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The Effect of an Alternative Experiment for the Formation of Student’s Conceptions
about the Magnetic Fields of a Permanent Magnet by Cognitive Styles
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We have examined the perceptions of 6th grade elementary school students’ conceptions on the magnetic fields of a permanent
magnet by cognitive style. Students’ conceptions on the magnetic fields of permanent magnet after the iron powder experiment are
grouped into four models; Partial Distribution Model (PDM), Pole Separation Model (PSM), Homogeneous Distribution Model (HDM),
and Field Model (FM). After the experiment to observe the magnetic field of the permanent magnet with compass, the students’
conceptions are grouped into three models; Pole Separation Model (PSM), Complex Homogeneous Distribution Model (CHDM), and
Field Model (FM). And after the application of the alternative experimental method to observe the magnetic field with only one
compass, students’ conceptions on magnetic field has been enhanced in both field-dependent and general-cognitive groups of students.
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Table 1. Academic achievement and cognitive style characteristics.
Groups N M SD t p
Control group 269 82.06 14.20 "
Student assessment Experimental group 270 80.85 16.82 090 0.37
.. Control group 269 9.35 5.78
Cognitive style Experimental group 270 9.20 5.37 031 076

N: Number, M: Mean, SD: Standard Deviation, t: t-value, p: p-value.
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Question 1. There is a magnet in the figure below. Draw magnetic lines.

Question 2. Please describe the reason of your drawing.

Question 3. Eight compasses are amanged like the figure below. Considering
Question 1, draw magnetic lines.

\ ~
- . -
d — ;

Question 4. Please describe the reason of your drawing.

Question 5. The magnetic lines in the two figures are the same? Please describe |

the reason.

Fig. 1. (Color online) Questionnaire about the magnetic field around
the magnet.
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Fig. 2. (Color online) Typical cases of the preliminary test. Student's
drawing of the magnetic field around the magnet after (a) the iron
powder experiment and (b) the compass experiment.

Fig. 3. (Color online) (a) Real images of the alternative experimental
method of drawing magnetic field lines with a compass and (b) a
typical result of the method.
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Table I1. Model types of conceptions on magnetic field after the iron powder experiment (FD: Field-dependent cognitive style, Ge: General

cognitive style, FI: Field-independent cognitive style). Unit : persons, (): %
Subject
Model ) Control Expermental
Sub-type Type group group
A 8(3.0) 4(1.5)
Partial
distribution B 0(0) 1(0.4)
model
C 7(2.6) 6(2.2)
15(5.6) 114.1)
D 12(4.5) 0(0)
Pole
separation E 622) 10.4)
model
18(6.7) 1(0.4)
F 25(9.3) 3(1.1)
Homogeneous
distribution
model G 19(7.0) 0(0)
44(16.3) 3(1.1)
H 33(12.3) 42(15.6)
I 51(18.9) 61(22.6)
Field model
J 68(25.3) 124(45.9)
K 36(13.4) 26(9.6)
188(69.9) 253(93.7)
4(1.5 2(0.7
The others (1.5) 0.7)
Total 4(1.5) 2(0.7)

The whole total 269(100) 270(100)




L AGE=1>> Journal of the Korean Magnetics Society Vol. 26, No. 5, October 2016

Zolt}, BE B3 X (Partial Distribution Model, PDM),
= 52 & (Pole Separation Model, PSM), & #3Z &
z%‘(Homog,eneous Distribution Model, HDM 22 27d
2EET vl=A 238 & 23 (Field Model, FM)9] 4714
Fo| 319 FEER ERHEUT

(1) F-& X X (Partial Distribution Model, PDM)

e X B «] 3% A, B, o Al 7HA &9 85
o] Ut ARFES HiAk & EF-EellA Apr1gidol
WA ARE, Ef% AANTAE B8kt B E7hE
7h Ak 5ol 7hEe) AlER 2 Aelzkal kg
Ao, CRES 2] &= FE3) 7Rt Fo] 2
7F7F d¥em B Aol Rt Aos NS B
do= FHA BIAY Moo= FHS AeES BT o]
of ZIAFY. TBEY S Fole AREH BRI BT
o] Gl 3o A7) Wi, @A} oleh ity
ol AATH. AFF vlsl BRES AR 2] 7)s)
7 Bk FFS e AoF HRIY FAlRklE 157
(5.6%)°] F- X HEPoR FHBIIARF A3l= 1178
(4.1%)°02 FHE°] Syt

(2) = 8] =3 (Pole Separation Model, PSM)

