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ABSTRACT

The purpose of this study is to analyze online peer feedback provided during high school
physics lab classes. A stage of online peer feedback was included, and thirteen high school
students participated in the stage to provide online peer feedback on the experiment report
written during a physics lab class. The students were asked to add a comment on the
reports for feedback. Characteristics of online peer feedback have been analyzed, followed
by analysis of responses of students who received feedback depending on addition of
comments for feedback. Evaluation standards of experiment reports have been used to
compare the reports between before and after receiving online peer feedback, and a survey
has been conducted to examine students' perceptions of online peer feedback. The results
show that the most feedback was provided on the parts with unclear description, and
most the comments included detailed and reasonable feedback criticizing the contents or
suggesting more acceptable descriptions. Conclusively, online peer feedback has significantly
increased student’s final marks of experiment reports at each stage, and students have
found to positively perceive online peer feedback taken place during physics lab classes.
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Introduction
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Materials and Methods

Participants

o
SejstT @i 4912 o] 77 Al 33k 22 A)7]o] o 2ol

Table 1. Construction of participants

Gender

School Nale Ternalo Total
A 4 2 6
B 3 1 4
C 3 0 3

Total 10 3 13

Application Process of Online Peer Feedback in Physics Lab Classes
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Description of Theoretical Background
1 class ~[
Writing an Experimental Report:
‘Build a Hypothesis’, ‘Design Experiment and Procedure’
\)
Online peer feedback activity I
\)
Conducting an experiment
2nd~3rd {
Writing an Experimental Report:
class
‘Collect Data’, ‘Transform and Interpret Data’, ‘Conclusion and Evaluation’
)
Online peer feedback activity II
)
Evaluate the feedback received
4" class Modification of experimental report & submission of the final report
Class discussion of experiment

Fig. 1. Flowchart of lab course
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Construction of Experiment and Report

402 Z8E Ao nEsky B85t Alg E-T'—]'/\i(l)ark et al. 2018)01] 22 MG = 714 A—l;(é, A5
) 9 A D9k R4, RS U ], 22 9 Wbl seAlE B TEsle] BuAE 44Y
49 47hAlo) 432 BT Table 2= AR TR 2015 714 Tl w8 3o U g 2 o) 9 of
B2 Uepd Zlol

A4 mAlo] Aol ofst AP 1Ahe Fokam et 9l m5 ek 15hd S £ ol shyso] /)%
2514 7 o] v BRI} o) F &0l oJg He) 7l Bl slido] B2jt T of BAH o muk
K=o} sPy 5ol HaFAQ) Be uj9A kgkon, o|F 23lol ofg We) 7h4, Tl &3lol] of3two) 3]
0] 79 2BHT kol THE U1g-0 2 Sl So] el G2 ulex) ok Atelgic 1732 e )
He S8k 38t S 5ol SMdEo] S AT URAR 71E2 2015 717 ket w8 Aol A
=) ekgleh sty S0l Ao Baie B8 AL e A 9 A9 NS SaYst] Aol AP
%1 345} 7ol chsl Adstol sy o] Anz AR PAslel 4938 4 =S Sieit
Table 2. Association between experiment topic and content element of 2015 revised science
curriculum
No. Tooi Contents element

0. fopie Middle School Science Physics I PhysicsII
1  Lightinterference by double-slit X A O

(wave interference) (wave interference)

2 Light diffraction by single-slit X X O

(wave diffraction)
3 Magnetic field generated by O O O
current flowing straight wire (magnetic attraction of (magnetic field (magnetic field
current) generated by current)  generated by current)
4 Internal resistance AN X X

Data Collection and Analysis

Analysis of Peer Feedback
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Analysis of Response to Peer Feedback
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Comparison of Experiment Reports between Before and After Peer Feedback
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An Example of Data Analysis
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Fig. 2. An example of data analysis; (a) draft report, (b) peer feedback, (c) final report

Survey on Online Peer Feedback

225t g £olM 2elolg 2gd 52 wcy
o F, 22l &gl theh HEXARS AAISIIH:. 2
Table 32} 2T

Table 3. Survey items
Category Item
Effect of 1. The feedback received was helpful to design experiment.
feedback I 2. The feedback received was helpful to perform the experiment.
received 3. The feedback received was helpful to write the experiment report.
4. The feedback received was helpful to set my mindset for active participation in experiment.
Effect of 5. Providing feedback was helpful to design experiment.
feedback I 6. Providing feedback was helpful to perform the experiment.
suggested 7. Providing feedback was helpful to write the experiment report.
8. Providing feedback was helpful to set my mindset for active participation in experiment.
Writing 9. I utilized objective standards to write feedback.
feedback 10. I wrote feedback after thoroughly reading their reports.
11. T wrote feedback in order to help them write their experiment report.
Difficulty 12. T found it difficult to use online to write feedback.
13. T found it difficult to decide what kind of feedback I should provide.
14. T found it difficult to determine which was a good report.
15. Time was not enough to write feedback.
Use of Online 16. Using online to write feedback improved time/space-related restriction.
17. 1 felt more comfortable to suggest my opinion on line.
18. It was easy to communicate with other students on line.
19. I searched other online feedback for reference.

