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ABSTRACT

'.) The purpose of this research was to analyze the impact of Collaborative Problem solving for
Gheck for Character competency (CoProC) applied to non-face-to-face and face-to-face class situations
updates on character competence and scientific affective characteristics of vocational high school
students. For this, vocational high school students were offered science classes based in
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Introduction
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TS 7 B2 (Kim etal, 1999) E/d2taL-58h sPEolA| 1kehe] 344 o4 EA= 7 she A
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SAYEQ] QI A oty sl 7 " EAIsHZE 4 w4 2 (Collaborative Problem-Solving
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Collaborative Problem-Solving for Competency, CoProC
Topics of CoProC Program Developed

HHA A2 S 1w 2 (CoProC)y FHI, EAISNE, 3871 387 = /gt &1 TA|oll M 344
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2017).
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Table 1. Analysis of differences in the theta band activation by brain lobe

Topic Periods (50min)
Topic 1 Animal testing 2Periods
Topic 2 Drone 2Periods
Topic 3 Genetically tailored Baby 2Periods
Topic 4 GMO Foods 2Periods
Topic 5 Al 2Periods

Brain, Digital, & Learning. 2022 Vol. 12 No. 3 370



The Impact of Collaborative Problem Solving for Character Competency (CoProC) Applied to Non-face-to-face and
Face-to-face Class Situations on Character Competence and Scientific Affective Characteristics of Vocational High School Students

Implement of CoProC Program
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0 83 o7} o| Rofzic 31 02 I3 REWE 27} 9] A2 E 20N o2 2AR BE
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Table 2. Stage of CoProC-B strategy
Stage Process Contents
Preparation Organize groups * Organizing heterogeneous groups
and Set rules « Discussion about class rules and values for argumentation
Role Determination .. . o . .
and Assignment Determining and allocating roles within a group through group discussion
Determine problems * Selecting a problem to solve based on a common understanding
and Share « Identifying whether selected issues are aligned with learning objectives and sharing
. « Sharing reading materials through collaborative reading, interpreting
Design and . .
Conduct inaui * Group argumentation for inquiry
quity * Collecting additional reading materials, interpreting and sharing
Problem-solving * Making group decisions through argumentation based on collaborative reading
Decision making * Re-structuring scientific knowledge and practicing character competencies and values
during argumentation
* Presenting solutions to social scientific issues based on the group’s decision
Suggest a solution * Organizing materials for presentation
» Giving presentation and class argumentation
Find Related Resources  Skip (done during the Problem-solving stage)
A t - e . .
ssessmen Assessment and Reflection ReYleW the \fvhole .p‘rocess of problem-solving, attitudes, character competencies
* Write reflective writing
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Questionnaire

5] QA odRke ZAIeH] Aol leonetal 018)2) “HEH BAISVE F4) 4 2ol 7|t ot
1) Qg I B hET A Aol M Tkt AL S B Jeon et al. (20182 HEH BAIHE
A w4 2 dlvt 914 oakate] A2 ol = Kwon & Nam (2017)2] Aol A A4S Q1A <JaF 519 o
A5 4, BOSlo] A, T8, wE, A, B2 AN, MY |2, WY 5 F 7 Q4 ol 8 as
AAJst o™, 2k Q1 QAR 4~ 77le] &= Aol F 53719] 4THA 2IAE A =8 3 Aldlst

At 2143 5k AAel Tt Cronbach’s a g2 0.958°] 1Tt

Frste] A o)4 5/ Ak Kimetal. 2010)2] 972} Moon & Ham (2016)2] Aol A AA I AL E-&
&-5to] A4 AT Kim et al. 2010)= 2Fakat HAH A 03] £/ et =124] 57178, 2ttol| o
& Zn|ek E71F, Fstol M Zfolid, Hetollx o] 714e] 471 o= Aofskal ofeh HiH F 1971 &
T2 uiEo g AolA EA AAAE A5 2™, Moon & Ham 2016y £2], &0, DA -2, 217 24
542 47l FHollA o] F-29712] FFo = oA £ HARS AIAISHAT o] Aol A= Kim etal. (2010)2
Moon & Ham (2016)2] 1tol|A] 7 ol3t 3f8ke) o) 4] £ @ 45 FAfsto] 2|F4] 02 &n|, =714 571
&, 27 Ao, FA (&1 9] gt o] A|&), HAIRAE, A7 | 2851 F 7l 9= ek
4ojA B4 oar AT T, o] & AR R 87l 9] 4852 I 2 2F 52 HAHE
A=z wo] 9lom 142 wate] wste) A of 4] £/ B4 AIE Hols 842 A (Kim etal, 2010)
B A] o vjA-g- 5k} wske] A o] EA] ZAAte] that Cronbach’s a ZF2 0.831°] Atk

i
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Data Collection

7 ol g FHA ZAE S4 24 ZE(CoProC)0] 3-AAE S48 SS9 I A
sto] o)A EAof| u|x|= FF= %"43}71 9loff Zof =2 *W AR QI A AR, AP, AR
feke] Ao E4J AR, AAE o Fd BEE =2 1, MY E5A] 9 QI F AR E 445181

