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The effect of eco—friendly clothing teaching using Future Problem
Solving Program on cultivating creative character
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Abstract

We investigated environmental problems related to clothing, and attempted their practical solutions using Future
Problem Solving Program in order to cultivate the creative character in teenagers,

We applied “teaching and learning plans’ to seventy—seven the first graders of high school students in 2 classes
in Gyeonggi—do, one hour per day for 3 weeks, from August 23 to September 8 2011, Statistical analyses were
performed using the SPSS for Windows software(version 17.0). Mean differences in results between pretest and
posttest were evaluated using Student’s t—test,

We selected ‘production of fabrics, production of clothing, disposal and recycling of clothing and washing of
clothing’ as the learning theme in educational content factors of ‘clothing culture in consideration of environment’,
And we developed thirteenth teaching and learning plans and educational materials including 4 problems, 2
worksheets, 10 team worksheets, 7 video materials and 7 Power Point materials using Future Problem Solving

Program(FPSP).
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The measurements of fluency, flexibility, originality and problem—solving ability are significantly improved, The

level of creativity in the items of fluency, flexibility and originality, in particular, exhibited marked improvement,

‘below—average to ‘above—average’, regardless of academic records and gender, Problem—solving ability in female

students was more effective than that of male, but it showed no significant correlation with academic records, The

analysis of character—change showed the highest improvement in the awareness on the protection of environment,

the character factor in the educational contents, Personalities, confidence, consideration and cooperation in

learning method of FPSP also exhibited a significant improvement, But character—change did not correlate with

academic records or gender,

In the present study, we found that home economics has a positive effect on cultivating creative character,

When we selectively and properly apply a course of creative problem—solving of FPSP and a course of creative

output to students, we can increase their ability to solve problems, cultivate their creative character and further

enhance their interest on home economics,
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Table 1. FPSP Model for Creative Problem—Solving Stages

Stages Procedures Activities
Opening
Stage I, II . . . e ..
. . . Learning divergent and convergent ideas through fluency, flexibility, creativity, and
Opening Stage Basic functions :
elaboration
and tools

for creativity

Understanding the
problems

Warm-up Stage
Understadning
the topic

Stage of analyzing the problematic situations to solve the problems.
Analyzing and presenting the topic by setting the priorities, getting the divergent and
convergent ideas, and organizing the data.

Stage 1
Knowing the
main tasks

Elaborating the tasks through divergent and convergent ideas. The problematic
situations or fuzzy scenes are given from the textbooks. (In CPS, the realistic
problems are selected, but in FPSP, the given situation is futuristic, and more detailed
tasks are given).

Stage 2
Knowing the
main problems

Selecting the main situations to solve the problems creatively. Stating the main task in
the form of questions to complete the given tasks based on FPSP. (This stage offers
the method to solve the problems.).

Forming the ideas

Stage 3
Ideas for
problem-solving

Coming up with ideas through creative, divergent, and convergent process for
problem-solving. Choosing 16 different ideas to solve the problems. Stating the
solution in a complete sentence that included who, what, how, and why.

Planing for
actions

Stage 4
Setting the
criteria

Selecting five criteria to come up with ideas through divergent and convergent
thinking. Stating the best criteria for the ideas using the words that describes the
focused situations or problems.

Stage 5
Applying the
criteria

Selecting 8 better ideas from 16 ideas. Choosing the best solution based on five
criteria set from stage 4 using Evaluation Matrix Method.

Stage 6
Developing the
action plans

Explaining the best solution that is chosen. Proving that it is proper, effective, and
important to solve the tasks in the future situation. Stating the action plans in details,
including who, what, when, where, how, and why.

