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This research aimed to develop chemistry learning activities based on socio-scientific
issues to solve problems in daily life, and to promote critical thinking and problem-solving skills
among high school students. The pre-experimental research studies aim to develop learning
activities before and after learning about socio-scientific issues and a comparative study of critical
thinking and problem-solving skills for 30 Grade 12 students in the Science-Mathematics program at
a medium-sized high school in the Secondary Educational Service Area Office, Bangkok One. They
were selected using the purposive sampling method. The research instruments used in this study
consisted of chemistry learning activities based on socio-scientific issues and critical thinking and a
problem-solving skills assessment form. The scores of difficulty value (p) and discrimination value (r)
were 0.41-0.64 and 0.29-0.61, respectively. The reliability value (r,) was 0.74. The statistics used for
data analysis included percentage, mean, standard deviation and a t-test for One Sample. The
results revealed the following: (1) 86.67% of the students had a good level of critical thinking and
their problem-solving skills were higher than the 70% criteria; (2) the students who studied by using
chemistry learning activities achieved posttest average scores in critical thinking and problem-

solving skills were higher than the pretest at a statistically significant level of .05.
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13. szaizinanlunnsFauaNgAnAnssuN9 BeWAR AL 4.00 0.00 11N

v aHa A
ﬂW?LLﬂﬂmVWIM%Q ZENT2IMENIN Y FNMAAEN
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UsziAunnssvidiu Anade S.D. rn
NZENIaBASEY

14. RanssunsBeuiadLTuRe Nz A 4.33 0.58 1N
15. AYINGNFBIUBINTEN 4.33 0.58 3N
16. M9 1ERAU 1RGN EILATAINIANNZ AN 5.00 0.00 mn‘ﬁlzgm
17. N99IHUNATRITANANIINNBEUSIANILINAS 4.00 1.00 NN
whloymludinpsauaquasiisaenislssdiy
18. NM9UseIlUNATRTANANIINNNBEUIIANALNNS 3.67 0.58 1N
whtleyyn luadmadaaaduld I unisin i fuslsess
19. M99z HUNATBITATANITNNBEUSIANILINAS 4.00 1.00 1N
whtTym luddadaumunzanlunisnmasaunisLeg
P sratAresgAnanIsy
20. glunvesgananssuNsEaugARAuNsufitTym 4.67 0.58 mn‘ﬁlzﬁqm
AR AN AN T AN
NINFIN 4.37 0.47 NN
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NITUIUNIIBEUEANLITIAUANENANARTILAIAN LAzAANITNNNIERUIANGANANTTH

dszinunisisziiiv Chiabal 90 ALRAE
1 2 3

AuqnlszasAraInanssy
1. 42AARLANLNIATFIUNNTTLUTAN
NaANgm3 4 4 5 13 4.33
2. AaAARDINLNANIIEEUS 4 3 5 12 4.00
3. #BARRDINLIANIZNN9 e 4 5 4 13 4.33
4. dOAARRINLAANITNNIEES 4 5 5 14 4.67
5. aanaReeiLiiam 4 4 5 13 4.33
Fuiiiam
6. L?Iﬂmﬁmmqﬂﬁmmuﬁqu 4 4 5 13 4.33
7. ilemninuseitesiudiudns 4 4 5 13 4.33
8. iflamnilnammnzaniunaiiiomn 4 4 4 12 4.00
9. L‘ﬂlﬂ‘lﬂ’]ﬁﬂﬂ’m@ﬂﬂﬂﬁﬂdﬁﬂﬂﬁﬂ?:ﬁﬂﬂﬂrﬂ’]?
(Beng 4 4 5 13 4.33
10. {levnRaaunszdumsnzaniufansss 3 4 4 11 3.67
1. ilemnilrnamsnzaniusydues
AR 4 4 5 13 4.33
12, Lf':ﬂmﬁmwumu%m:ﬁulﬁlﬁmm?
(ens 4 4 5 13 4.33
ATUNITLENIHN
13, WnnunideaslFidnlads 4 4 5 13 4.33
14. pougniiasunisldnim 4 4 5 13 4.33
15, PEMNNzANTUsE AU T 4 4 5 13 4.33
16. anwnsndudin g Geulinmiigniies 4 5 4 13 4.33
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sziaunsszidiu Chiaall 398 ALRAE
1 2 3

prufanssufidaaiunszuaumMsInenmans
17. aanpdesfiuqalszasdnisiGe 4 4 5 13 4.33
18. A1ALNANITHUNIZ AN 4 4 5 13 4.33
19. aeankesinzaniLITam 4 4 4 12 4.00
20. AANITNRAMNANNZANTLIA 4 4 4 12 4.00
21, AuenndENNzANTLEEEw 4 4 5 13 4.33
22. HANWNITANLIZALTR9E e 4 4 5 13 4.33
23. gunsalililuAanssuiiaaumunzan 4 4 5 13 4.33
ATDNNNENANSTH
24. #RAAFBIUNIZANTUAALTTRIANIT
B 4 4 5 13 4.33
25. qpApdesNzANTL e 4 4 4 12 4.00
26. ANNENNIENNE AN U FEY 4 4 4 12 4.00
27. fnmndeAvssngld Talinnay 4 4 5 13 4.33
28. AUt A INIMNNZ AN 4 5 5 14 4.67
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NITUIUNIIBEUEANLITIAUANENANARTILAIAN LAzAANITNNNIERUIANGANANTTH

