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ABSTRACT

.‘] The purpose of this study was to examine the changes in the perception of secondary
Check;or science teachers about character education and the levels of teaching practice in the
updates implementation of the Collaborative Problem-Solving for Character competence (CoProC)
Instruction Model. We conducted a survey of three secondary science teachers on their
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Introduction
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al, 2013). ¥ 32 OECD (2013)01]A1 AZS oP n|2jALE] & s
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, R/ ol tigh kgt 7ho| ERlQl B 5 A halollA 91 iS5 AAloheT| ol o= 2H8%
Char B4 %] 7 QI ThMinistry of Education, 2020). FESF, 7]&2] 7§ W ol w8 Rl H] W 1} 42Qof|A]
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Theoretical Background

Collaborative Problem-Solving for Character Competence (CoProC)
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Research Methods

Participants

Acjol ] B Y2l SAKY T4 24 2ACoProC) 47 BB 350 B oF 10412 ole3i3ick

A4 0]4> & ATLof| Zoddh WAR=4712] CoProCS 2)-85H 118} 428 X18851 I TH(Table 1).
Table 1. Basic information of the three teacher participants

Teacher A Teacher B Teacher C
School level Middle school Middle school High school
Teaching career 20 years 3 years 3 years
Gender Female Male Female
The number of science classes applying CoProC 4 4 4
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Topics of CoProC Program Developed

Aol Frofet WARSS YA FAIs1 2 S4 14 ZE(CoProC) A3 4ol 22152 %ol £

 CoProC %4 7T ARE £e4e A4 Akl Beting W7} 1} A4 H7ha 3ol o]
2 B3] QAAOE 4 B B A OH, £HH £ o] §3to] AT F HE SIS AR

T} WAL AE CoProC-Ag O 2 47}A] Topics 7HEHst o, F5ha 18P 3518 tAFO.2 2019 8¢
FE 2Y71A] 4 21361 Tt. wA B stale] AFgE dlesto] Bl al} AJ7te]] 42905 X1845}7] 9fs

CoProC-BY 2.2 47} TopicS 7HEtsH 0™, F5hul 35S T4y 0 2 2019 §EHE] 12¥€97H] 43S %
As3iet. WAF C= WAF ASE FRIZHA| 2 CoProC-AB 2.2 4714] Topice 78I o.M, 2153k 33hdS
HVd 2220199 8878 128712] 2 X131 TH Table 2),
Table 2. CoProC activities applied by three teachers
Teacher A Teacher B Teacher C
CoProC-A type CoProC-B type CoProC-A type
Topic 1 Acid & Base Drone Effect of pressure on gas solubility
(3" grade in middle school) (3 grade in middle school) (3" grade in high school)
Topic 2 Boyle’s law Animal testing Effect of surface area of solid on
(1" grade in middle school) (3 grade in middle school) chemical reaction rate
(3 grade in high school)
Topic 3 Charles’s law Drone Effect of temperature
(1* grade in middle school) (3 grade in middle school) on chemical reaction rate
(3" grade in high school)
Topic 4 Neutralization Animal testing Reactivity of metals &
(3 grade in middle school) (3 grade in middle school) electrochemical cell

(3 grade in high school)

Data Collection and Analysis Method

ded 2AIsE F4 04 ZU(CoProC)2 283 55 T8t Ale] 9l 3ol ot Al 4 Ay
0] wiske dokii] 9ish QA TGl TiE QAAEAF AR, CoProC 218 TH} 491 S, 4 8ol

=
QA3 Qg 5 A Bl QlE|BE SUSIACK Table 3).