Note. Yeong-Chae Kim(2009a). Professional Coaching FPSP handbook. pp.13-88, reframing
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Table 2. Analyzing Steps According to ADDIE Model

Stage Research contents

® Analysis on 2007 revised curriculum and textbook of ten grader technology-home economics

® Advanced research and literature analysis connected with creative character

m Advanced research and literature analysis connected with Future Problem Solving Program(FPSP)
m Advanced research and literature analysis connected with eco-friendly clothing

Analysis

mDesign for teaching and learning plans through Future Problem Solving Program(FPSP) : Design for learning
objectives, problematic situation, learning content, creative character requisites, learning environment etc
Design m Design for prior * posterior testing tool(creativity, character)
® Workshop for FPSP professional coach of team creativity : Acquiring Torrance Creativity FPSP Professional
Coaching Licence

m Development of teaching and learning plans through Future Problem Solving Program(FPSP)
m Development of problematic situation(present setting, future setting)
Development m Development of worksheets and learning materials
mDevelopment of pre - post testing tool : problem solving ability and character(confidence, consideration,
cooperation, awareness on the protection of environment) questionnaire

m Pre-test implement

® Applying developed lesson plan : two classes(total 77 people), August 23, 2011 ~ September 8, 2011(3 weeks,
13 lessons)

m Post-test implement

Implement

Evaluation ® Analysis of pretest - post-test(TTCT language test) and survey
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Table 3. Main Ideas of the Lesson, Learning Objectives, Class Materials of Teaching:Learning Plans

eI b

53]

|X| Vol, 24, No, 3

Summative
Leaming Objectives

1. To be able to create the environment-friendly clothing culture
2. To acquire creativity throughout the FPSP
3. To acquire confidence, consideration, and cooperation through team problem-solving activities.

Allot FPSP
me:t Topic (e Main ideas of the lesson Learning Objectives Class Materials
1. Understaing the meaing and importance of opptl,
| Main factors Opening  fluency, flexibility, creativity, creativit & & P ® motion picturel
of creativity —stage 1 elaboration y'. - mindividual 1
2. Understanding the factors of creativity. . .
@ learning aid 1
) Divergent Method ~ for  divergent 1. Applying the method of divergent thinking, and ©Oppt2
Thinking thinking and its guideline keeping the guideline for divergent thinking. mteaml
""""""""""""""""""""""""""""""""" Opening A e e
. tl ! t
Convergent ~ stage 2 Method for convergent PPyIng . ¢ metho .0 'convergen Hng,
3 . L . o and keeping the guideline for convergent ®team2
Thinking thinking and its guideline .
thinking.
1. To be able to find clothing that influences the o motion picture]2
Clothing and Warm-up . environment. pretu
4 . Research of the topic ) . | team3
environment  stage 2. To be able to find environmental problems due
. oppt3, m7iH2
to clothings.
o . . Opptd, Wteam4
Finding the problems- 1. Know the environmental problems in the process .
. . . oproblematic
5 Stagel Environmental problems in of producing the fiber. situation 1
g the process of fiber 2. To be able to find the cause and consequences ! . .
. . ! ® motion picturel3
1. production of polution due to fiber.
. ®team5-1
"""""""""" Production - -
of fiber 1. To be able to select thf_: crucial problems in the u teams-2
Stage2 Selecting the main problems process of fiber production. | team5-3
6 s . s P 2. To be able to find different solution for the
Stage3 Solution of the problems . . Oppt5
polution that accurs in the process of fiber . .
produciton ® motion picturel4
O ppt6
o .
StagelSta  Finding and selecting the 1. To be able to find and select the problems of . P .rob lematic
7 - . situation2
ge2 problems of fast fashion fast fashion
. u teamo6-1
2.Production u team6-2
"""""""""" of clothes - - -
Coming up with different
g Stage3Sta  solutions 1. To be able to find the various methods to solve ®team6-3
gedStageS Making and applying criteria the problems that are caused by fast fashion o team6-4
Selecting the best solution
® motion picturel5
L © problemati
Stae3Sta Getting ideas to recycle 1. Know the cause of left-over clothes Sirt(:mtie:rlg ¢
9 ) . 4gSta o5 the left-over clothes 2. Know the effects of left-over clothes on the » team7-1
3.Disposal § g Making and applying criteria environment
and uteam7-2
7777777777777777777 recycling of = team?7-3
clothes . . 1. To be able to recycle the left-over clothes in
Developing the action plans . . .
10 Stage6 to recycle the left-over creative ways #learning aid2
8 clofhes 4 2. To be able to reduce the amount of left-over ~ ®motion picturel6

clothes.
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® motion picturel7

Di ing the probl f . . © problemati
StagelSta 1.s coverng 'e PrOYIEMS 1) "1 be able to discover different problems of p}r 0 lema ¢
11 ) using synthetic detergent using the svnthetic detereent situation4
8 Checking the main problems & Y gent- mteam§-1
mteam§-2
4 Cleaning Stage3Sta Getting ideas to recycle 1. To be able tg find the various solutions to » feam8-3
the left-over clothes solve the crucial problems due to the use of
the clothes  ge4StageS uteam§8-4

Making and applying criteria

synthetic detergent.