CHTable 3).
Qg ol Ao} Thste] Held S HARAIE CoProC 49 £ 1T T 3 2742 U= SIS

Table 3. List of collected data

Data Frequency The number of Participants Quantity

character competence test 2 62 124

scientific affective characteristic test 2 62 124

group discussion 5 15 (Group) 75

reflection activity sheets 5 62 310

interview 1 10 10

o) 49 TS TS} 52712 Soll 55 B 20| Hjglon] o] £ Fejx EAlshdo] 22 L

e T} BRI T ol o] 28 =) Y 471 4 Bl Eoha = CoProC 4 2
B2} eho] o] oAl B0 2 o] BrolH S0l AHat BEAS S stCk
Qe 7Aoo 1Y W 49 Bl 5ohiy] BAjo) By ¥ sejsiglon] 35 £ 229e B
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Data Analysis Method
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14_4;6 EXA 74/\};<] E%bﬂ _L.—__,] A A =SB ShAEo] X]—I\']o]- AHEQ] 4~ TlEolH Y] EEx] 2

QlEIR A 72 BAsIST

Character Competence Test and Scientific Affective Characteristic Test
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Heid BAlE F4 34 LU (CoP0) £ A8 A E i) FAlE B 483 227

ofef Zrtel wpste) Hold £ 74A}E AATBIATF. 74 o] £ 212} SPSS WIN 26,0 ALE31S
W 41 F1eH8hA L & 43, ]t -9 2 WA 3EHAS % 19908 AFEEE AL 43l

21 ofef 9l st @94& 224 73Ako) AP, AR At chsko Shapiro-Wilk 74 A5 AA]

I}, 71 A3} AL @5 o] 23 gHESo] §ol4zo] peos LRt A WS £ol7] whgo v
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]chet 90 cH 4-9) el Tk 2k 2 xho] % Qok=i7] s APH ZIAF A2 Mann-Whitney U 717
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Ranked ANCOVAi AA| 6?91%

Group Discussion, Reflection Activity Sheets and Interview

I BASE F4 D45 BY(CoProC) 5 ol A BEHE o] AL B 03t 5 0)S HA)
itk =9] 714 AR} 49 ElEokR7) kAl sxfe g Fl o1 84 1 Tste] Holx 5
ehRe RS Bafalglon, 248 Aate] €28 4EH o gobry] sk AeinE A
T AESS A AL Tete) A o)A E4 HARA] Aol thgt s Adof] ek A4 Ak = 28 E 3l

AEo) AL Shstm AR} 191, Tt uhat 19), ek s AAREHY 1910 olslAf o] ZofFe
AP 0] A3tE ulgro 2 B po] tistol ol s151om o) Higto 2 AlRa.g AAlstel 1A
AL AR AR m) W o 2 B B e 2Asiic Mo deat 19l el
5 Y ol g3lo] AR BASISIC
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Results

H|tH Y} o =9 3ol -2 54 ZAle1E 4 14 2E(CoProC)2] 480 FAAIE E/d3tL
D e e P
3 AAE AAEIg o, BEHE =0] 33t 9] Bl EotE Y] &5 Y Qe R AR E BAsto] IS 5
Ao &2 ATE A| A5k
Character Competence

3 of% T Bl oy ofgel b S15) RN B8, 3. B, wlek 33, 4712, A
A)et TS ot uth 28hd (T H)2t 3ehA | ™) sHiE] AR P? g A AAtel tiistoq
Shapiro-Wilk 714 %5 AAI AT 73S S2A1717) 2otol v 24 SAlE ol &319ict.

A2 ZA5E 4 24 2E(CoProC)S Z-8-5H thH 1k} =<} HIEH e} o] FAAE E/dSt
TSP 9 o] vl X RS vl wt7] 15 TA i 9 oj £ M 3 rhe) 594
2l flol APA A A2tE 0]-&-510 Mann-Whitney U 778 A AI6H{Th(Table 4)

