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Abstract

The purpose of this study was to analyse relationship between learner's learning style, thinking style,
scientific communication skills and science academic achievement through correlation analysis and to
represent artificial neural network by a visual diagram. In this study, data was collected from 135 students
in the 5th grade, using MSG(Mental Self Government) Thinking Style Inventory, Index of Learning Style
And academic achievement levels were established by the
results of the 2015 2nd semester term scientific academic achievement. Then, relationship between learner's

and Scientific Communication Skills Test.

learning  style,

thinking  styl.

e, scientific communication skills and science academic achievement were

analysed by SPSS 20.0 program. The result of this study were as follows:

First,

in the correlation of thinking style and science academic achievement,
conservative thinking styles have high correlation with science academic achievement.

hierarchic, global and
Second, in the

correlation of learning style and science academic achievement, intuitive and verbal learning styles have
high correlation with science academic achievement. Third, in the correlation of scientific communication
skills and science academic achievement, scientific communication skills related tables and numbers have
high correlation with science academic achievement.
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<Table 1> Composition of questions of thinking

<Table 3>. Composition of questions of learning

style test style test
Dimension  Style Item No. Type Item
Legislative 5,10, 14, 32,49 5 . . 1, 5,9, 13, 17, 21, 25, 29, 33,
. - Active-Reflective
Function Executive 8 11, 12, 31,39 5 37, 41
Judicial 20, 23, 42, 51, 57 5 . 2, 6, 10, 14, 18, 22, 26, 30,
Sensual-Intuitive
Range Internal 9, 15, 37, 55, 63 5 34, 38, 42
s External 3,17, 34, 41, 46 5 Visualverbal > 7 11 15,19, 23,27, 31,
Tend Progress 45, 53, 58, 64, 65 5 35, 39, 43
nden
Y Conservative 13, 22, 26, 28, 36 5 Sequential-Total & 12 16, 20, 24, 28, 32,
Level Total 7,18, 38, 48, 61 5 36, 40, 44
Vi Local 1, 6, 24, 44, 62 5 ~ Ao s s P
3] 2l e Folst
Monarchic 4, 19, 33, 25, 56 5 SV A2e ae) SEshs e Fokhe
Tvoe Hierarchic 2, 43, 50, 54, 60 5 %), ARAZ el w2l @A E= A,
P Oligarchic 27, 29, 30, 52, 595 Sl oA wd = gl A o BAS 2 A
e 6 ALBRT S st gaseleldel, 7o ddiel #4E %
ota _
= A%, BRI Wl wet A4, &
<Table 2> Example about thinking style test (SD: g, M8, B8k, EY, Ak o 2 AAA
Strongly Disagree, D: Disagree, N: ARE #x a3 O=Z yb-&)F} A4, Hno]
Neutral, A: Agree, SA: Strongly Agree) & FAe wet =AAEEAQ olFZ o A
Item SDD N A SA Type 2o TS UEE 7 o AAAQ Aol
[ prefer to deal with U 3 9 FEA Aba Ay AR E A A
specific problems rather 1 2 3 4 5 Local o] Wao] Aol ol 9 o = oo
4l 2EARU 7F HQo%ral 5H°
than general problems. 8] 24 17k B askar 5ol
When 1 say or write . .
H < >
my thoughts, I focus on 1 2 3 4 5 rcfiza Table 4> Example about learning style test
the important one. Ttem Example Type
When I do something, I Exter 1. T understand something better after
like to think and discuss 1 2 3 4 5 nal ) Active /
with my friends. (a) doing something myself. chveﬁ
Prior  to  starting Mon (b) thinking about it. eriecive
something, I tend to 1 2 3 4 5 archi
L 2. 1 want to .
prioritize work. c Sensual /
(a) stay rather than change Intuitive
Uy ot AAET (b) change rather than stay.
3. When I think about what I did
5 o] ) ul |=f: KN
Felder9} Silverman(1988) 23 el 23S yesterday, 1 tend to portray it Visual /
Felder$} Soloman(2000)°] g3t HEAE W almost ~ VISltl)al
. . 1
W, ARAZ B, PRy Py, guels] s (@ like a picture, -
Aol wet vl X Qelow RRsgch gux ) epan
B . . 4. T understand .
gl Wlel wet sEA(Ee Y s b (a) the details, but I am confused S tial
StAA ARE Agstes AL H3sty Agow about the overall structure. /equte; 12
TR AL =)= 73501:)1} tﬂ}’\jlﬂ(%%} A (b) the overall structur'e, but I am
o = o 11y o N confused about the details
Ao AHretdaA JRE AYshs e AR
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<Table 5> Binary classification table of scientific
communication skills test(L: Letter, W:
Word, Number: N, Number symbol: Ns,
Table: T, Picture: P, Paragraph: Pa,
Equation: E, Schematics: Sc, Diagram
:D, Graph: G, Sentence: Se)

