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ABSTRACT

This study was to analyse the understanding of the concepts of science based on the 6th graders' levels of logical
thinking in elementary schools. To achieve the goal of this study, logical thinking test was given to 108 6th graders

of elementary school and 32 students were interviewed.

The result of this study was as follows. First, 61.1% of students were in concrete operational period in their logical
thinking, 27.8% were in their transitional period, and 11.1% were in their formal operational period. By using Flow-Map,
32 students were analyzed and their levels of logical thinking was significantly associated with their understanding of
concept. Students’ flexibility of cognitive structure was significantly associated with logical thinking and the levels of
understanding concepts as well. However, misconception didn’t show significant association with levels of logical
thinking. Second, the characters of understanding of scientific concept by their levels of logical thinking was that as you
get higher levels of logical thinking, their cognitive structure to understand concept was more systemized, in order and
more logical. The result of this study suggested the followings in science experiment class. First, 6th graders of
elementary schools had various levels of logical thinking and that affected to their understanding of scientific concepts.
Therefore, lesson planning and class should be done by reflecting their different levels of logical thinking. Second, since
they had different levels of logical thinking, various teaching methods should be utilized to make students understand

scientific concepts more systematically.
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Table 1. Students for GALT test
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Category

Number

Total

Gender

Male 53
Female 55

108

Table 2. Participants for this study

Category

Gender

Total

Logical
thinking
ability

Formal operation stage
Transition stage
Concrete operational stage

O B~

10

32
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Table 3. Group Assessment of Logical Thinking

Subcompositional logic Numbers

Conservational logic 1
Proportional logic 3,
Logic of control variables 5,
7
9
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Logic of Probability
Logic of correlation
Logic of Combination 11, 12
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Student A Student B Student C
(Formal operation stage) (Transition stage) (Concrete operational stage)
1. Humidity is amount containing the water 1. The wind blows in the direction of 1. That the air is moving from side to
vapor in the air. high pressure from low pressure. side is wind.
2. Dew is dropl d}f i he surft f ' !
» Dew is droplets adhering to the surface o ¥ 2. The air blows to in the direction of 2. Warm air rises.
the cold object
| warm place from cold place. !
3. Clouds is floating by condensation of ! Y¢ 3. Cold air moves toward warm air.
water vapor in the sky. 3. The surface cool down quickly and
! warm faster than the surface. !
4. During the day, the temperature of the l 4. Fog is the result of condensation of the
ground is higher than the temperature of the 4. The clouds is made of condensation of water vapor.
water. water vapor in the sky
! | - Concept degree: 4
5. Heated air :lllsets}; th;vacgnmes is filled 5. Humidity informs the degree of how * Misconception. 1
with the lo er ar. much the water vapor is in the air. - Flexibility: 0
6. Wind is the movement of air. L
6. The greater the difference between
7. The wind blows in the direction of low the dry bulb and wet bulb temperature,
pressure from high pressure humidity is low.
|

¢ 8. The wind blows in the direction of
hot from cold

|

9. If the water vapor touches a cold object,

it conilenses. - Concept degree: 7 Y : Scientific misconception

10. The fog is that water vapor is to ’ MSC.OI?C.ep tion: 1 R Additio.na] .concept
condensate in the surface. - Flexibility: 1 (meta-listening)

7. Fog is the condensation of water
vapor near the surface.

- Concept degree: 10
- Misconception: 1
* Flexibility: 27

Fig. 1. Flow- Map according to GALT level

Table 4. Variable analysis of cognitive structure according to GALT level

Concept degree Misconception Flexibili
GALT level Num.(%) (ED) & (SD)p D) ty
. 10.25 0.25 1.75
Formal operation stage 4(12.5) (.50000) (.50000) (.50000)
.. 6.33 0.56 0.44
Transition stage 9(28.1) (1.73205) ( .72648) ( 52705)
Concrete operational stage 19(59.4) ( ;92161 9) ( 2'115130) ( 2'714663)
Total 32(100.0) 5.00 0.25 0.44
3) =3 Alare S} QA WHel 940 AFE Tsai(2001)9] ATotE Ax)gic)
G|
AT dgom HY B 4Se woA Amd  4) = Auy SE 30 Ae P4 4
FEI QA FR Wl s ARFAS BAF A
A= <Table 5> 2ot =24 Abnd A7t = AHEA Y] WA =2 AtnY S A
252 d FEsk wom, dxTze) fadel o, vms Uz 49 F8 A9 Wg A
Bee YehlT Uk £a Ao A Axg & 242 ANSgon, ol ud w2 And &
A Aol HEE FA] FRAIAVE i Ea2 3 ZE AP WA A A= <Table
o 4 9ith ol vuke] 83 SHES Udem 69 2tk w2A Ande] 423 gols A9
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Table 5. The relation between GLAT score and variable of
cognitive structure (N=32)