Fge e 54990 wet D, B9 27HA] Sl

}-U

r_{

-163 -

FES0] et DRBE A4e] FARE VEow 8
5= Eojd eheoR A 133 AR, A
o] o] F7lel At Btk o] ] 3l
o] Alth= SHE AMANE, A7) 4 Sl wE 3
AETaL A7k el BREE Fo] ReiE AlEde o
HAR, T Foll A7|NS o BASACE AEE A
o < Fol o] A7| WE-olek gHsIGoL), Fo 9
A= FetebA] Faiict. BAlNlE DRE 129, Ef
O F 188(6.7%)°] = 28] RFoE SHsI
ke = 29 2% T ERY 1%8(04%)0= SHe] 7
glo] ARkl Hlg H SHEC] dAHA St

(3) @& EX %3 (Homogeneous Distribution Model,
HDM)

A ¥ 2ge 38" 54 wet F, G v 3]
Sl ettt FRES AXe) Al ZuT 7157}
ks Pe2 TG Zoltk. SES Ao FoPy]
glo] Ao NFolM sFor FuFE AN e $H
= it GREE St o] upEel] Bleleg A7)

B > of

ot
o

U
A

HBXS EH3 AFol). EZJ]HM]_ Fa 259, G&3 19
HOoZ F 449(163%)°] FH X TFo=w —?ﬁ‘ﬂt}.
Adutoll= FrE 38 (1.1%)RF J&ﬂilow ek go] w4

Table II1. Model types of conceptions on magnetic field after the compass experiments. Students in the control groups perform the experiments
by using regularly arranged compasses while students in the experimental groups do the experiments by using only one compass (FD: Field-

dependent cognitive style, Ge: General cognitive style, FI: Field-independent cognitive style).

Unit : persons, (): %

Subject :
Model ) Control Experimental
Type group group
Pole D 8 (3.0) 0 (0)
separation
model
8 (3.0) 0 (0)
FG 2 (0.7) 1 (0.4)
FI 3 (1.D) 0 (0)
Complex e
homogeneous &F 1T 99 BG 9 (3.3) 5 (1.9)
distribution e
model g
® ¢
e F 20 (7.3) 12 (43)
> "\
& e
R o i G 37 (13.8) 22 (8.1)
D
Total 71 (26.2) 40 (14.7)
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Table II1. Continued
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BJ 6 (2.3) 0 (0)

(] 7 (2.6) 4 (1.5)

Field model
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13 39 (14.5) 3 (1.
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Table IV. Statistical analysis of students’ conceptions on the magnetic fields by cognitive style (No: Serial Number of questions, CO: Cognitive
style, FD: Field-dependent cognitive style, Ge: General cognitive style, FI: Field-independent cognitive style).

Control group

Experimental group

No. co N " S t - _ - - t p

gle 16294 gﬁj g:iz 1.758 0.081 1?2 8:3; 8:; 2293 0.023

! 11;}1) 32 8;23 g:zg 2.501 0.014 ;2 g:zg 8:;; 1946 0.054

SB 17264 3;;3 g:gg 3.371 0.024 I;E g:g; g:;; 0.017 0.986

f;le 16294 82; g:gg 1.841 0.068 lzg g:z; gég 1.838 0.068

2 11;}1) 32 82}) 8222 4676 0.000 ;2 g:z; géz 1440 0152

SB 17264 3;‘3‘3 g:ig 2.439 0.001 I;E g:gi gég -0.203 0.839

gle 16294 8j§§ 8232 4.173 0.000 lzg g:gz 8:111 2.866 0.005

3 D 32 8;?2 g:g? 3851 0.000 ;2 g:gz g:i; 2173 0031

SB 17264 ?jz g:gs 3.230 0.016 I;E 8:;2 gfé -0.373 0.710

gle 16294 géj g:ig 2.798 0.006 lzg g:gz 8:33 2.139 0.034

4 11;}1) 32 gﬁ g:i(l) 6.915 0.000 ;2 g:% g:iz 2.597 0.010

SB 17264 g;‘f g:ff 2.101 0.001 I;E 8:;8 8::‘6‘ 0.764 0.446

f;le 16294 g:gi g:gg 2.013 0.046 lzg 8:% 8:3‘1‘ 1415 0.159

s 9 e em ol on e o

SS 17264 8:?; g:gg 5.556 0.037 I;E 8:;3 8:111 0.872 0.384

gle 16294 ;ji iié 3.308 0.001 1?2 j:f; i:gi 2.861 0.005

Total g) 22 ?gz ::i 6.893 0.000 ;2 ;‘:gg i:g; 2.829 0.005

SS 17264 f;;‘;‘ }:Zé 4.761 0.000 I;E ;‘:gg }j‘; 0.326 0.745

*p <0.05.
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