Comment Please suggest any opinion of Online Peer Feedback including advantages, disadvantages,
difficulties, improvement points, etc.
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Results

Analysis of Online Peer Feedback in Physics Lab Classes

AR TAE FPAAA, A A 2 Az} 10F, Ap2 4R, ApaHe gl s)A), AR 2 m7p o) st

=

2 THRHOP, 4714 HBFAI] AR NN AP F2 5] SH| S Table 42 2T

Table 4. Number of peer feedbacks by stage of experiment report
Experiment No.

Stage 1 > 3 n Total
Build a Hypothesis 15(12.9) 11 (10.6) 7(7.7) 9(10.3) 42 (10.6)
Design Experiment and Procedure 40 (34.5) 34 (32.7) 47 (51.6) 32 (36.8) 153 (38.4)
Collect Data 19 (16.4) 21 (20.2) 11 (12.1) 5(5.7) 56 (14.1)
Transform and Interpret Data 0(0.0) 0(0.0) 10 (11.0) 14 (16.1) 24 (6.0)
Conclusion and Evaluation 42 (36.2) 38 (36.5) 16 (17.6) 27 (31.0) 123 (30.9)
Total 116 (100.0) 104 (100.0) 91 (100.0) 87 (100.0) 398 (100.0)
A 55 gj=r £ 3987l0]0, o] F Al A ‘3—< A2} 719 THAo| A 38.4%, A= W 7} ThA o] A]
300%2 2 2 52 5jSHo] Ueptid] o] 49 AR 1 a7 ke ola] Clarst o718 24

4 Qs GAlol7]of m =B Al Ao of o] @7 58 mEdlo] o EShA| AAE Zlo s Helr) vt
Hofl 7HAA7 DAl 10.6%, AESF GRS 14.1%, X} Bl S DAl 6.0%E 22 H]ES 2|5t
9\4]\1:]- o] /\] q| A ].5 DI-_TY___E_E’JO] \:ﬂg}-o].o:] A]—r;ﬂx%_g tkoy ]_%o J_,_]Eﬁ ] Z]]/\]EJ 74_;301]_—4_

Table 5= 9772 5.2 m=uio] 5o me m=w) 22 Lehdl Holch

Stto] m =ulof] this w| =4l {3 o] 27FA] o)/l 27t . o]t - shite] M= -‘1% Z17ro] &
ol F5sto] Foloith shAR ol =w {P | HlE-2 FH0t0] AlA] 982 A m =4 91 398705 7]+
& ol
Table 5. Number of peer feedbacks by feedback type
Feedback Type 1 g.xpenment N%' 1 Total
Correction of simple mistake 8(6.9) 13 (12.5) 3(3.3) 5(5.7) 29 (7.3)
Correction of content 30 (25.9) 28 (26.9) 21 (23.1) 22 (25.3) 101 (25.4)
Direct suggestion 17 (14.7) 7(6.7) 16 (17.6) 17 (19.5) 57 (14.3)
Indirect suggestion 26 (22.4) 26 (25.0) 10 (11.0) 19 (21.8) 81 (20.4)
Instruction 8(6.9) 5(4.8) 8(8.8) 6 (6.9) 27 (6.8)
Reinforcement 34 (29.3) 32 (30.8) 40 (44.0) 28 (32.2) 134 (33.7)
Total 116 (100.0) 104 (100.0) 91 (100.0) 87(100.0) 398 (100.0)
"Sum of the number of feedback by type is larger than the actual number of feedbacks, 398 due to duplicate
count.
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Table 6. Number of peer feedbacks by fulfilled the criteria for good peer feedback

Standard - Zxperiment R ; Total
Adequacy 46 (39.7) 42 (40.4) 38 (41.8) 30 (34.5) 156 (39.2)
Embodiment 40 (34.5) 31 (29.9) 28 (30.8) 30 (34.5) 129 (32.4)
Validity 4(3.4) 3(29) 7(7.7) 5(5.7) 19 (4.8)
Suggestibility 17 (14.7) 7(6.7) 16 (17.6) 17(19.5 57 (14.3)
Clarity 116 (100.0) 103 (99.0) 88 (96.7) 87 (100.0) 394 (99.0)
Total 116 (100.0) 104 (100.0) 91 (100.0) 87(100.0) 398 (100.0)
"Sum of the number of feedback by standard is larger than the actual number of feedbacks, 398 due to duplicate
count.

A 3987l o =l 5 BEd-S A o] 5EH2 3947H(99.0%) % T Fa-2] m] =8io] rieket Jeljo] B
2 AN AT A2 39.2%, FAHIAS 32.4%2] T =Hio] 71|41 QI i, HiH, w] =rl u-8of] Tish A
£ EAY A4 WS ZﬂOP = FElQ] 7|0] H= b AP S Ad o =82 747} 4 8%%k
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Analysis of Student Response to Online Peer Feedback

Table 72 &5 o =8 -5 | =8of| ojgh 8- U Zlo| o). mj=lof tgh Hh3: {32 8, 7%
e, AR AR 5 47 o] .