- A7

Table 7. Analysis standard of scientific concept comprehension

in weather unit

GLAT Concept Misconception  Flexibility
degree
GLAT .908#** 168 620K
Concept degree 188 768%**
Misconception 237
Flexibility

Ap<0.1 *#p<0.05 **p<0.01 ***p<0.001

Category Relevant concept
A Humidity, Condensation(dew, cloud, fog, rain)
B Atmospheric pressure, Wind

Table 8. Students’ cognitive structure of scientific concept
comprehension in formal operation stage

Category Cognitive structure of scientific concept comprehension

Studlet 1 A A A B B B B B A A
) oo} vl o] ABBA A Forg  Sudnt2 A A A A A B B B B B
237} UgEpe005). ol 493 wmehesh f  Swew3 A A A A A B BB BB A
. L tudent
oug AARAS B9l Tsai(2001)2] AFehe o} =
& A%<S Hol1 Stk
FolA olellsle QA FZEE 2 YaEs HoAE
9. 2Z8h 68hd Ao e AlarE 423 I goA 2271 e 22 MFelA
= 984 7| olg)e] EA Hstd JfdE AFE w= Al FAd uet
. = ™ -
A Qs Ae, 2 B9 8T oA ¥4
Aeire Ans 71 el A NG ol gat spdgel AaAQ w723 Ho 9
g M) datd #5719 #dE WE, 3719 o9 wazoh
257 #AE Y Eo = FE3a <Table 7>7} 2]
Z47F A, B 7 HFE 7188l A8k i sl 2) F7)e] SYEo] Za Y= H5H A o
24 M3d webd et £4e) B A sl =74
st esle) SHIEE A8 HeH4 el Sele
AR ARG B A REE BT QA
1) F44 2247)9) o] Z2ta o= webd Rala 53] wld gl dFF e gilon,
A olale] 57 Wsh ¢4 A4e AR Ban e 9T
GAA 24719 Spgse B4 N AEQ 29 SHe Yeim old. g Ak v
79 A G F)7h BE B ol ARR  $23 AYS ABAAR oAl AeE Bu
9 sl Ade JeuEE meed gn BE  olxige] Basin], 5 vAle Holst Rl
el Prom Wk opje Aot Adel W ehhe 54ew T WA} 2 944 540
S TS 99 Aok d4A 22719 ¢ gda @ F ok
RS2 <Table 8>3} o], 22 W79 Feb4 7 He7]e] HYEL <Table 9>JJr 2ol JAA =
2 olop] @ o8 e WFe] A AR olob  A7]e] ST vnd o AFE HeHA A
% e A9E BAT, oIk 394 219 o ok Al S A0 g oA g
Aol A3 NS ol v 2 W& RFE W& HFE FolA oldlste AAFEE Za 9
Table 6. The relation between GLAT score and information process method (N=32)
GLAT Definition Comparison & Contrast Deduction inference Explanation
GLAT 726%* 424 525 497
Definition 555% .189 .566
Comparison & Contrast -429 .038

Deduction inference
Explanation

. a

Ap<0.1 *p<0.05 **p<0.01
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Table 9. Students’ cognitive structure of scientific concept
comprehension in transition stage

Category Cognitive structure of sgientiﬁc concept

comprehension

Student 5 B A A A A B B B

Studlent 6 A B B B B A

Student 7 B A A A B B B A

Studlent 8 B B B A A A A

Stulent 9 B B B B A A A A B

Student 10 B B B A A

Student 11 B B A A A

Student 2 A A B B B

Student 13 A A B B

o ey 3wy IS 2
olepzlatal 9lovt BT W&=

9] W82 oloprlshe A3HEA 8~11)%E UE
Uet I Aol 44 227]9] sl A
7] SAET HatA ds ola T o f &l whet
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e AAE S 2 JATEI les HofErh

Hw7]Ql A 89 A-ell= BHF7F HA A
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719 A 8o] o]opr]3
o B33 Ao

Bl: whg2 37|94l A7 Eot

B2 71% 3 Relld w5 RoR B

B3: AFEHL lnr) we) v¢)x|w we) 4e),

A4 TEE B w0l #5717 64 H Ao

As: 552 7] T FF le HEE T
g

A6 Aot T EEA7F 45 SR} Hot

Aok

AT: SUNE AER Fbteld] #3717 S48

Aolth
4474 24719 G50 BT AAE &
A9 ARFE AW BAFS A9 W, e
7191 34 89 A3l BEFL 9A Aol Ha
ABF) WSS QAT £ vigtel] v A
A 248 23719 S50 Axdel 09