Developing and presenting
the action plans to solve
the problems due to
synthetic detergent

13 Stage6
2.

To be able to show the creative methods to

solve the problems of using the synthetic ®™team8-5
detergent Oppt7

To be able to reduce the usage of synthetic #learning aid3
detergent

Stagel. Finding the problems, stage2. Selecting the main problems, stage3. Making the ideas to solve the problems, stage4. Making the criteria, stagesS.
Applying the criteria, stage6. Developing the action plans <Motion picture, ®Worksheets, 0Handouts with problematic situations, °Power Point

data, ®Learning aids
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Table 4. 4th Period Teaching and Learning Plan
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Table 5. 11th Period Teaching and Learning Plan
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Table 6. 12th Period Teaching and Learning Plan
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Table 7, 13th Period Teaching and Learning Plan
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Table 8. Analysis on the Differences Between Pre—test and Post—test on Fluency, Flexibility, Creativity

n=75
Creativity factor Pre-test M(SD) Post-test M(SD) t
Standardized score 91.47(16.10) 117.08(18.34)
fluency 14.599%**
Percentage(%) 33 80
Standardized score 95.28(19.45) 121.91(17.30)
flexibility 13.420%**
Percentage (%) 42 77
. Standardized score 91.12(14.89) 113.55(15.51)
Creativity 14.138%**
Percentage (%) 36 75

#Ep< 001
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Table 9. Analysis on the Differences Between Pre—test and Post—test on Problem—solving Ability

n=75
q ] Pre-test Post-test
constituent Question M(SD) M(SD) t
4. 1 always have creative ideas. 3.36(0.94) 3.84(0.95) 3.714%*+*
7. Though the tasks are difficult to solve, I finish it in the end. 3.41(0.79) 3.60(0.87) 1.602
8. I have enough ability to solve the many kinds of problem. 3.40(0.84) 3.88(0.93) 3.840%**
9. I tend to satisfied with my decision myself. 3.34(0.96) 3.69(0.91) 2.388%
11. While planning, I'm confident that I can do things as I planned. 3.23(0.89) 3.47(0.91) 1.677
problem solving 14, I can solve every problem if 1 have enough time and efforts. 3.77(0.94) 4.11(0.89) 2.340%
confidence . " . P .
15. 1 always believe my ability to cope with some situation with new 3.41(087) 3.87(091) 376085+
ways.
19. T am confident in the process of problem solving. 3.32(0.95) 3.84(0.88) 4.259%**
20. In problematic situation, my priority is to search the reason of 3.37(0.89) 3.77(0.89) 31074
problem.
Average 3.40(0.53) 3.79(0.56) 5824
1. I have tendency that I try to find the reason when the question was 3.5100.71) 3.79(0.70) 2 713%*
not solved.
2. When I encounter the complex problem, I gather the all the 3.04(0.86) 3.28(091) 1978
information to find cause of problem.
3. After problem solving, I analyse pros and cons. 2.72(1.07) 3.15(1.06) 2.947*
5. After problem solving, I compare target with actual result. 3.00(0.97) 3.41(0.82) 2.960%*
6. Untill 1 COIT'IS up with the best solution, I consider the many kinds 3.42(0.86) 3.89(0.78) 4 193%5%
of way for it.
10. I ch the best decisi ft ing th It of th h
approaching- Wayc.: oose the best decision, after comparing the result of the eac 3.41(0.89) 3.68(0.86) 5 134
avoid type -
12. Mostly, 1 prefer to think the result of that I planed before. 3.62(1.01) 3.85(0.73) 1.923
13. As the- solution of the problem, I usually make the many method to 3.45(0.89) 3.48(0.86) 134
solve it.
16. 1 come up with the solution quite systematically. 3.08(0.90) 3.24(0.96) 1.097