o

Table 3. List of collected data

o

The number of

Collection Form Frequency "5 articipants Quantity
Survey Survey 2 3 6
Video of the class  Recording 4 3 12
Interview Audio recording and transcript of audio recording 1 3 3
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Qg W5l thet Q14 B FALE 5o CoroCS A8 T3 58S A | 1 A T S5
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A st sk sk Al 1o1w TN A0 2 e g AR} 7, THoka g vhat 1, ek g vt
1 49, et A 6%00] Hetaiol ofe] Aol el B 25 Pk AEA S QuAgl
Y gl tiRt A S E= 2—Er g, B4 A 0] ek ol A o] Vg WS 2 sEFe R T T A
g £atoe TAEo] 9o, 7t Ea-L sefle] el E Y e Sushs 7AE o gt
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Table 4. Items of character education questionnaire survey
Area Detailed Contents
General awareness on  * How much are you usually interested in character education?
character education * Do you usually feel the necessity of character education?
Awareness on character * Do you usually feel the necessity of character education in science class?
eiucat@on inscience - How important do you usually think character education in your science classes is?
education

- Do you think it's possible to implement character education in science classes?
+ How much do you think character education is implemented in your science classes?
» Do you think that character education through science classes can be effective?

Video of the Class
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Interview

CoProCZ 2}-8-5t 33t ¢ Aol A Ul E-5 3ot wAake] Q1/g ol thgh Q1A 1} w4 A3 5
o HIghE 32l 0g oty 9J3) JIERE AASHITh e R+ 35 & 47l 7 £ o= 7/
EoloH, 35 £ 4 BT AA A S5 et wAlolA| e 7 22| S B F-olal 2] Mest =S
&% o] 5 HI o2 QIER-E ZSHITE. CoProC A4-8517] A Q1 w&ofl B3k A7}, CoProCS 485
et e Askal W 5 Q14 wgol| thek Q141 2) HSk CoProCE -85 ¥t 2 sk <
Aol AZsRE Qg 15 WAL, CoProCa A1-88 ot U S A3stal ' & ¢ AlZkol] A s}
She 1/ w& A 7l Bl 35 2 E AIH A H(Table 5), 71 232 A A SHollA]
ASAQ ofsii7t B gt Bgof et Aoz QI QB 48 AR 7HRIT oF 304 A= 42 5
A3, AFAPFHIE = tjsto] QIE RE M3she P40z J3YsIgint. e 2ike 25 A
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o}
sjot el R on|a U §-& FE5to] WRBBHY O] A4 ulamet mAtlel S SalM Azt ehgy

Table 5. Interview questionnaire on character education

Area Detailed Contents

Awareness on + Describe your opinion about character education freely before utilizing CoProC

character education - If you have a change in awareness on character education after utilizing CoProC, describe
it freely.

Change in Teaching *+ Describe methods for character education you practiced in your classes before utilizing

Practice about CoProC freely.

Character - Describe methods for character education you would like to practice in your classes after

Education utilizing CoProC freely.

Results

The Change of Secondary Science Teachers' Perception of Character Education in Science
Classes Applying CoProC Instruction Model

A BAISE F4 D4 2D (CoProOyS 283 3} S-UolA] 5 ket AL Q4 ol tht <)
A ishE Poki ] 9J3h ol WG thet Q14 A2 Ao QIEIE L g2 BAle A AAISIgich A2
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The Change of the Perception of General Character Education

Table 62 A7 ofxko] Ak Ql A4 ol thek AL B AREQIA] 48 Ana A Bo] WAl =
CoProC:E &3t 73 4218 Aa17] Mol Ha: o o B B} 2 W0 WRAS 27
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Ao I 24 of 15| 374 A4S gl

Table 6. Results of pre- and post-perception surveys on general character education

General awareness on Character Teacher A Teacher B Teacher C
education Pre Post Pre Post Pre Post
How much are you usually 3 3 3 4 3 3
interested in character education?

Do you usually feel the necessity of 3 4 3 4 4

character education?
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The Change of the Perception of Character Education in Science Classes

Table 72 T2 AA1S) T3} 4-¢dol 2] Qg mgol ok AR B AREQIA) AR Astolck 4] o) WAt
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Table 7. Results of pre and post surveys on character education in science education
Awareness on character education in science Teacher A Teacher B Teacher C
education Pre Post Pre Post Pre Post
Do you usually feel the necessity of character 3 3 4 4 1 3
education in science class?

