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Current State and Ways of Improvement of web—based science
simulations about magnets and magnetic field

Sooah Lee - Youngseok Jhun®
Seoul National University of Education, Dept. of Science Education

ABSTRACT

This study is to review current state of web-based simulations for science learning about magnets and mag-—
netic field, and evaluate the appropriateness of simulations in terms of contents, strategies and design. We de-
signed a set of criteria for evaluating science simulations and applied it to 14 simulations about magnets and
magnetic field. For the evaluation, eight elementary teachers participated and they described specific characteristics
of each simulation according to the criteria. Based on the evaluation, we divided the simulations into two groups,
excellent vs. normal groups. We analyzed strengths from the simulations in excellent group and weaknesses from
the simulations in normal group according to the contents, learning strategies, screen format, and technical
features. Implications for ways of improvement in developing web-based science simulations effective to science
teaching and learning about magnets and magnetic field were discussed.
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<Table 1> Criteria for evaluating science simulations
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<Table 2> Simulations evaluated in this study
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(Fig. 1) Result of evaluating simulations by content




Rpf 9 RIS FRIO) CHEE BB StEE EUIu ABR01MSl HE U N ot 237

E 243 A, A7 A71E FA 58] YErd e AF-BHE UG GFelA PR HrkE Al B oA
mdo] A3 FielA e HUE it ' 3 ‘S3(AFE), SR F=He A1) eIt S3(AE) =
< FZYolA AR 5FS ofyHo]dow AT A Zol o WA AsE =R olr ] §g Al EH ol dolt},
TE ol ®HolR &E s Byl dAEC] 4 A o2 s FAE W, & uF-9 E2kAA 9] )
A oldte s st Efo] He ow Wristil d& AAAor gHE FAEY MY oldfE =%
i e SAAR e s ey g1 #3A 3 x4
stedl dojA e F/7F EAHAY ‘Erase’ HES 29

o A GRS e, ZhgekAvial W &

I

Al el wjde] BEHAEE o] 9t} olE TS
Fuk g9 = ga goe elds
H ol A u%%fﬂ N Aol wA 7t
F/H_Li 7}_01]’6]- |

S} A, 98 £ 9L A 94 A A

|

-
: \ \ Ferromagnetism

<Table 5> The features in excellent group and normal group
simulations in terms of content

T =3
PR T e e e
o Ao He] A1, AT BF, A T
o A% Bg 5 AAE P oel e
e | B8 clals] 4RE Y steel AN,
e |7 A AT AN e e e
oy | A ARSIl g T asko
T sgse oae we
o m3S 307, 54 5 o e FEst
o Sh5e] Sepol U sierel Aok
2 %

[+ SR St AN ot AEA]
: S b e Aed odd 949 A4 918,
Ao VB e w32 mefep RoRs 5 Aol

\ j st Hide Magnet Eﬂ ]L‘ /E‘_Oﬂ Il}‘?—i]l—;ﬁ' 2%7]- %73_%

(Fig. 5) The scene of S5 (magnetic field around a
horseshoe magnet simulation)



F2uSsie =X M213 M2z

w
N
El
-|I>
Ja
o>
rad
u
08
19

14
oZ

[rl
2o

% 2
O
I-O‘I
=

£ g
—1‘>
i)
oy

)

N
B
o2
18
=2
X

=
12 % XN

0,
arr
T
il
o\

i)
ol

2 30 o
{0 ‘_El i
(i

e pe

e

of
o L

oft
:og',
ol oot
-
o e R
o fig
VN
2
oo
o
a2
s o
o 3
5 %
o =
@ 2
S Kl oo
£ A

o
oy
2

i

i

¢

¥

o
)
B33
| J

tjAkA] F=919] 2}7] 33t 451, ‘S14(H A}
433 ‘SRR F94 9] 271y Tt 421
EHold oz Bt wopt), WA, ‘S5 F
= I 306, SI2(HAA) = Hat 2812 1]
Moz b gkt

1o
o

=l
=Y

Lo

Fl/l:
¢
M

3

5
&
17

Fl,_

oo Ao KU omy
FQE 1o _10

>

N

ol »

>,
i
o)
o

328 333 o 5q

3

52 514 58 511 510 S9 5S4 513 S6 83 51 57 55 512

CEEE R

3.67 0.52

Ageloldel ol sj@A) A% NAA Aol
Aok Aoz Ao}, el AeEd 94 SO
Avlgle] wolof stm, Aurd 0w AEaolde] BFe

F AEE 3= AY 22 2480 a2l ‘S8

G718 a7 A shiel

ojmloj oz Al#ate] 8 7]
FAees TR Atk FHAA 5 3

wkokoH(Fig. 7).