A Wz E A7) fEiA F
&= 1; Ave ¢ uhd, w79
AL FPAA 2279 A HAyIe dgZ bl

™ %

) e Aol Sug el 49 1 e
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57 H%A 57} el etk ole 3
wo)e] el sse Hlgo] BE WA

e AR, FA A 227N @A A 2272
doj7bes AR B2 QAF ddo] o] fo7]7]
jEo 2 Holth

3) TAA 24719 stEe] 2l Sl #EH4
M olaie] 54

TFAA 22719 Y5 & =,
Augh At g e] o] FESAA A, g
9] o] Hlof #3t A AFE HA] ¥ A
o2 yeht #xr]9 gEo] Hldf| tisfiA] Zut
& 44 Mde Odéls Al Ze A AZHr o]
A3 Piaget(1964)2] 1A o %oﬂ/ﬂiﬁj 39
A QA FZ7L 9] DA &

=49 Bolthes 27 L et

FAA 22719 FAEL 7 fdSo] o
AR HFE HAY A= e e dFst
© A%= 27] oslnt aRja A 24719
YRS AMFY BAG Bt S BEFY
A pd Bt wol deetsled, ole e Arke

ozolu} FEo| AF BAH L ARE 5+ AAL,
Blehe ol Wolx) 2 71kl @ ARE o]
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Table 10. Students’ cognitive structure of scientific concept 7} At aga d244 Z2z7)e] dEI=
comprehension in concrete operational stage thzA et JdLe Auat Az wjolzbAel
Category  Cognitive structure of scientific concept sA2 Yl E &9t ol FAA 23719
Student 14 A A B FAEANAE 2 540 Yevta UATh 1
el SN FAH 24719 PYEE EE R e
Student 7 A A A A B Nds FolA deshe 542 Hola glof st
Student 18 A A B B SAA G GAR QA F2] §H o] AH
Student 19 B B B 2 AA"EL o & Q)
ol 5B B A o] A7 Bal Bt £IAe e WES &
Student 22 A A A AELE UEHR] dAFZ2E B3l /Id<S olslst
Sdent 23 A B A A 2 dgen, o AA TR BT =H T
Student 24 A B A A _ o _
Student 25 A A ol whebA #HekA T & oldisted 9
Student 26 A A A e ATAHHAT 5, 2003)2 2o wgow &
Student 27 A~ A B Tk #&4 Jid g olaA7lE A A =84
i A A AbaE Szl B 9 o] Aol Holw 7]
Student30 A B B B B ol Zh ol 7 A #HEHA] i ol &
Student 31 A WS Zhobr] AL ¢ IEE #HE Y A&
Student 32 B B A _ -
g =S dof gt}
o] A7 Ax= #3 Y& MYst=d v
Ak vlaste] e DA A TR Al po NHS Z 4 gk A, 258w 63hd
ddsE 548 2eld e wgd Al fEo] o e uE
of =814 A1y FF& nEste TY9Y T84
V. 48 % Ao = QAsta o] WE W AE S FHBtof g
t}. 53] WAl A Q1A S B 86 Gotok
B A s 258k eahd S fgor g =+ TN ZlEARA s A Ao A
28 AlnE F2S BAS D, muA Alng F2 = ¢ d& Ao, o]Hg ofFd Atn TEE
o e Bad A ogs AWE A thow) a3 o] vtdH 9L HEA sdS ol
2t AR, FE712 T3 FAA 22170 A stedl ERAd AR HRth =4, =84 Alx
so A g A5 AR 2279 SHS g o e 3k s olsle AR F2I}T T
W o BT f94 94 weld Amy pag 2V SR A JHIS Flow-MapS 4
Folvd ARAAE ol glom Hetg pde] R R ARETEA BEL £ Sl APedD &
mer2 0aNT Soludt ARTAES HolT 9 A 4 Ut A 22, R=r], FAA &
o}, oA Alnd 2o wad Au A wag /19 S BF UsdRe dATxEs du
o WAE BN A weld Any o) pg Ao L FASel HEA HERgS w3
22 o) Auo] wow Ade pragm g 1 HEE A A oS Fdstelor & 2
ol Moo} Hme} t)x WA e M Somg 4 80l Uk
AT} o ® vt =4, d43 227
o s LA e A el o e =
S olalista lom, A T2 JA FFE H
Fof wep FEste] ZF M ShollA =g ola 2 A7 S udtisty 20138d = KNUE &
BAQl &R odstn gty FErle FHEse EdFH NS wol FYPFUY. B =Ee
Htd M3 S 25E WFE TR dFside Akl T AR EA Ao R IAERY G,
U O Axrt 7l sdste E ke Atk
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