How important do you usually think character 3 4 3 4 1 3
education in your science classes is?

Do you think it’s possible to implement 1 2 2 4 1 4
character education in science classes?

How much do you think character education is 2 2 2 3 1 2

implemented in your science classes?
Do you think that character education through
science classes can be effective?
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Table 8. Teachers A’ level of Implementation of CoProC teaching

Stageof  Evaluation items for level of Implementation of CoProC Topic
lesson Teaching 1 2 3 4
Preparation 1. Group organization considering learners’ characteristic 3 3 3 3

2. Role of learners, Determination of rules 2 2 3 2

3. Role of learners, Inspection of rules 1 0 0 1

4. Plan (Design) for assessment activity 1 1 1 1
Problem- 5. Problem situation presentation considering learners’ levels 1 1 2 3
solving

6. Selection of a problem through discussion 1 2 1 3

7. Discussion for plan (design) of inquiry process 1 1 1 1

8. Expression of data collected by inquiry activities 0 2 2 2

9. Creation of atmosphere for discussion 2 1 2 3

10. Progression of process of proving 2 2 1 2

11. Progression of discussion class 2 2 2 2
Reflection  12. Support of appropriate learning resources 2 2 2 2

13. Elicitation of learners’ cognitive and social reflection 2 2 2 2

14. Inspection for learners’ changes of thinking 3 3 3 3

15. Assessment activity for problem-solving capability and 2 2 2 2

character competence

Total 25 26 27 32
Conversion score 55.6 57.8 60.0 71.1
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Table 9. Teachers B’ level of Implementation of CoProC teaching

Stage of ~ Evaluation items for level of Implementation of CoProC Topic

lesson Teaching 1 2 3 4

Preparation 1. Group organization considering learners’ characteristic 1 2 3 4
2. Role of learners, Determination of rules 1 1 1 1
3. Role of learners, Inspection of rules 2 3 2 3
4. Plan (Design) for assessment activity 1 1 1 1

Problem- 5. Problem situation presentation considering learners’ levels 0 0 0 0

solving
6. Selection of a problem through discussion 2 2 3 3
7. Discussion for plan (design) of inquiry process 1 1 1 1
8. Expression of data collected by inquiry activities 2 2 3 3
9. Creation of atmosphere for discussion 2 2 3 3
10. Progression of process of proving 1 1 2 2
11. Progression of discussion class 1 2 3 3

Reflection  12. Support of appropriate learning resources 1 2 2 3
13. Elicitation of learners’ cognitive and social reflection 1 2 2 3
14. Inspection for learners’ changes of thinking 0 0 0 0
15. Assessment activity for problem-solving capability and 15 19 23 25
character competence

Total 41.7 52.8 63.9 69.4
Conversion score 55.6 57.8 60.0 71.1
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Table 10. Teachers C’ level of Implementation of CoProC teaching

Stage of ~ Evaluation items for level of Implementation of CoProC Topic

lesson Teaching 1 2 3 4

Preparation 1. Group organization considering learners’ characteristic 1 1 1 1
2. Role of learners, Determination of rules 2 2 2 2
3. Role of learners, Inspection of rules 2 2 2 2
4. Plan (Design) for assessment activity 2 1 1 2

Problem- 5. Problem situation presentation considering learners’ levels 3 2 3 3

solving
6. Selection of a problem through discussion 2 1 3 2
7. Discussion for plan (design) of inquiry process 0 1 1 3
8. Expression of data collected by inquiry activities 1 1 2 1
9. Creation of atmosphere for discussion 3 2 3 3
10. Progression of process of proving 2 2 3 2
11. Progression of discussion class 2 2 3 3

Reflection  12. Support of appropriate learning resources 0 2 2 2
13. Elicitation of learners’ cognitive and social reflection 2 1 1 2
14. Inspection for learners’ changes of thinking 0 1 2 2
15. Assessment activity for problem-solving capability and 1 1 1 1
character competence

Total 23 22 30 31
Conversion score S51.1 48.9 66.7 68.9
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Conclusions & Educational Implications
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