S2(oiARA 9l e] A7) 9} S14(H A

b A d99 H7h At ERAET

=
e o

)y

>

il

fr

ok

e

ol

l

N

N

)

oot ]

N
—_
~—

= AA

Ol

2=
I

HoR WF-3h Tk
SHl Qo] QlojAE tha JfAe] FasithE oo
ot 53], A gl olm] wojAA I} F9f A7) B
Fol AgHe] glo] 774 FoTolut Fn7h "o
Atk AF o] AT AlEH S s, 24
< &de] g9 el Fa AAE 7HA AL Eole W A

(Fig. 7) The intro animation of S8

g9 Bl Wak: AL nelFW EAE 37} o
Aol AT E, WA 2L AYH aaE WA
W shgEe] ABdelAe FUE Hx BYE 5 9
2 Zloleks oAE AASAT,

2 Wk gelel 28 22 F b 45HE )
Aol ol St Avhit ABeelde] BRa
WA A" Falo] Fsng shvbel B Al
SAEe ABdNS Fol A2 ARS 2, o2
AAet7] A3 NEel s FEA G ANE B
shel, e 2] g8l Aseoldn AR A5g
83 5 AR dof BrH2) AEAE AANA &
& kg we S Fe) A719)sh Sl
AA E AR 2L FAe] B AR oA e

e & Ag 9 Rick. A4

A T

AHE & xS ok E Wiz A

N2 5 Qo) A Ao BE Fu ]
28 4 Q=S TAEo ATkFig. 8.

S 360% FAAIA Ha= A, 29 )

2 el o] e Ar)ge] v

AL NN Moz AHA &



=
=

a8 d7E Al

Sk
=L

 fet

I}

A21E Ao o

=

d al

A
~

A

I WU N T N oK T W M R
HAWL ‘Iﬂ_Al . LOﬁ E Cnﬂ ‘Mﬁ —_—— E‘.# @ HAQ .ﬂ_mlL ‘_mwﬁ O#E E._ﬂ e}
TED BTERIA L L .
B B "R —_ OB Mo 1 P
~ & K H M o — = [
—_ o8 el =y ) W = Ao B¢ ok T
I T M M R T A
— o _ & il o~ ot B
N o s W N m) TIo= o iﬂ —_— X A
e o o T = X ot D o Ao ® oy ar
- S oo TR om (o MOwm oM oo O
~ N o < = W % dn o x° T .
| = B - S o T R
) AT o W T oo AR do . X oy 5%
= — iy Py —_
| © X ol H T L o A_I m 2 o NH T il =)
S el I e = o~
~ = - o e Eo Xy 6y . 3 "y W= =
—~ = Cl oo R =) =) 0 T
K| o N ™I g N Fr T o
= o) - i = ) = e X o
2 T s o L =
S RO ooy B oo M o= R o — W g &
I o raleli 11 of B ® X B 5 2 o A HH
E LRI BT B LB IR
g DTS s ®@oD o %o gl
M mxﬁ%xmﬂ_xuﬂderaLﬁoaﬁH?Mol,ﬂu
Txme  ®7 T pag g
e W= _ — mm X = _ oo Mo o
S JIL_I —_ 1:1_ X_l N K :._W A#H S O# X ﬁo % 0 N JIL_I
S D L o NTRFHTE P LR
S o % W T B = =N B
| s AL T F B T = o Gl o & TR
52w TN AR U o B B ROAR de 050 e B R
N
=
ir| 2
¥ 8 . M%ﬂﬂﬂ%ﬂ?%%ammﬂ%@
= o e o o o T - o )
NI O SV IR I S U I
09 A S W= I
e P WK My EMT ST 5o
£ ﬂm? %%ﬂwmgﬂﬂny a@ro_e\ﬂm
° ok |n ~ %0 . —~ = 1
= o - ol o o} e N = o0 N
c o o Lo ol LMo mxw 2 o F ﬂ EX 3 ® T
O ., M —_— = M= et o ot o8 —
o N BN - NRO ED D %0 [
» A e —_ — o W o~ — X < o e
a 00 B N T &O o Exﬂ XK 0 \NMM ﬂ.ﬁ O_I ﬂ.m.L ii
2 ~ —
% iy of o T N z o5 o X ol ...“_%L o o T \‘AID of
8 wT T RGOy X
> gk kT e L . 2
— o= 2 T ., P E T oW T -
~| ©@ o N o ™ Ko Moo < -
N o = do Wl il M.H = ® Mu Ay ode p ® u_,ﬁ N o= 9
s Re] — )0 -~ " — —_ 0 | R 1
o = ﬂﬂwﬂﬂﬁ < g g OMﬂ ﬂnn,:e
T o o oy = Wi O W W
bl B WU e T o N oo o M T
X ot 28— ol = — K R
o — 0 — XK= N N
S U B o T A W W
BoE R R oo m . B MR <Rk Wy g%
U d g P g g ARe® Pmla s
= T 5 X &= B ~ v ® W
< nl No = o ,,_lt MU A B o) 1M| B! sy )
P T . N G -l
XK HT Ao W RS WG

(Fig. 9) Variables Control in S14 (electromagnet simulation)




240 HRunss

ﬂ
T

gl
Rl
>
N
i
>
~
fol

P
~

MODE: COMPASS PLOTTING

=\
(> >

.0 DDRE;

]3]

A4 ANEH aee g9

‘AUTO-PLOT' W&o &2 7|8 A 18]7]

