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ABSTRACT

In this paper, we studied the characteristics of students' electricity concept change and
feedback acceptance in the correct and advise feedback classes using the worksheets
in middle school. For this study, 2nd year middle school students were divided into
two groups, and the correct feedback and the advice feedback were provided to both
groups, respectively. Interestingly, it was found that the electricity concept change and the
feedback acceptance increased in all feedback classes, and the group that received the
advice feedback had slightly larger average values of the electricity concept change and
the feedback acceptance than the group that received the correct feedback. In particular,
as a result of correlation analysis, the group that received the advice feedback showed a
significant correlation between the feedback acceptance and the electricity concept change,
and on the contrary, the group that received the correct feedback showed no significant
correlation. In conclusion, it can be seen that the external actions such as the teacher's
kind explanation and advice in the advice feedback class have a more positive effect on the
students' electricity concept change, showing the individual differences in the electricity
concept change according to the students' feedback acceptance.
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Introduction

Al 201574 TLGIPHol ofsh Tt matel i el BT ARl thste] £/ 47t E0lE 7
afsto] 814l Aol chat olslet B S2io) ek S3tel, Felnt Alsle] BA|2 watHo|n goj oz

&l
afdst7] et sk A4S 7|2+ 71 F3 2 SHKMinistry of Education, 2015). 0]2]$H H15 ©/d517]
QlofiA B2 1S dolA WAREO] ARG w-ghE W B ol e 3 A 22 28e
o] Ath(Kang, 2010). =, & 3 AE &52 Folo M= °l st 7ol BetE]= d/ds A wEstal
222 T8} 7Y HsE Jojube s 5= Z10|Th(Yang et al,, 2016). 12Ut & SHYE0] WA} 7|tsH=
A3} 7o) utE A2 &0 =Y k= 22 of 7|0l WARS-2 Sk ETHE FRA7|7] Qs st ato 2

el S ARG ARbA 0 2 49 Fofl AREShe ] EH2 wAReL S Ato] o] A A A Q] witol =3
&)7) % ohH S AAE Zprle] 1el 7l HStol| 2 foke e 4= QltE 18 HE i S E-8E 49
Cheet ol =rlo] 5.5 o ikt 11 gt tfgh A7t 2|54 0 &2 o] RoR| 1L gl

mj=eolgt ahEALEolA| A £aftt R E AlgoliT= A Qrlohs AR ofyef, Fo2o] £
ZA 4 QAT BRE AN HE 4 Y= AR S DS Ko & Ko, 2004; Prue & Fairbank, 1981). $HH, Mayer
(1987)t g}-ig—x]———_,] —!Z']—Q EX—] ZSeR=e] _x]- 'BHEoﬂ 1:]16]— Z 7&/\3 lg_l 7@]§}Hoﬂ 3'}6]- Z%EE xﬂ_-_o]-__ BHSA
£ mj=ola}al olote] O M, Kulhavy (1977) SH5AF2&oll ot ¥h-g-o] JERIA] opd A& el
+ gRo] Axpxjetar ZFxsto] Aetel fAket 2 0 2 Hdth 18|31 Kim (2014)2 o &8-S ShEAHEC] 5
ol tish 7 A AlE e 2 59 54& 71 AR Hgol2kal A ol5kQitt. o|H % SkakEnitt
1] =elo]| oigt A o) = thestA| gt A 2|ohH m =El2 A | Alg-o] 754 o et w g, A3 8752 7
Tzt glom, njerlo] shEate] et autE SR 7| o =2 AREE|= 2ol o] o] gl

A|SZ7kA] 1| =efo]] gl th-2.0] ﬁ“od T2 HEMS of2] 7] fP o= U, o]t {9, mjE
B ZA] A7), Al 3AE 52 22 21291 @ 9lo] n]x]|+= o]l - o] BrEo| A A THAnderson, 1971; Black
etal,, 2004; Lee & Park, 2019). ZL2{u} 2| ALA1}o]| oJ5hH ol tigh wj =wio] g7} shjnit) o]

Al A=) #] 271 wiiZell e8] 7liQl E/dol| w2} o5k HJEH“OI Al g =] ojof ettt HA =31 9lTh(Lee
& Park, 2019). 0| 213t u] =1 o] B AFHA Q1 = Thefst @ Qloj o3 S&Al7| m] Erl & HiolSol= A
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Class Preparation
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Table 1. Inquiry and experimental activities and electricity concepts included in the classroom unit

Unit Exploration and experimental activities Electricity concept
1L Electricity 1) Electricity generated - Observe the force acting among rubbing objects electric force, electrification
and magnetism by friction
1. Generation 2) Electricity generated - Pulling silver foil spheres without touching electrostatic induction
of electricity by being close - Observation of electrostatic induction using triboelectricity
(electrometer experiment)
2. Current, voltage, 1) Moving charge - Light a neon light bulb with friction electricity current, serial connection,
resistance - Observe the change in the brightness of the light bulb parallel connection
according to the battery connection method and the light bulb
connection method
2) Voltage and resistance - Learn to use ammeter and voltmeter Relationship between current,
regulating current - Measuring current magnitude with voltage voltage and resistance
3) Connection of - Comparing the serial and parallel connections of light bulbs ~ serial connection parallel
resistors suitable foruse - Changes in current and voltage depending on how the light connection
bulb is connected