17. T look though the cause relate to the background which is near my 293(1.11) 3.25(0.95) 5 155

place.
18. Wher} I encounter the problem, I try to find the core things in that 3470072) 3.56(092) 71
situation.
Average 3.24(0.53) 3.51(0.50) 4.253%%*
Problem-solving ability 3.31(0.45) 3.63(0.45) 5.827%%*

#p<.03, **p<.01, ***p< 001
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Table 10. Analysis on the Difference of Groups of Fluency, Flexibility, Creativity, Problem—solving Ability

Pre-test Post-test Post-Pre
classification = t = t
M(SD) M(SD) M(SD)
male 40 86.78(14.46) 111.73(18.83) 24.95(16.40)
-2.940%* -2.828%* -402
female 35 96.83(15.13) 123.20(15.92) 26.37(13.88)
fluenc
Y Advanced 38 93.97(16.66) 118.61(16.66) 24.64(14.54)
1.428 7217 -.564
low-intermediate 37 88.89(14.01) 115.51(20.04) 26.62(15.97)
male 40 90.40(18.63) 117.98(18.65) 27.58(17.19)
-2.396* -2.155* .508
female 35 100.86(19.11) 126.40(14.63) 25.54(17.36)
flexibility
Advanced 38 96.84(21.42) 124.74(14.93) 27.89(17.34)
1.446 .645
low-intermediate 37 93.68(17.34) 119.00(19.21) 25.32(17.15)
male 40 87.40(13.74) 109.35(17.11) 21.95(14.80)
-2.385% -2.599* -319
female 35 95.37(15.21) 118.34(12.00) 22.97(12.61)
Creativity
Advanced 38 94.34(15.75) 114.26(13.63) 19.92(13.41)
1.937 0.403 -1.618
low-intermediate 37 87.81(13.38) 112.81(17.41) 25.00(13.77)
male 40 3.34(0.40) 3.54(0.50) 0.20(0.48)
Problem- -1.835 -2.258*
roblem female 35 3.29(0.50) 3.73(3.77) 0.44(0.43)
solving
. Advanced 38 3.38(0.42) 3.77(0.40 0.39(0.47
ability 1321 040 2.763%* 047 1294
low-intermediate 37 3.24(0.47) 3.49(0.47) 0.25(0.47)

#p<.03, **p<.01
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Table 11. Analysis on the Differences between Pre—test and Post—test on Confidence
n=75
constituent Question ;l[e(-st]e)s)t P;[s(ts-;sjt t
1. I'm very competent person. 3.38(0.86) 3.81(0.89) 3.506%*
*7. I'm shame of myself. 3.97(0.98) 4.07(0.99) 619
ciﬁg:ﬁle 13. 1 have the confidence whatever 1 do. 354(085)  3.89(0.80)  2.872%
*14. T trust other person's ability than myself. 3.51(1.05) 3.82(0.83) 2.286*
average 3.60(0.66) 3.90(0.68) 3.501%*
2. My friend would get good impression of me. 3.51(0.88) 3.84(0.72) 3.072%*
*3. When we do something, my friend do better job than me. 2.84(0.88) 2.92(0.70) .586
confidence from ©- 1 can make new friends very easily. 3.34(0.98) 3.62(1.11) 2.186*
social *9. I'm concerned that other people deem me as a foolish. 3.84(1.01) 4.00(1.02) 1.079
relationship *11. I usually hesitate to reveal my idea to other person. 3.53(1.08) 4.01(1.07) 3.402%*
12. My friend and acquaintance usually Like me. 3.66(073) 3.82(0.73) 1.685
average 3.54(0.60) 3.70(0.57) B2
4. 1 can learn the new things very rapidly. 3.55(0.78) 3.73(0.83) 1.474
Confidence *5. 1 have possibility to fail on what I do. 3.65(0.73) 3.69(0.78) 382
from performing 8. I have competence to solve the difficult situation. 3.34(0.98) 3.62(1.11) 2.815%*
competence 10. T think that do my task well. 3.53(0.69) 3.76(0.82) 1.830
average 3.57(0.58) 3.76(0.55) 2.445%
(the question with * is thzozf::seiltl;z that is graded backward) 3.53(0.52) 3.78(0.52) 3.863%%
#p<.05, ¥*p<.01, ***p<.001
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Table 12, Analysis on the Differences between Pre—test and Post-test on Consideration

