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KEYWORDS: STEM EDUCATION/ BIOPLASTICS/ INTEGRATED SCIENCE PROCESS
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NITTAYA PHUPHABANG: THE USE OF A STEM ACTIVITY ON BIOPLASTICS
FROM CASSAVA TO DEVELOP INTEGRATED SCIENCE PROCESS SKILLS FOR
MATHAYOMSUKSA 2 STUDENTS. ADVISORY COMMITTEE: SUPRANEE
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The purposes of this research were to study factors affecting physical properties of
cassava film, to design a STEM activity on bioplastics from cassava starch in order to develop
integrated science process skills for Mathayomsuksa 2 students, and to develop integrated science
process skills of students by STEM activity on bioplastics from cassava starch. 52 Students of
eighth grade from Chonkanyanukoon School were selected as a sample by purposive sampling
technique. Experimental showed that ultimate tensile strength and Young’s modulus of the
bioplastics increased, while percent elongation decreased with increasing hydrochloric acid
content ultimate tensile strength and Young’s modulus of the bioplastics decreased, while percent
elongation increased when glycerol content was increased. It was also found that coated bioplastic
films showed lower percentage of swelling than that of the un-coated film. Based-on the
evaluation by the experts, the designed activity was in good accordance with education
approaches and it could help to promote integrated scientific process skills for students through
the activity. Moreover, students who participated in STEM activity on the topic of bioplastics
from cassava starch, showed the enhanced integrated science process skills in 2" activity

compared with the 1" activity.
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A = | ad Aa %’ o Y v o v
A13197 23 WANMTNATOULIIANVBUHUN NN HCL 0% vosuvunilaiud e vias

.. T 11 o VT3 V0 VR
P L szezmatady  wledidudmstand . AUDYAAUDIGY
Funadoun 159RGIgA i
(mm) (%) 5 (N/mm))
(N/mm")
1 1.253 4.177 16.490 632.537
2 0.684 2.280 11.044 632.537
3 1.113 3.710 14.333 628.641
4 0.637 2.123 3.567 628.641
5 1.284 4.280 3.571 628.641
1naY 0.994 3314 9.801 630.199
S.D. 0.312 1.040 6.010 2.134

~ = I d Aa %’ o Y o o (4
A15197 24 WANMTNATOULIIANVBUHUNANNT HCL 25% v munuilaiudevias

. L mAWAWMY
p L szezmatasy  uledidudmitand . AUDYIAUDIGY
Funadoun TR ot i
(mm) (%) 5 (N/mm))
(N/mm))
1 0.870 2.900 15.267 680.132
2 1.562 5.207 22.087 639.888
3 0.752 2.507 11.494 630.068
4 1.060 3.533 14.840 635.376
5 0.484 1.613 5.182 635.736
naY 0.946 3.152 13.77 644.168
S.D. 0.403 1.343 6.154 20.403




94

A = | ad Aa %’ o Y LY v
A1397 25 WaNMTNATOULIIANVBUHUN NN HCL 50% v munuilaiudevias

. v L mAWAWMY
p L szezmstady  wledidudmitand . AUDYAAUDIGY
Funadoun 159RgIgA i
(mm) (%) 5 (N/mm))
(N/mm))
1 0.869 2.892 21.050 995.581
2 1.327 4.423 30.839 926.217
3 1.261 4.203 28.870 1093.230
4 0.539 1.797 7.124 1093.230
5 0.621 2.070 11.575 1093.230
1naY 0.923 3.077 19.892 1040.298
S.D. 0.360 1.200 10.416 76.517

~ = VA Aa A ?:' Y] Y| Y] ) o
A15197 26 WHANMSNATOULIIANVBUHUNANNTNDYI0A 0% o munuiaiuddeviag

. v L mAWAWMY
p L szezmatasy  wlesidudmitand . AUDYIAUDIGY
Funadoun 159Rgaga i
(mm) (%) 5 (N/mm))
(N/mm))
1 1.253 4.177 16.490 632.537
2 0.684 2.280 11.044 632.537
3 1.113 3.710 14.333 628.641
4 0.637 2.123 3.567 628.641
5 1.284 4.280 3.571 628.641
naY 0.994 3314 9.801 630.199

S.D. 0.312 1.040 6.010 2.134
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A =2 A Aa A ¥ @
A1597 27 WANMSNATOULIIANUBUHUNaNNINDsI0a 31.5% YDIUIHUD

uilaiudnlenas
.. v e L mAWAWMY
» L szezmstean  ledidudmsdada . ADYATVDIGT
FuNATOUN RN i
(mm) (%) 5 (N/mm))
(N/mm)
1 44.065 146.883 0.803 0.507
2 36.656 122.187 0.516 0.402
3 38.398 127.993 0.807 1.140
4 34.592 115.307 1.108 3.963
5 26.344 87.813 0.569 1.046
nag 36.011 120.037 0.761 1.412
S.D. 6.451 21.502 0.235 1.462