Table 4. Mann-Whitney U test result on the character competence test
Sub-Elements Group N Mean (£SD) Median (IQR) % p
Openness Face-to-face 43 221048 2.00 (0.60) -0.094 0925
Online Class 19 2.07+0.85 1.80 (1.00)
Face-to-face 43 2124041 2.00(0.34) 0367 0.713
Empathy .
Online Class 19 2.05+0.79 2.00(1.33)
Face-to-face 43 2.03+0.54 2.00 (0.50) -1.041 0.298
Tolerance .
Online Class 19 2.13+0.74 2.25(1.00)
Ca Face-to-face 43 2.10+0.49 2.00 (0.40) 0277 0.782
arme Online Class 19 2.06£0.75 2,00 (0.80)
. Face-to-face 43 1.95+0.60 2.00(0.58) -1515 0.130
Integrity .
Online Class 19 2.1140.77 2.14(0.71)
_ Face-to-face 43 2.09+0.56 2.00(0.57) -1.004 0315
Self-Regulation )
Online Class 19 2.15+0.67 2.14(0.71)
Face-to-face 43 2.09+0.48 2.00(0.57) -1.792 0.073
Honesty .
Online Class 19 229+0.78 229(1.14)
. Face-to-face 43 2.1240.53 2.00 (0.80) 2057 0.040°
Responsibility .
Online Class 19 2.34+0.74 2,40 (1.00)
A Face-to-face 43 2.16+0.53 2.00(0.57) -1.636 0.102
Collaboration .
Online Class 19 230+0.81 2.29(1.00)
Totl Face-to-face 43 2.10+0.43 2.00 (0.40) -1.116 0.264
O
Online Class 19 2.18+0.69 2.21(0.98)
p<05

AP ZAALE o] &5t 53/ AL 23t F-(Z=1.116, p>.05)2t 8717] 5F9] Q4o tisto] = ek Tl =
FoJu|gk 2to)7} gl 2 02 et Tefu 2 d7te] 619) @ Avof tisto] thH 2tsh ¢S e
H| o 25t 90 & e TR o 5o n|5HA] =2 A 0 & YERITHZ=-2.057, p<.05).

|
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AP Qg efef AL ik o i Al disto] T HEhs S G WRho 2 7153 4 glon e, e
A ZAHE 4 14 R (CoProCy= 4-83F Tt 2te}t -2} vt 25t 42Q)o] FAA|E EAJ3taL o
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Table 5. Ranked ANCOVA result on the post-character competence test
Sub-Elements Group N Mean (£SD) Median (IQR) 7 P
Openness Face-to-face 43 2.51+0.49 2.60 (1.00) 4.051 0.049°
Online Class 19 2.17+0.75 2.40 (0.60)
Face-to-face 43 2.44+0.56 2.50 (1.00)
Empathy . 3.698 0.059
Online Class 19 2.05+0.82 1.83 (0.84)
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arin; . .
€ Online Class 19 2.09+0.85 2.00 (0.80)
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Table 6. Mann-Whitney U test result on the pre-scientific affective characteristic test

Sub-Elements Group N Mean (£SD) Median (IQR) Z P
Face-to-face 43 2.68+0.84 2.80(0.70)
Interest . -0.537 0.591
Online Class 19 2814107 3.00(1.50)
Face-to-fz 43 2.68+0.97 3.00(1.00
Instrumental motivation deeomace (109 0827 0408
Online Class 19 291+£1.18 3.00 (1.75)
. i Face-to-face 43 3.3240.73 3.00 (0.60) .
Learning anxiety . -2.095 0.036
Online Class 19 3.79+0.77 4.00 (1.20)
Self: ; Face-to-face 43 2.85+0.74 3.00 (0.80) 0,649 0516
elf-conc -0. .
P Online Class 19 3.14£1.11 3.00(1.20)
. . Face-to-face 43 3.00+0.36 3.00 (0.20)
Consistency of interest . -1.061 0.288
Git Online Class 19 3.2440.58 3.00 (0.80)
Face-to-f: 4 10+£0.62 . X
Perseverance of effort ac§ to-face 3 310206 300(067) -1.327 0.185
Online Class 19 3.3940.75 3.33(1.00)
Task tment Face-to-face 43 2.71+0.84 3.00 (0.60) 0.980 0327
ask-commitmen -0. .
Online Class 19 2.91+1.09 3.00 (1.00)
) Face-to-face 43 2.39+0.79 2.75 (1.00)
Self-regulation . -1.158 0.247
Online Class 19 2.70£1.07 3.00(1.25)
Face-to-fz 43 2.81+0.49 2.94(0.44
Total aeeslotace (0.44) 1178 0.239
Online Class 19 3.06+0.75 3.00(0.72)
p<.05
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Table 7. Ranked ANCOVA result on the post-scientific affective characteristic test
Sub-Elements Group N Mean (£SD) Median (IQR) F P
Face-to-face 43 3.37+1.16 3.00 (1.60)
Interest . 0.079 0.799
Online Class 19 331+1.15 3.30(1.70)
Instrumental mofiva Face-to-face 43 3.31+1.27 3.00(1.75) 0.169 0,682
ntal m n . .
SIUMENal MOVaton (5 line Class 19 343105 335(1.25)
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