3 _ g TTALAIN
S EEAT AT A PR A ARG ANLDAE S.D.
WNIZAN

1. AuantlszadAredananssu 4.33 0.66 Fala!
2. Budlann 4.19 0.49 k!
3. A11N17 N1 4.33 0.58 Fala!
4. FUNANIINNANATNNIZLIUNNT
) . 4.24 0.41 N
MNANERT
5. ADINANERANTIN 4.27 0.35 Fald

NINIIH 4.27 0.50 Faha!




132

A1 22 LL@@Q?}I’]L@?}H ﬁWﬂQ’]NLﬁﬂQLUMQJWM?ﬁ’]u LAZIZALANNLNIZAN ANNADAARE

FLNINHANNIFUUTANNNANGRT NTELIUNNTIEEUEAN sz RUANENAansiUAIAN uay

Aan3suN9EEUIAINTANANITN
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Uszaunsuseiaiu ALY S.D.
WManzay
1. apARfeSiLNIATTIUNNTEHUENNANg AT 4.33 0.58 11N
2. #0ARROINUNANTIBELS 4.00 1.00 aly
3. denAfediuanTTNI9EELg 4.33 0.58 )
4. AAAARANTLAANIINNNIBELS 4.67 0.58 anniign
5. danpdeaiiiiiem 4.33 0.58 11N
6. Lﬂf@mﬁm’mqﬂﬁ@mmﬁqu 4.33 0.58 s
7. iemnilanase deeiudiudngi 4.33 0.58 11N
8. iflevnilpauimnzanfunaiiivua 4.00 0.00 NN
9. iilamilannusenadesiunsrasinisde 4.33 0.58 11N
10. flevnRaaunszdummnzaniufansw 3.67 0.58 NN
1. ilemnilanamsnzaniussdure sty 4.33 0.58 11N
12, ilemnilannaniaulansziulinfanieide 4.33 0.58 paly
13. W ideaslFidnlade 4.33 0.58 11N
14. Avngnsiaslunisldnim 4.33 0.58 11N
15, NH AN ANTUTEALEFE 4.33 0.58 NN
16. anunsnduain i Beuliniignies 4.33 0.58 11N
17. danndesnuqailszasAnisBeus 4.33 0.58 11N
18. AIALNANIINUNITAN 4.33 0.58 11N
19. denAReaINZAN Lo 4.00 0.00 NN
20. AANsIuEANINNZANTLIIAN 4.00 0.00 11N
21, ANNENNEINNZ AN U T 4.33 0.58 NN
22. APNIMNNZANTLISTALIIB9E a1 4.33 0.58 NN
23. qﬂﬂmﬁﬁhﬁ@mmﬁmmmmmu 4.33 0.58 aly
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. - o FTAUAIY
Useaunisuseiiy ALRAY S.D.

WNNZEN
24. aaARRNNzANTLAATTAIAN 9IS 4.33 0.58 11N
25. AAAARAUNNITANALIHAMN 4.00 0.00 1N
26. ARNENTNEINNZANTLIE B 4.00 0.00 1N
27. AoNgam e lE Tunanow 4.33 0.58 Gl
28. AMUILIDAID NN ZAN 4.67 0.58 N

NINTIN 4.27 0.50 N
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=9}

. s E\aenTiny ng
ANTUNITEUN AN TIH 10C -
1 2 3 NWANTTUN
ymnanamndu 1 +1 +1 +1 3 1.00 1515
Tan 2 +1 +1 +1 3 1.00 1415
3 +1 +1 +1 3 1.00 1414
4 +1 0 +1 2 0.67 1515
5 +1 0 +1 2 0.67 1414
6 +1 +1 +1 3 1.00 1515
7 = +1 +1 3 1.00 1414
oy laaszunn 1 +1 +1 +1 3 1.00 i
2 +1 +1 +1 3 1.00 1515
3 +1 +1 +1 3 1.00 15145
4 +1 +1 +1 3 1.00 1414
5 0 0 +1 1 0.33 ETHEN
6 +1 ] +1 3 1.00 1414
7 +1 +1 +1 3 1.00 1514
nsufitToymnsine 1 +1 +1 +1 3 1.00 1515
B9AAININI 2 +1 0 +1 2 0.67 1515
RERGRGEE 3 +1 0 +1 2 0.67 1414
4 0 +1 +1 2 0.67 1515
5 +1 +1 +1 3 1.00 1415
6 0 0 +1 1 0.33 TS
7 +1 +1 +1 3 1.00 1415
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A3 24 WAANEANITALATIZTANAINENNGNE (p) AMBIUIAINLLN () WAZANAYNN TR

