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Entitled Cotton Yarn Dyeing with Natural Dyes Using Different

Mordants
The Author : Yuttana Chaijaroen
Program : Science Teaching
Department : Chemistry
Thesis Advisors : Assistant Professor Dr.Anodar Ratchawet Chairman
. Lecturer Dr.Warangkhana Khaodee Member

ABSTRACT

This research aimed to 1) study and compare optimum conditions for cotton yarn dyeing
from heartwood of Ceasalpinia sappan Linn. and rhizome of Curcuma Longa Linn., 2) examine the
process of learning based on STEM Education framework with the engineering design process,
the title “Cotton yarn dyeing with natural dyes”, 3) assess of the students’ learning achievement during
learning on STEM Education, and 4) assess of the students” learning achievement after learning with
STEM Education. The research try — out group was 32 students, who were in a lower secondary
school, in the 1" semester, 2017 academic year, at Ban Nai Soi School, in Muang Mae Hong Son,
Mae Hong Son province. The instruments were 1) Learning activity management plans based on
STEM education framework, 2) Learning efficiency test which in the IV topic (about technology),
and 3) the student’s satisfaction questionnaires. The try — out results found that the examination paper
had been accepted with the basis on the standard preset. The Kuder — Richardson Reliability for an
examination of full paper was 0.845. After trying — out the learning activity management plans, it was
found that the students had developed 3 shades of color from rhizome of Curcuma Longa Linn. and
2 shades of color of heartwood of Ceasalpinia sappan Linn. Then, cotton yarn and fabric were tested
for the color fastness to washing and color fastness to crocking. After that, the instrument was
implemented with 31 students in the 2" Semester, academic year 2017 at Chumchon Banbuakkroknoi

School, Mueang District, Chiang Mai Province. The findings revealed that the guideline for student



to learn based on STEM Education enable them to derived six steps of engineering design process as
follows ; 1) problem identification, 2) data collection about STEM literacy, 3) solution method design,
4) planning and problem solving 5) testing, evaluation, and improvement of the solution methods,
and 6) present a the solution methods. The evaluation of learning outcomes during the instructional
management revealed that the students had developed the quality in problem solving methods and the
presentation. Each group of student had developed on both sides and had improved their scores of
creativity and problem solving ability, with the average of 2.5 and 2.31, respectively, which were at
a good level. Then the data were collected after the instruction, the learning achievement of students
in the post — test was higher than in the pretest with the statistical significance level of .01 and the
evaluation of the satisfaction was at a good level. The average value was 4.26 and the standard
deviation was 0.78, which was at a good level. The reflection of the students after learning
management revealed that they had formed all learning skills in the 21" century in accordance with
the national educational goals.

Keywords : STEM Education, The Natural Color in Cotton Yarns Dyeing, Engineering Design

Process and 21" Century Learning Skills
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(7), Protosappannin A (21), Protosappannin B (22), Protosappannin C (23), Protosappannin D (24),

Protosappannin E (25),
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MANHIN 3

MINATDVAUAZANINAINUVDIA

a1. MITAdvea N1z lAgMSHoNA I UNUTY +aNTaN+ HoNriaa

msyan3afi L* a* b* dL* da* db* dE*
81984 52.53 1.25 7.55
duee
1 42.67 10.55 36.69 -0.99 930 | 29.14| 32.14
2 41.40 10.13 35.39 -10.42 905 | 2839 | 31.57
3 40.84 10.01 34.69 -11.68 876 | 27.14| 30.82
4 41.84 10.04 35.69 -10.63 879 | 28.19| 31.38
5 41.09 10.15 33.40 -11.43 890 | 2635| 30.07
minag 41.57 10.18 35.17
SD 0.72 0.22 1.22
%RSD 1.73 2.13 3.48
nadluru
1 46.61 6.57 36.11 -5.92 532 2856 | 29.65
2 46.58 6.47 37.55 -5.95 522 3000 30.62
3 47.28 6.47 37.55 -5.25 522 3000 30.90
4 46.65 6.57 36.41 -5.88 532 2886 | 29.93
5 46.61 6.57 36.11 -5.92 532 2856 | 29.65
Ainae 46.75 6.53 36.75
SD 0.30 0.05 0.74

%RSD 0.64 0.84 2.02
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FO1TE Rev7, Y LU 67, 11

