) weby skt AARES AE50%), F AE AnTEe BaA AdsteAg S5 4
(84.0-65.0%) B 3H65.0% FIThe] 370 AAREeE  Poz o et o] AEHA, AT elA
sl 2 A e BRIEE ol SEAA ARel} A2 B52EE doldle
otk B AAFEANN AEPADR FHES] RE DA Folrl ARE TAA FBE A 459
& (%) Fig. 21 YER Aok 7] Wl Ao AkEn}
Fig. 2014 & 5= g0, A 2ol mehA Hl= Fig. 1914 ol $1218k= 3 72= 554 A3,
Table 5. Nonparametric analysis of chemistry achievement and learning styles
N(%) Mean SD Min Max df F p

Div. 8(8.3) 17.13 422 12 23

Ass. 8(8.3) 20.88 5.62 11 25

Con. 8(8.3) 19.25 3.96 15 25

Acc. 15(15.6) 17.80 4.46 5 23

Nor. 8(8.3) 13.13 5.28 5 21 8

87 2.062 .048

Eas. 13(13.5) 17.23 6.60 5 23

Sou. 14(14.6) 19.93 533 10 25

Wes. 9(9.4) 18.67 3.84 12 25

Bal. 13(13.5) 15.77 4.49 10 25

Total 96(100) 17.77 5.13 5 25 95
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Table 6. Achievement mean score for students’ learning style in the chemistry contents and question types

Learning Styles Total
Div. Ass. Con. Acc. Nor. Eas. Sou. Wes. Bal (n=96) NT
(®) (3) (3) (15) (®) 13) (14 ® 13)
Q1 100 100 100 933 75.0 84.6 92.9 88.9 92.3 91.7 65.0
1 Q2 75.0 87.5 62.5 66.7 50.0 61.5 78.6 77.8 76.9 70.8 42.0
Q4 50.0 87.5 100.0 933 75.0 84.6 92.9 88.9 84.6 85.4 56.0
Ave. 75.0 91.7 87.5 84.4 66.7 76.9 88.1 85.2 84.6 82.6 543
Q5 75.0 100.0 100.0 73.3 62.5 61.5 85.7 88.9 61.5 77.1 51.0
Q6 87.5 75.0 75.0 80.0 62.5 84.6 85.7 88.9 61.5 78.1 55.0
C2 Q7 62.5 62.5 75.0 60.0 50.0 76.9 71.4 55.6 53.8 63.5 37.0
Q8 25.0 75.0 37.5 333 0.0 30.8 57.1 444 15.4 354 29.0
Ave. 62.5 78.1 71.9 61.6 437 63.4 75.0 69.5 48.1 63.5 43.0
Q3 50.0 87.5 87.5 40.0 37.5 30.8 57.1 222 46.2 49.0 36.0
3 Q9 75.0 75.0 87.5 80.0 50.0 84.6 85.7 88.9 69.2 78.1 53.0
Q10 75.0 87.5 50.0 73.3 50.0 69.2 78.6 77.8 53.8 68.8 49.0
Ave. 66.7 83.3 75.0 64.4 458 61.5 73.8 63.0 56.4 65.3 46.0
T. Ave. 67.5 83.7 77.5 69.3 513 66.9 78.6 72.2 61.5 69.8 473

*Cl1: Electrolyte and Ion, C2: Acid and Base, C3: Reaction rate, Ave.: Average, NT: average performance score of all national
student (n=494,763).

Table 7. Nonparametric test of nine-region LS and chemistry contents

Descriptive Statistics Test Statistics(a,b)
N Mean SD Min Max x df p
C1 96 2.17 0.70 0 2.67 8.93 8 348
C2 96 1.47 0.59 0 2.25 13.77 8 .088
C3 96 1.80 0.81 0 2.67 8.85 8 355
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Table 8. Kruskal wallis test of chemistry achievement scores and learning styles® in question types

Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
1 6.1 46 15.0 115 106 5.1 33 15.7 62 6.5
df 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
p 641 803 050 175 225 745 914 046 628 595

: Grouping Variable is nine-region learning styles
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