~ = VA Aa A ?:' o Y| Y] ) o
A15197 28 WANSNATOULIIANVBUHUNaNNTNDIYI0a 63% e munuilaiuddeviag

.. v L mAWAWMY
p L szezmistady  uledidudmstand - AUDYTAUDIGY
Funadoun 159RgagR i
(mm) (%) 5 (N/mm))
(N/mm))
1 90.450 301.500 0.615 0.164
2 82.808 276.027 0.392 0.140
3 82.757 275.857 0.464 0.128
4 79.035 263.450 0.322 0.085
5 79.133 263.777 0.477 0.136
1naY 82.837 276.122 0.454 0.131

S.D. 4.796 15.469 0.109 0.029
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. v L MmAWAWMY
p L szezmatady  ulesidudmstand . AUDYAAUDIGY
Funadoun TR ot i
(mm) (%) 5 (N/mm))
(N/mm")
1 90.450 301.500 0.615 0.164
2 82.808 276.027 0.392 0.140
3 82.757 275.857 0.464 0.128
4 79.035 263.450 0.322 0.085
5 79.133 263.777 0.477 0.136
1naY 82.837 276.122 0.454 0.131
S.D. 4.796 15.469 0.109 0.029
A =2 Al A A Y dydg! a
M13197 30 HAMINAFOULTINIVDIHLTEU AT URIBUHINT 1Y
. v e L mAWAWMY
p L szezmatady  wlesidudmstand - AUDYIAUDIGY
Funadoun 159RgagA i
(mm) (%) 5 (N/mm))
(N/mm))
1 37.676 125.587 0.679 2.807
2 33.889 112.963 0.633 0.1357
3 34.778 115.927 0.506 1.902
4 34.367 114.557 0.659 4.889
5 33.878 112.927 0.574 3.799
naY 34918 116.392 0.610 2.707
S.D. 1.587 5.289 0.070 1.818




A = Ao A A Y an
A1519% 31 WamMsNAgaULTIANvOILHUHaNInaRUAITA 1A
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. T 11 o VT3 V0 VR
P L szezmatasy  uledidudmstadd . AUDYAAUDIGY
Funadoun 159RGIgA i
(mm) (%) 5 (N/mm))
(N/mm")
1 69.067 230.223 0.438 0.204
2 86.936 289.787 0.640 0.196
3 69.899 232.997 0.468 0.228
4 67.921 226.403 0.470 0.234
5 70.201 234.003 0.591 0.244
1naY 72.805 242.683 0.521 0.221
S.D. 7.949 26.496 0.089 0.020
A = A A A Y aa
M3197 32 HaMINadeULIINIvEMHLTENNIATOUR 80 A3 An
. v L mAWAWMY
p L szezmatasy  uledidudnmstand . AUDYIAUDIGY
Funadoun 159RGIgR i
(mm) (%) 5 (N/mm))
(N/mm")
1 68.667 228.890 0.149 0.169
2 81.802 272.673 0.196 0.147
3 87.325 291.083 0.233 0.392
4 87.276 290.920 0.236 0.296
5 72.563 241.877 0.141 0.285
naY 79.527 265.089 0.191 0.258
S.D. 8.551 28.503 0.045 0.100
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{ 3 1o d { o ¥ @
A1519% 33 Naﬂ"l'i‘l/lﬂﬁ"é)‘]Jﬂﬁ‘U’HJuﬁlﬂﬂlmuﬂﬁuﬁmﬁﬂﬂﬁ’)ﬂﬁﬁﬂuuTﬂﬂﬁ@UIﬂﬂﬂﬁ’m

[ B4
ANNYVDINUT AN
s g - “ - ANNEMVOWAUISU(mm)  AnwenmRLAIY MU
FUN  FUAFITIAAOUA : ”
nOU UGN (mm.) (%)
1 30.0 58.0 28.0 93.9
2 A 30.0 56.0 26.0 86.7
Tananu

3 30.0 55.0 25.0 83.3
nae 30.0 56.33 26.3 87.97

4 30.0 30.0 0.0 0.0

5 o 30.0 30.0 0.0 0.0

Fa AU

6 30.0 30.0 0.0 0.0
nae 30.0 30.0 0.0 0.0

7 30.0 50.0 20.0 66.7

8 . 30.0 49.0 19.0 63.3

SEGEGR

9 30.0 51.0 21.0 70.0
0y 30.0 50.0 20.0 66.7

10 30.0 58.0 28.0 93.3

11 vy . 30.0 51.0 21.0 70.0

DN RERFTET!
12 30.0 56.0 26.0 86.7

nae 30.0 55.0 25.0 83.3
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