@m Foundation for Industrial Development
Thailand Textile Institute / Textile Testing Center
ne s e Tol (60) 2713 84020, Fax: (8) 2713 4527 womthangetieong | e
TEST REPORT
REPORT NUMBER : R 0101/61
APPLICATIONFORMNo.: -
ISSUE DATE 19/03/18
PAGE 0
[ R 0101-1/61 | CLENT'S REQUIREMENT
COLOR FASTNESS TO WASHING - AATCC TM 61 : 2013 METHOD 1A (40°C, 10 STAINLESS STEEL BALLS, 45 MINUTES)
COLOR CHANGE (RATING) 25 :
COLOR STAINING (RATING)
- ACETATE 45
- COTTON 35
- NYLON 40
- POLYESTER 45
- ACRYLIC 45
- WooL 45
REMARK(S): -WASH LIQUOR (200 mi) : 1983 AATCC STANDARD REFERENCE DETERGENT WOB 0.37%
-RATING 5 - NO COLOR CHANGE / STAINING
4 - SLIGHTLY COLOR CHANGE / STAINING
3 - NOTICEABLE COLOR CHANGE / STAINING
2 - CONSIDERABLE COLOR CHANGE / STAINING
1 . EXCESSIVE COLOR CHANGE / STAINING

COLOR FASTNESS TO CROCKING: AATCC TM 8: 2016
DRY STAINING (RATING) 40 -
WET STAINING (RATING) 30 -

REMARK(S): GRAY SCALE FOR COLOR STAINING WAS USED FOR THE COLOR STAINING EVALUATION,

MNUTAIVRITN1IZT AN TN I YRUT Y +a130N+ HONHAIAZNMINATDUANINAINY

=
Vol
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v a v a k4 k% qv [ d o Y v
J2. ﬂ1‘§3ﬂﬁﬂ1‘§3ﬂﬁmi’)ﬁﬁﬂ1’JziﬂﬂﬂTﬁﬂﬂNﬂ’Jﬂ VNUHBH +ﬂi’)‘1.]!‘1]'€lﬁ"lfﬁ!“l/‘lﬂ+ goaUNNOU

m3Jansai L* a* b* dL* da* db* dE*
814984 52.53 1.25 7.55
duae
1 42.41 7.56 33.45 -10.11 631 | 2590| 2851
2 42.82 6.64 33.6 -9.71 539 | 2605|2832
3 42.52 7.36 33.43 -10.00 6.11| 2588| 2841
4 43.23 7.06 33.96 -9.30 582 2641| 28.60
5 41.65 7.62 32.83 -10.88 637 | 2528 | 2825
minag 42.53 7.25 33.45
SD 0.58 0.40 0.41
%RSD 1.37 5.58 1.22
ol v
1 38.63 5.9 25.39 -13.89 465 | 17.84| 23.09
2 38.53 5.98 2521 -13.99 473 | 1765 | 23.02
3 39.01 5.85 26.58 -13.52 460 | 13.02| 2299
4 38.46 5.99 25.19 14.07 474 | 1764 | 23.05
5 38.24 5.98 24.19 -14.29 478 | 1713 | 22.80
Minag 38.57 5.94 25.31
SD 0.28 0.06 0.85
%RSD 0.73 1.04 3.36
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F-O17E Rev.17, 1 8L 57, 11\
Foundation for Industrial Development
Thailand Textile Institute / Textile Testing Center
Sol Trimit, Rama 4 Road, Phrakanong, Klong-toey, Bangkok 10110, THAILAND.
Tel: (66) 2713 5492-9 Fax: (66) 2712 4527 www.thaitextile.org
TEST REPORT
REPORT NUMBER R 0102761
APPLICATION FORM No
ISSUE DATE 19/03/18
PAGE wn
R 0102-1/61 CLIENT'S REQUIREMENT
COLOR FASTNESS TO WASHING : AATCC TM 61 : 2013 METHOD 1A (40°C, 10 STAINLESS STEEL BALLS, 45 MINUTES)
COLOR CHANGE (RATING) 35 -
COLOR STAINING (RATING) -
- ACETATE 45
- COTTON 3s
- NYLON 40
- POLYESTER 45
- ACRYLIC 45
- WOOL 45
REMARK(S) -WASH LIQUOR (200 ml)  : 1993 AATCC STANDARD REFERENCE DETERGENT WOB 0.37%
- RATING 5 = NO COLOR CHANGE / STAINING
4 B SUIGHTLY COLOR CHANGE / STAINING
3 = NOTICEABLE COLOR CHANGE / STAINING
2 B CONSIDERABLE COLOR CHANGE / STAINING
1 = EXCESSIVE COLOR CHANGE / STAINING
COLOR FASTNESS TO CROCKING: AATCC TM 8: 2016
DRY STAINING (RATING) 40
WET STAINING (RATING) 30 l -
REMARK(S): GRAY SCALE FOR COLOR STAINING WAS USED FOR THE COLOR STAINING EVALUATION