23} 22 Aol ute} 84572 0] 83k H.24] S ol Sl A o =Mt 2l Heulg
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Composition and Provision of Worksheets
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Feedback on Worksheet Activities

49 F S Alo] thet 1 e sy SelA 247 esleict Ao wEu Ag s S| s Alels 1
19} o] B2 U8} 2ol et o] chel B Sel A8 WEsH EAs) Sk v, 0l Bl
) 25 SIS 0] S50l Fig, 13 720 T U g3 W 2ol chat S ol make] THIZIQ] £otut 4S
28] ol Goll £ 4 YES L

d (E7|8 4 T8 do) AFSo] 07| Ho|&

of DRSO (- )HI|E Lq)ﬂ o 12, 2y Jhntol 7| mmg | BYF B |2 wuE gri50f ofsiof (- ) 8, 24 Cawi
(-)._17\ lI|7“‘l E’ [Ic, t4

145 ?1'@”, 55} SprBYL ) 2| = ofgA H=TR A %

o 20| AHAL
2L

M 24 jOfl a7t ogA

(- of
BT | gEgx mp ;iﬂah Jacgz L7 + o=
ki et %j 4t

— - —<7
2 B gEY Vé
gjﬂr CHAIAZ P Wg\ THY MY Wrgng, THIGATW T'T B N5
o M n1 ,;a% w2 &E % ;Ll MWV‘%?%

Fig. 1. Examples of correct feedback (left) and advice feedback (right) provided in the worksheet
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Table 2. Contents of questions included in the electricity concept test tool

Question number Question content
1-1 Electrostatic induction in conductors and insulators
12 Electrostatic induction in the detector
2-1 Transfer of electric charge between two objects charged with different charges
22 The intensity of the current in the electric circuit where the light bulb and the battery are connected
3-1 Series and parallel connections of batteries
32 The strength of the current flowing through the circuit

Feedback Acceptance Test Tool
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Table 3. Results of feedback acceptance and electricity concept test according to feedback type

experimental group
correct feedback advice feedback
feedback acceptance average 3.65 4.13
standard deviation 0.380 0.583

electricity concept test pre-test average 2.00 2.13
standard deviation 1.20 1.36

post test average 4.50 4.75

standard deviation 1.60 1.49

science concept change ~ average 2.86 3.00

(post-pre) standard deviation 220 1.61

N 8 8

Table 4. Results of independent sample t-Test on the differences in feedback acceptance and
electricity concept change in according to feedback types

N Levene's Test of equal variances Independent t-test
E p t p
feedback acceptance 16 0.757 0.399 -0.919 0.373
electricity concept change 16 0.674 0425 -0.148 0.885

Table 5. Results of correlation analysis between feedback acceptance and electricity concept change

science concept change
correct feedback advice feedback
feedback acceptance Pearson's r 0.116 0.844°%*
p 0.785 0.008
N 8 8

ok

<05, "p<.01,"p<.001
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Table 6. Results of correlation analysis between scientific attitude and feedback acceptance

feedback acceptance
correct feedback advice feedback
scientific attitude Pearson's r 0.603 0.75"
p 0.113 0.032
N 8 8

<05, "p<.01, "p<.001
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Table 7. Results of correlation analysis between feedback acceptance and scientific attitude in
each situation

feedback acceptance
correct feedback advice feedback

school Pearson's r 0.549 0.73"

p 0.159 0.04
home Pearson's r 0.614 0.779°

p 0.105 0.023
society Pearson's r 0.521 0.641

p 0.186 0.087

N 8 8

ok

<05, "p<.01, "p<.001

Table 8. Results of correlation analysis between scientific attitude sub-factors and feedback acceptance

feedback acceptance
correct feedback advice feedback
openness Pearson's r 0.075 0.853"
p-value 0.861 0.007
objectivity Pearson's r 0.347 0.557
p-value 04 0.152
continuity Pearson's r 0.662 0.785"
p-value 0.074 0.021
criticality Pearson's r 0.766" 0.751"
p-value 0.027 0.032
watchfulness Pearson's r 0.517 0.399
p-value 0.189 0.327
spontaneity Pearson's r 0.663 0.807"
p-value 0.073 0.016
honesty Pearson's r 0491 0499
p-value 0.216 0.208
readiness Pearson's r 0451 0.645
p-value 0.262 0.084
cooperation Pearson's r 0.629 0491
p-value 0.095 0216
curiosity Pearson's r 0.246 0.756
p-value 0.557 0.03
<05, "p<.01,"p<.001
Conclusions
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