(Fig. 10) The scene of S8(drawing magnetic field simulation)

T A 271

=
RS P

B agom BRE ABdelae S5 F9le
A7) )sh SI2AAM) ol T ABEelH BE W)
o] U s, d547k BAY 5+ Qi Fio] )
$ Arke TEAS M3 ATk S5 FA9 2
N9 AF A% AAA ANS A0 B vhs
o WE Helsh AP, 2 b shbe A
of glo} AN Fusl 471l WaHE BATNE ¥

(Fig. 11) The scene of S12 (electromagnet simulation)

SR E A Fae) AEE 8l
AEdoldor stHrt Mest £ 9l
32 9] ON/OFF o]ojr AR 2o wa =7
o W, mele] e o wE s A7)
Ao #E EAL sGetrlolE wEettn Bt

9 th(Fig. 11).

ol
-

=lﬂ1 J
2
o
e
oo ooX XN rfr

ol

WS AN VY S we ABdol Az
S hE we AEUol e 542 Aelshu <Table
6>3 2t

<Table 6> The features in excellent group and normal group
simulations in terms of teaching strategy

7 =7
« eI Sk 5 A4A0E 949 Fole
457
o A T, AN A, 30 e 5 SR

A 7} 17(461— 4 9= Welo] therdt,
A% e A71EA 2E7] 5 ket 2] Sae
dold | & A AAE AN,
o A7 Ass pke] e FAskE 2] gl
A7) & oEE ™ oé‘.ﬂi
o 554 JvTHL &
o AlEdo]Ado] %ii%

an |+ Sl 2aE 2 g wae) e

= 5 [ - 1

Zo] A o NEYOIA o RE HxXE e JdS
2] auslas wae

= il
I I i ) L S e e e B e e I e D e
\o 486 514(Zq X]'/}jl) "E‘ llo pa 63.9-3 T‘l“?‘l’ }\]%
Jé

o

e HrtElen, S4B A=
3.06, ‘S1I0(=FthAHy 919 A7) %
Algdeldews Hrt w3tk

It 3372



A BRI

ZHof chek 2

6.00

5.00 s

429 416 410 407

391388 382 379

4.00

3.00

2.00

100

0.00

52 514 S8

59 513 511 56 512 §3 S1 55 57 510 54

EEEL: wzad

3.93 0.47

(Fig. 12) Result of evaluating simulations by design format
sl Aol A ¢4

& {7t 2 AlEeeld S2

(A F98] 47148k SIUERA) o]t T A
BUCIHES Aol HE FHOE ATNH $4 WP
e wMAe Agstel BN, Gl 4FE 5 9
£% P50 grh & AL el 275k A% 2
719 Bg Goluy] AAsThE Bl ge FA

4 5919 2713 A B0l
4 #9941 A%

ROIZ el el
L -

DEORON R ENMOROXOROR
\NMORORIECEORORCOR IRV IR 4
ANAVRORV IR CEOVRCRY IR R A
- IGEGESc - - -
& ()N e (PN W W@ -
@ Ne (@ H NN @
DEOROR VR REORORCRLYEN

(Fig. 13) Representation of magnetic field around a
bar magnet(upper: S1, below: S2)

s S8 #@olE AlEgoldel o

ol
pls)
=
rx
o
2
nNo
hary

& F9o) o] elA g, e e 2]
7 weiAel wlal 27) W] 471 R4 Sob

= Wejele] Aty HrkstdrHFig. 13).

=, AES drhv AgeiA FEsEvtRTE o
27} He 79 3F S WA, 45 A o8
T AEE xdsE e o TaskA Adetdrh

E, S0 A F99 A1) ek S1AHAA) A
Eeolde] A9 Zdo] 993 HEE id dHo] &

d
ZlEo] glojA s Ee] AyolA TS xdst ®
0}01: st=AE G ot ¢ JRE Ho £
= e rEddg. AEE 94
I OS2 AlEHelAS Ml W, SR
of el 5 gl o]l BojAE SI'R
2 HESR FAE SlojA A
ool AeA gl A 4 gl S il
o AAsirhs ool it &, 'S27 A shel= vt
A el kAR Sl BALT g A A7 WS
oA, AlgdeldE A& A 50l TS
of @A A ot = Es & A= st o
7kel ol ATt

of Algdelder Wb B2 S4B
Ayel A9 A Fejel 2D cfyro]do® shHaE
AR YA Hol slov, A4
A

4

m{n

|

she o] AA ekt 43 syEe] AFAeAG
ARGE =4 F o, olol, WES ofFA ALg
sheA 47 stoto] olel o) HAelsl AAy oo

wolth(Fig. 14). ‘S1I0(HiAA] F94¢9] #17]
3 Aagag Ad BEo] A H ]

Which Objects are Maénetic?

4

A stainless steel
spoon is magnetic.

William Gilbert was a 16th Century English scientist. He was the first pei
that Earth acts like a magnet.
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(Fig. 14) The scene of S4 (Which object are magnetic?)
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<Table 7> The features in excellent group and normal group
simulations in terms of design format
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