Communication Type

ltem Top Sub Transform
1 L W
Des- 2 N Ns L—N
cription 3 r.T Pt
4 P S
5 L Se
Scientific
Explanation 6 NN PN
7 T G
8 P P
9 L Pa N—L
Explanation 10 N E N
11 T D
12 P Sc
13 L W
14 Nr E
15 T D LT
. 16 P S L—N
Evidence it [ s NSL
Scientific 18 N N
Opinion 19 T G
20 P P N—N
21 L Pa T—L
Justification 2 NNs
23 T T N-oT
24 P Sc¢ T—N
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<Table 6> Correlation of thinking style and science
academic function
dimension (Cc : Correlation coefficient,
P: Probability of significance, Ns:
Number of students)

achievement  of

Science academic achievement levels

Top Middle Botton  Total
Legisl C¢ 0157 00520217 0113
: P 0069 0548 0012  0.193
ve Ns 35 65 35 135
ey CC 0126 0162 0059 0.000
0.144 0060 0498  1.000
ve Ns 35 65 35 135
Cc 0.157 -0.058 -0.091  -0.124
Judicial P 0.068 0504 0292 0.152
Ns 35 65 35 135
"p<0.05

A R W(<Table 7> 3%
p<0.01 “FollA Aol AaAF 0515% 12
u|gk 2 AudAE Ueidls oE YEse

A
02255 A4 APBPAS 2w s

§NHFFOl ojxlE 20152 Aty

<Table 7> Correlation of thinking style and science
academic achievement of form dimension
(Cc : Correlation coefficient, P: Probability
of significance, Ns: Number of students)

Science academic achievement levels

Top Middle  Botton Total

Cc -0.194%  0.188* -0021 -0.107

Iﬁi’l?: P 0024 0029 0811 0219
Ns 35 65 35 135

. Ce 0225%% -0.116 -0.093 0.515%*
Hcflrfr P 0009 0179 0285  0.000
Ns 35 65 35 135

©Cc -0379%* 0055  0316% -0350%*
Ocllll‘?:r P 0000 0528 0000 0.000
Ns 35 65 35 135

Ce -0222%% 0.030  0.188% 0.000

A;irc P 0010 0734 0029  1.000
Ns 35 65 35 135

"p<0.05, “p<0.01
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<Table 8> Correlation of thinking style and science
academic achievement of  level
dimension. (Cc : Correlation coefficient,
P:  Probability of significance, Ns:
Number of students)

Science academic achievement levels

Top Middle  Botton Total

Glo Cec 0.292%*  0.194*  -0.514**  0.117
bal P 0.001 0.024 0.000 0.175
Ns 35 65 35 135
Loc Cc 0.174*  0.427%%  -0.661**  0.000
al P 0.043 0.000 0.000 1.000
Ns 35 65 35 135
"p<0.05, "p<0.01
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2 AR Ao SES 54 @A
TUE tARlE ol & Aol

AbareFale] WMl A3 sEe #ekekely
ALY AAIAE  AVEU(<Table 9>3x)
p<0.05 FFol HFH I AT 02182 ]
ngk QA FHdAE e ZAoE JErsith
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HAE 7= Zo® grlEfo] fofulaha] e
RO vebgth YgAAFEERE AHEY AdF
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AE 7He Aoz Yeson, ¢

<Table 9> Correlation of thinking style and science
academic achievement of  scope
dimension. (Cc: Correlation coefficient,
P: Probability of significance, Ns:
Number of students)

Science academic achievement levels

Top Middle  Botton Total

Cec 0.135 -0.237**  0.135  0.218*

Internal P 0.118 0.006 0.118 0.011
Ns 35 65 35 135

Ce 0122  0.155 -0.055  -0.124

External P 0.159 0.072 0.525 0.153
Ns 35 65 35 135

"p<0.05, “p<0.01
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S
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<Table 10> Correlation of thinking style and science
academic  achievement of learning
dimension. (Cc: Correlation coefficient,
P: Probability of significance, N:
Number of students)