Table 7. Number of responses to feedback by peer feedback type & response type

Feedback Type
Correction . . .
Response Type of simple Cotrection of DIz D Instruction Reinforcement el
. content  suggestion  suggestion
Correction of 20 (69.0) 49 (48.5) 33(57.9) 9(11.1) 5(18.5) 0(0.0) 116 (27.0)
simple mistake
Correction 3(10.3) 19(18.8) 10(17.5) 33(40.7) 9(33.3) 1(07) 75(17.5)
of content
Direct 5(17.2) 31(30.7) 13(22.8) 35(43.2) 12 (44.4) 133 (99.3) 229 (53.4)
suggestion
Indirect 1(34) 2(2.0) 1(1.9) 449 137 0(0.0) 9(2.1)
suggestion
Total 29 (100.0) 101 (100.0) 57 (100.0) 81 (100.0) 27 (100.0) 134 (100.0) 429" (100.0)

"429 is sum of the number of responses by feedback type or by response type which is larger than the actual
number of feedbacks, 398 due to duplicate count.
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Table 8. Number of responses to feedback by fulfilled the criteria for good peer feedback &
response type

Standard

Response Type Adequacy Embodiment  Validity = Suggestibility =~ Clarity Total

Accept 57 (36.5) 53 (41.1) 4(21.1) 33(57.9) 99 (25.1) 246 (32.6)
Modify & Accept 29 (18.6) 30 (23.3) 11 (57.9) 10 (17.5) 67 (17.0) 147 (19.5)
Deny 68 (43.6) 44 (34.1) 4(21.1) 13 (22.8) 221 (56.1) 350 (46.4)
Reject 2(1.3) 2(1.6) 0(0.0) 1(1.8) 7(1.8) 12 (1.6)
Total 156 (100.0) 129 (100.0) 19 (100.0) 57(100.0) 394 (100.0) 755 (100.0)

"The number of feedback by type is larger than the actual number due to duplicate count.
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Comparison of Experiment Reports Between Before and After Online Peer Feedback
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Table 9. Comparison of marks of experiment reports between before and after online peer

feedback

Stages of Experiment Report Report n Mean SD t p

Total Draft 50 20.66 2.07 4.831 0.000
Final 50 21.54 2.03

Build a Hypothesis Draft 50 3.80 0.88 1.999 0.051
Final 50 3.94 0.71

Design Experiment and Draft 50 4.12 0.85 2221 0.031

Procedure Final 50 4.28 0.78

Collect Data Draft 50 4.48 0.86 3.055 0.004
Final 50 4.72 0.67

Transform and Interpret Data Draft 50 4.36 1.10 1.769 0.083
Final 50 4.54 0.93

Conclusion and Evaluation Draft 50 3.90 0.76 2.221 0.031
Final 50 4.06 0.77

2219l B2 WS e F APRTA FAM 21547 5E HEMS W] A AP BA F4
—20.66)/hH-2 210 2 et om, 1 xjol= S50 2 folulalgickt =831, p=000). E3F 57H4] A e
B3 S8 40 A9 B]EHS e Fo] B4k Hule W) Ae] H4uck Btk AR 7}
AT AT D AT D] B4 Holt BAA O folulshx) Sigtom] Lhlx] g AA W A
A 19F, 24, BE U B 5 74 WAle] 4 Aol EAH 02 fojulsigict,

Student Perception of Online Peer Feedback

Effect of Online Peer Feedback

2211 &8 55 1w =8l o] g ifof| gk A7 A= Table 102 2T
Table 10. Survey results of effect of online peer feedback

Category Item No. Composition Mean SD
Effects of feedback received 1 Designing experiment 4.17 0.84
2 Performing experiment 3.83 1.27
3 Writing experiment report 4.42 0.79
4 Attitude 392 0.67
Effects of suggesting feedback 5 Designing experiment 4.42 0.90
6 Performing experiment 342 1.17
7 Writing experiment report 3.75 1.36
8 Attitude 4.00 1.13
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Opinion of Writing Online Peer Feedback
2241 28 55 u]=d 2ol et o A 442 Y= Table 117} 2.

Table 11. Survey results of writing online peer feedback
Category Item No. Composition Mean SD
Writing Feedback 9 Utilizing objective standards 4.08 0.90

10 Understanding details of experiment report 4.33 0.65

11 Providing useful feedback 4.33 0.78
Difficulty 12 Difficulty of online use 1.25 0.45

13 Difficulty of contents of feedback 2.58 1.00

14 Difficulty to understand standards of good report 2.33 1.30

15 Shortage of time to write feedback 1.42 0.52
Use of Online 16 Overcoming restriction of time and space 4.75 0.45

17 Convenience of non-face-to-face method 4.42 0.70

18 Communication with other students 4.00 1.13

19 Referring to other feedback 3.83 1.27
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