n=75
Pre-test Post-test
ti t
Question M(SD) M(SD)
1. T try not to do that hurt other peoples emotion. 3.84(0.84) 4.09(0.66) 2.162*%
2. 1 tend to consider other person's circumstance. 3.71(0.73) 3.87(0.74) 1.300
3. When I do something, I have a tendency to consider other person's feeling. 3.85(0.83) 3.91(0.76) 424
4. Eyen '1f My frlend chit-chat isn't funny, I usually listen it up considered my 3.80(077) 3.97(081) 1,657
friend's emotion.
5. I always take care of my behavior not to disrupt other person. 3.75(0.79) 4.03(0.68) 2.626*
6. I tend to respect other person's opinion. 3.72(0.61) 3.91(0.79) 1.720
average 3.78(0.52) 3.96(0.52) 2.517%
*p<.05
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Table 13. Analysis on the Differences between Pre—test and Post—test on Cooperation

n=75
Pre-test Post-test
Question M(SD) M(SD) t

1. Cooperating each other, I think we can do an arduous job of class. 4.01(0.78) 4.32(0.76) 3.233%*
2. When classmate have trouble in home and class, I always help my mate sincerely. 3.56(0.77) 4.03(0.82) 3.609%*
3. T think it's better to solve the difficult problems with friends than alone. 3.68(0.96) 4.09(0.79) 3.046%*
4. ?:g:;)lzih’ it's not meet my opinion, I follow it in case of all classmate's 3.55(0.83) 3.67(0.94) 964
5. 1 get advice form different people when I have problems. 3.20(0.97) 3.29(1.11) 579
*6. 1 have solved the problems by myself during the group activity. 3.43(1.04) 3.60(1.04) 1.147

average(the question with * is the quesiton that is graded backward) 3.58(0.50) 3.83(0.55) 3.589%*

#p< 01
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Table 14. Analysis on the Differences between Pre—test and Post—test on Awareness on the Protection of Environment

n=75
Pre-test Post-test
tituent ti
constituen Question M(SD) MSD)
1. From production process of the clothing goods, I know that the variety of
the harmful chemical substance which effect human's body and 3.27(1.11)  4.30(0.74)  6.726%**
environment are used.
2. 1 already recognize environment problem which arise from the product 265(1.09)  419(082)  9.993%%*
process of natural fiber.
awareness on the
protection of 3. 1 think the waste problem caused by the disposal of clothes is very 336(095) 432078) 6414+
environment relate serious. o o '
to clothing 4.1 kpow that the e)scessive usage of detergent can be main reason of 423075)  445(0.67) 1.948
environmental pollution.
5. Fur gnd- leather clothes can destroy the ecosystem and lead the extinction 424072)  4500.60)  2.666%
of wildlife.
Average 3.55(0.56)  4.35(0.56)  8.979%*
6. 1 try‘not ‘to usg the. synthetic detergent and fiber softening agent 286(1.04)  336(1.03) 3405
excessively if possible.
*7. I'm going to buy clothes which are moderate prices and the latest trend
than one or two pair of clothes that is expensive but cloth with 2.61(1.03)  3.15(1.03)  3.284**
awareness on the durability.
protection of 8. I intend to buy secondhand clothes in the recycled clothes shop. 2.81(1.24)  3.41(1.24)  3.223**
environment relate . .
o clothing 9. When 1t. comes not to fit my body caused by change of the shape, I will 300.19)  351(108)  2908%*
X reform it
behavior
10. T will reuse clothes by recreating the useless clothes by changing usage.  2.96(1.07)  3.39(1.02)  2.724**
11. Although it is more expensive than others, I attempt to buy organic
fiber, recycle fiber and environment-friendly clothes. 3.20086)  342(0.89) L
Average 2.91(0.60)  3.37(0.65)  5.195%*
12. Segregated' collect‘%on like food, recycled product and clothes, is essential 412088)  438(0.68) 1.988
for protecting environment.
13. Although There are some inconvenience, I will try not to use one-time
3.16(1.02)  3.68(0.85)  3.657***
general awareness product for environment preservation. (1.02) (0.85)
th tecti .
O(I:f elelv?rl:nfnceli)tn 4. T(? decrease t.he., env‘lronment problem caused by waste of resource, I 332(088)  3.57(0.89) 1.868
will use electricity, piped water and wastepaper frugally.
15. T try not to waste any product by purchasing as much as I need. 3.51(0.91)  3.70(0.82) 1.284
Average 3.53(0.62)  3.83(0.58)  3.091%**
awareness on the protection of environment 3290.46)  3.820.45)  7.469%