ﬁl 14 Qw [ d o Y Y
NN !!ﬂﬂQ‘lli’)\‘lﬂﬂ13$iﬂﬂﬂ1§ﬂi’)llﬂﬁﬂ VNHYU +ﬂ®ﬂ!ﬂ@§“lﬁ'@!wﬂ+ HUDUNDU

HAEMINATOUANNAINUVDIE
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m3Jansai L* a* b* dL* da* db* dE*
#1984 52.53 1.25 7.55
@uae
1 45.10 -0.75 31.05 -7.43 2.00| 2350 24.73
2 44.08 -0.56 29.73 -8.44 -1.81|  22.17| 23.80
3 44.36 -0.45 30.29 -8.17 170 | 2273 | 2421
4 43.81 -0.33 30.20 -8.71 158 | 2265 | 2432
5 43.92 -0.69 30.37 -8.60 194 | 2282 | 2446
Minag 44.25 -0.56 30.33
SD 0.52 0.17 0.47
%RSD 1.17 -30.88 1.56
nadunui
1 43.36 0.46 26.05 -9.17 079 | 1849 |  20.66
2 42.96 0.56 26.11 -9.61 690 | 18.56 | 2091
3 42.97 0.5 26 -9.56 075 | 1845 |  20.79
4 43.64 0.21 26.21 -8.89 -1.04 | 18.66 |  20.70
5 42.78 0.55 25.53 -9.74 070 | 1777 | 20.28
Minay 43.14 0.46 25.98
SD 0.35 0.14 0.26
%RSD 0.81 31.42 1.01
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2
Foundation for Industrial Development
Thailand Textile Institute / Textile Testing Center
Soi Trimit, Rama 4 Road, Phrakanong, Klong-toey, Bangkok 10110, THAILAND.
By H Tol: (66) 2713 54929 Fax: (66) 2712 4527 www.thaitextile.org
TEST REPORT
REPORT NUMBER R 010361
APPLICATION FORM No. |
ISSUE DATE 19/03/18
PAGE 2
R 0103-1/61 | CUENTS REQUIREMENT
COLOR FASTNESS TO WASHING : AATCC TM 61 : 2013 METHOD 1A (40°C, 10 STAINLESS STEEL BALLS, 45 MINUTES)
COLOR CHANGE (RATING) 30 | -
COLOR STAINING (RATING) -
- ACETATE 45
- COTTON 40
- NYLON 45
- POLYESTER 45
- ACRYLIC 45
- WOOL 45
REMARK(S) ~WASH LIQUOR (200 mi)  : 1983 AATCC STANDARD REFERENCE DETERGENT WOB 0.37%
- RATING 5 = NO COLOR CHANGE / STAINING
4 = SLIGHTLY COLOR CHANGE / STAINING
3 = NOTICEABLE COLOR CHANGE / STAINING
2 = CONSIDERABLE COLOR CHANGE / STAINING
1 = EXCESSIVE COLOR CHANGE / STAINING
| COLOR FASTNESS TO CROCKING: AATCC T™ 8: 2016 o
| DRY STAINING (RATING) 45
| WET STAINING (RATING) 35
REMARK(S): GRAY SCALE FOR COLOR STAINING WAS USED FOR THE COLOR STAINING EVALUATION,

n: [y d
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v A 1 £ % \J v k2 1
4. ﬂ1‘§3ﬂﬁﬂl®\‘lﬁﬂ1ﬂziﬂﬂfn‘iﬂi’)llﬂ?lﬂ unuehs +ansau + geunou

msSantedi L* a* b* dL* da* db* dE*
#1984 52.53 1.25 7.55
1FuAe
1 45.10 -0.75 31.05 -7.43 2.00| 2350 2473
2 44.08 -0.56 29.73 -8.44 -1.81| 2217 | 23.80
3 44.36 -0.45 30.29 -8.17 170 | 2273 | 2421
4 43.81 -0.33 30.20 -8.71 158 | 2265 | 2432
5 43.92 -0.69 30.37 -8.60 -1.94 | 2282 | 2446
Minad 44.25 -0.56 30.33
SD 0.52 0.17 0.47
%RSD 1.17 -30.88 1.56
naduAu
1 43.36 0.46 26.05 -9.17 079 | 1849 |  20.66
2 42.96 0.56 26.11 -9.61 690 | 18.56 | 2091
3 42.97 0.5 26 -9.56 075 | 1845 |  20.79
4 43.64 0.21 26.21 -8.89 -1.04 | 18.66 |  20.70
5 42.78 0.55 25.53 -9.74 070 | 1777 | 20.28
Minay 43.14 0.46 25.98
SD 0.35 0.14 0.26
%RSD 0.81 31.42 1.01
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THAILAND TEXTILE INSTITUTE
anidudmuigasianssudene

Foundation for Industrial Development

Thailand Textile Institute / Textile Testing Center
Sol Trimit, Rama 4 Road, Phrakanong, Klong-toey, Bangkok 10110, THAILAND.