Science academic achievement levels

Top Middle  Botton  Total

Cc 0.172% -0.173*  0.025  0.105

C‘;TISV‘::’ 0.046 0045 0771 0227
Ns 35 65 35 135

Cc -0.036  0.154  -0.140 -0.103

Progress P 0.682 0.074 0.104 0.235
Ns 35 65 35 135

"p<0.05
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<Table 11> Correlation of learning style and <Table 12> Correlation of learning style and science
science academic  achievement of academic achievement of information
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Science academic achievement levels Science academic achievement levels
Top Middle  Botton Total Top Middle  Botton  Total
Cc 0206 0043 0157 02217 Cc -03747 -0306" -0.025 -0.557"
Active P 0017 0625 0068  0.010 Senlsu P 0000 0000 0777  0.000
Ns 35 65 35 135 Ns 35 65 35 135
Cc -0364"  -0239" -0.091 -0277" .. Cc 03017 0138 0143 0270"
Refl- Intuiti
ective 0.000 0.005 0.293 0.001 e P 0.000 0.110 0.097 0.002
Ns 35 65 35 135 Ns 35 65 35 135
*p<0.05, “p<0.01 "p<0.01
o7 3 &gl 34

o
# AuAe gelel
SYAA TS Fovl
o g zolZ R
A B ANA5E
sy So] wor, Wt Er} e 2w
= o2y, %Y, A9y S5 Bk
Lee(2004)9] A7 Aok Hakaiey.

E BB 4 SF U AR, tudd A

LN

=
=]
=

o,

o }“FT(
&

=

il

ol

S

6L_§ok}\13] xéi‘_/\l oioﬂjr,]_ 571—/\@%94 J_V/]_ﬁ_l]—ﬁjl—
HH(<Table 12> #
o] AwA S

N 2
O>~
e

S Moo
1o,
o
g
=)
o
e
X o
el

e
st Ed

= =
@ SheRohs 494 49S Fi AYe R

ao =1
ol fFove ¥4 FARAS shsths AT
A7 9l Kim(2008)2] ¢4 £ T
I ATt E e ATE e} Fad

EREIEEE

o
ofk
o
tw
)
2

o "

(e}
2

ol
o
H

= s
i
gl‘_‘,
2
ol -

P
2
o
O
=
)
2
4y Rl o ax

>~
>
rir
[o oz
r
=

bl
(e

L
=
oo 12
LE

%

i)

og

1>

[¢]

ox o

lo
£
1
]
2

(<Table 13> #HZ) p<0.01 FF=ollA
o] A#AF 039307 fF2m]dh

= YehjE= Ao® yehgon,

FAAE 03927 F7 a7y
2 Uekstth SgaFEEE A
S aFeAE AAA o]
| AaAS 204072 205
vepllon, dojA Ak 2
ABAT 0478% Fv|E A

> oX
No2re

o> I
oo
rEoT X

i

rlr
S

oo

o> |o
1o
2 _IE

L

o M
o o> M
A
S oo
2 &
2 =

2
-
£
SO
N

41:

>
Y

>
rJ
M«
-,
i



b
10

=
S

HERGIth AFHE F9 2FdAE A1AE A4
ol FoFE p<0.05°14 0.184°] F-2Jv]st 4
AABAE Y, 9101 Ade o9
p<0.01°1A] -0273°0.% FoJu]st F2 2Fi7A
HERGIth AHAE sk 2FelAE A1
ol 125 p<0.05°14] 0.1982] f-2lmlst 3
AARAE YR oy, ddojd dEd2 #2
E 00520014 -0.167%2 -7 ZFHAAE e
o FouatA = & Ao® UEsith A
T A9 AvEd AHE 39 259 o

TIE9 o] Awte AL g = Q)

floob rlo M bl 3@ rfn ¥ o D4 ox mfn mu I

" 2
thool: HAE TN FAES 13,
W 5o A7A AnE B Zo] Seld
of BE Frhw B 4 gon, 4R =
ALY A% BF A& B AAEES
v S5g sk Zlo] AN Pl
&8 FoE ow 2 5 9

<Table 13> Correlation of learning style and science
academic achievement on preference of
input  information (Cc:  Correlation
coefficient, P: Probability of
significance, Ns: Number of students)

Science academic achievement levels

Top Middle Botton  Total

Cec -0407" 0184  0.198 -0.392"

Visual P 0.000 0.033 0022  0.000
Ns 35 65 35 135

Cc 0478  -0273" -0.167 0.393"

Verbal P 0.000 0.001  0.052  0.000
Ns 35 65 35 135

*p<0.05, “*p<0.01
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<Table 14> Correlation of learning style and science
academic achievement on understand of
information (Cc: Correlation coefficient,
P: Probability of significance, Ns:
Number of students)

Science academic achievement levels

Top Middle Botton Total
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