(the question with * is the quesiton that is graded backward)

*p<.05, **p<.01, ***p<.001



168 BH=IpTI RS X| Vol, 24, No, 3

0.30%9] B
Aolg war.

<Table 15>9} o] Aelpeiio] A 5l o aef o2
RREN vk Aot glolon, sedn Fof e
Aol Aezlol felelA] A et of ¢c:;° smzol
Ao Fif= sug.__4 Haur 61-%1*424),]— ok o] ¢

KX
o= =
AR B S A A 4, 440 4
o} AR 4:gjo] FaYH Aol ARuTh

B qie] Aol olshul Holn EAARAE S5kl
o1y 302 BHOR 3 A RAZZIUEPSP)S BAS

o

e}

2=

of

23 Sshe Lol B A t
A A SN, SRA, BASEE) Holke] sy
A AR BelA AAok e Fel=
ellal He5S ol A2 deiskn BEehuA AAlo) 47
EESA e, B, A
R 4 ol WA BAe WL HFHow 4
o olsh clabilo] Wbyl Hish A 41 o] %
b Qe RIS A vehda, Sole] #3
APty AT} E4d IR A9 Aol EAlE)
A3 Aalzte] A 4] Fol 7 Uehgtek e, 4

o miE Aue @z} e Zﬂ%}i SERLEE

1=l PR IS |

SA AmE

x2

Lﬂiﬁmi

O:

B AAsigon, oEom A BARA ol Lol
A A Bl diet <14 AlEA sttt ol Aol
ToHe WES B AN 4 USS HelFe ety

e

%)

ol

Table 15. Analysis on the Difference of Groups of Confidence, Consideration, Cooperation, Awareness on the Protection of Environment

Pre-test Post-test Post-Pre
classification t
M(SD) M(SD) M(SD)
male 40 3.39(0.53) 3.66(0.55) 0.27(0.55)
-2.165*% -2.143* 132
female 35 3.66(0.52) 3.91(0.46) 0.25(0.56)
confidence
Advanced 38 3.67(0.48) 3.92(0.53) 0.25(0.51)
2.687** 2.615% -.554
low-intermediate 37 3.35(0.55) 3.62(0.47) 0.27(0.59)
male 40 3.71(0.57) 3.86(0.56) 0.15(0.70)
-1.097 -1.812 -.561
female 35 3.84(0.45) 4.08(0.44) 0.23(0.56)
consideration
Advanced 38 3.77(0.44) 3.96(0.49) 0.18(0.51)
-.099 102 -.003
low-intermediate 37 3.78(0.59) 3.97(0.55) 0.18(0.75)
male 40 3.43(0.45) 3.65(0.61) 0.22(0.58)
-2.760** -3.374%* -.671
female 35 3.74(0.51) 4.05(0.47) 0.31(0.67)
cooperation
Advanced 38 3.65(0.37) 3.96(0.40) 0.31(0.49)
1.295 2.001* .689
low-intermediate 37 3.50(0.60) 3.71(0.65) 0.21(0.74)
male 40 3.23(0.42) 3.65(0.61) 0.42(0.61)
h -1.442 -2.959%* -1.142
awareness on the female 35 3.38(0.51) 4.05(0.37) 0.67(0.62)
protection of
. Advanced 38 3.30(0.27) 3.96(0.40) 0.66(0.42)
environment 058 2.200* 1377
low-intermediate 37 3.29(0.55) 3.71(0.65) 0.42(0.76)

*p<.05, **p<.01
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