Tel: (66) 2713 5492-9 Fax: (66) 2712 4527 www.thaitextile.org

TEST REPORT
REPORT NUMBER R0104/61
APPLICATION FORM No. :
ISSUE DATE 19/03/18
PAGE 7
R 0104-1/61 | CUENT'S REQUIREMENT
COLOR FASTNESS TO WASHING : AATCC TM 61 : 2013 METHOD 1A (40°C, 10 STAINLESS STEEL BALLS, 45 MINUTES)
COLOR CHANGE (RATING) 15 |
COLOR STAINING (RATING) L
- ACETATE 45 |
- COTTON 45 !
« NYLON 45 |
POLYESTER 45
« ACRYLIC 45
- WOOL 1 45
REMARK(S): -WASH LIQUOR (200 ml}  : 1883 AATCC STANDARD REFERENCE DETERGENT WOB 0.37%
-RATING 5 = NO COLOR CHANGE / STAINING
4 = SLIGHTLY COLOR CHANGE / STAINING
3 = NOTICEABLE COLOR CHANGE / STAINING
2 B CONSIDERABLE COLOR CHANGE / STAINING
1 = EXCESSIVE COLOR CHANGE / STAINING

COLOR FASTNESS TO CROCKING: AATCC TM 8: 2016

DRY STAINING (RATING)
WET STAINING (RATING)

45
40

REMARK(S): GRAY SCALE FOR COLOR STAINING WAS USED FOR THE COLOR STAINING EVALUATION.

k4 k4 J Y Y \J
MN tansvesanzlnanmsdond e unura +asau + douneu
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m3Jansai L* a* b* dL* da* db* dE*
814984 52.53 1.25 7.55
@uae
1 45.10 -0.75 31.05 -7.43 2.00| 2350 | 24.73
2 35.52 15.31 7.91 -17.00 | 14.06 036 | 22.06
3 35.82 16.04 8.26 1670 | 14.79 071 | 2232
4 37.4 16.58 8.64 -15.13] 15.33 1.09 | 2157
5 36.97 16.06 8.35 15.55 | 14.81 0.80 | 21.49
A 36.09 16.81 8.23
SD 3636 16.16 8.28
%RSD 0.79 0.58 0.26
naduAui
1 44.81 9.26 9.02 -7.72 8.01 147 | 1122
2 44.79 9.78 8.78 -7.74 8.53 123 11.58
3 45.34 9.56 8.93 -7.19 8.31 138 | 11.07
4 44.8 9.61 8.95 -7.72 8.36 140 | 1147
5 45.14 9.03 8.93 -7.38 7.78 137 10.82
Minan 44.98 9.45 8.92
SD 0.25 0.30 0.09
%RSD 0.56 3.17 0.98
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REPORT NUMBER R 010561
APPLICATION FORM No
ISSUE DATE 19003118
PAGE 0
R 0105-1/61 | CUENT'S REQUIREMENT
COLOR FASTNESS TO WASHING : AATCC TM 61 : 2013 METHOD 1A (40°C, 10 STAINLESS STEEL BALLS, 45 MINUTES)
COLOR CHANGE (RATING) 30 .
COLOR STAINING (RATING) <
- ACETATE 45
- COTTON 45
- NYLON 45
- POLYESTER 45
- ACRYLIC 45
- WooL 45
REMARK(S) -WASH LIQUOR (200 mi)  : 1993 AATCC STANDARD REFERENCE DETERGENT WOB 0.37%
-RATING - NO COLOR CHANGE / STAINING
- SUGHTLY COLOR CHANGE / STAINING
= NOTICEABLE COLOR CHANGE / STAINING

5
4
3
2
1

[ COLOR FASTNESS TO CROCKING: AATCC TM 8: 2016 . ]

= CONSIDERABLE COLOR CHANGE / STAINING
= EXCESSIVE COLOR CHANGE / STAINING

DRY STAINING (RATING)
| weT sTAINING RATING)

REMARK(S): GRAY SCALE FOR COLOR STAINING WAS USED FOR THE COLOR STAINING EVALUATION.
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