(r,) B0uusziliwineensAneteiliiatsainy ndias N aufily

Fusinee YoRi  ArAdwEINdne (p) ANBIUNARLUN (1) NNINANTEUN

(1) nslifvpuanenel 1 0.580 0.307 515
ae@nsnn

(2) nM3lfmuAnatne 2 0.560 0.400 1414
SITEEATN 3 0.533 0.289 ki
(3) MasnduLazindula 4 0.644 0.489 H15
5 0.611 0.400 115
6 0.493 0.613 H15

(4) naufitTeymn 7 0.406 0.544 15
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P94 25 ULAAIKAAZ LN EEN1IARRtnsldan sy suaznsufitTyinneuBausastgn

a a A = o ¥ aHa @ a o o
ﬂf-miammauwugmuﬂumiLmﬂﬁyuﬂummmuﬂ?mmwmmzﬁmﬂumm

i AZLLUN AU ATLLLLRAY P ALTINEEN1TAABENINIANTUEY LA
(28 PELL) (4 i) nsufitloywimnuinet
1 17.67 2.52 92AUA
2 24.00 3.43 s2AUA
3 21.00 3.00 AR
4 18.33 2.62 AL
5 15.00 2.14 seAuunang
6 13.33 1.90 seAUunang
7 14.67 2.10 7L UNANY
8 19.67 2.81 S2ALR
9 10.33 1.48 seaLliuea
10 16.67 2.38 seAuLunang
11 15.33 2.19 seauNaNg
12 17.00 2.43 seAUNANg
13 12.67 1.81 seAUunang
14 19.33 2.76 AU
15 21.33 3.05 AL
16 16.33 2.33 seAuunang
17 20.33 2.90 SEALR
18 17.67 2.52 AL
19 17.00 2.43 7eALUNANY
20 17.67 2.52 =AU
21 15.33 2.19 seAuunang
22 22.67 3.24 AL
23 15.67 2.24 7eAUNANY
24 17.00 2.43 seAuunang
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e AZLULNaUE Y AR seAURNEZN1TARRLNITRaN T LA
(28 AZLLUL) (4 AZLLLY) miLLﬁﬂfymmummsvT
25 21.00 3.00 S2AUR
26 17.00 2.43 7eAUNANY
27 20.67 2.95 S2AUR
28 20.33 2.90 S2AUR
29 21.33 3.05 AU

ap
€e
R
=
po))

30 21.33 3.05
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A9 26 LasdNanITlszfiuinen1sAnadnaltan s naznsuhtlymuaFausias

a = 2 o % aAa @ a o o
°1;mﬂ@m?ummﬂugmuﬂum‘a‘l,mﬁcymlummmuﬂ?mmmm ANARINLAIAN

i AZUUUVRITEIU LU SALTINEENTARBENINAANTUTY LA
(28 ATLUL) (4 AZLL) nsufitloywmnuinouest

1 18.67 2.67 AR

2 27.00 3.86 SEALANN

3 23.67 3.38 2R

4 18.67 2.67 SZALIA

5 12.00 1.71 7rAULUNANS
6 19.67 2.81 SLALIRA

7 14.67 2.10 seAULUNaNg
8 24.33 3.48 SLALIA

9 13.67 1.95 seAULNUNANY
10 21.00 3.00 S2AUR

11 21.00 3.00 SZALIA

12 26.00 3.71 SEAUANN
13 18.00 2.57 SALIA

14 22.67 3.24 AL

15 22.00 3.14 SZALIA

16 20.00 2.86 SLALIRA

17 16.67 2.38 7eAULNUNANS
18 19.33 2.76 AL

19 20.00 2.86 SZALIA

20 20.67 2.95 SALIRA

21 20.00 2.86 SLALIA

22 25.33 3.62 SEAUANN
23 22.67 3.24 AR

24 21.33 3.05 SALIRA
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A9 26 (FB)

e AZLULNaUE Y AR seAURNEZN1TARRLNITRaN T LA
(28 AZLLUL) (4 AZLLLY) miLLﬁﬂfymmummsvT
25 23.33 3.33 S2AUR
26 21.67 3.10 AU
27 23.33 3.33 S2AUR
28 21.33 3.05 S2AUR
29 23.00 3.29 AU
30 23.33 3.33 AU
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AN9749 27 WAPNHARNIIRIAZLUWINBENNIARatNaNRa T 1Az NN s Ty vnnaunauy

FUULAZ AT
i AZLUUNRUEW AZLUUNAI(TEIN NAFINURIAT UL
(28 AZLLUL) (28 AZLLUL) (MRS ERIU-NIauEaw)
1 17.67 18.67 1.00
2 24.00 27.00 3.00
3 21.00 23.67 2.67
4 18.33 18.67 0.34
5 15.00 12.00 -3.00
6 13.33 19.67 6.34
7 14.67 14.67 0.00
8 19.67 24.33 4.66
9 10.33 13.67 3.34
10 16.67 21.00 4.33
11 15.33 21.00 5.67
12 17.00 26.00 9.00
13 12.67 18.00 5.33
14 19.33 22.67 3.34
15 21.33 22.00 0.67
16 16.33 20.00 3.67
17 20.33 16.67 -3.66
18 17.67 19.33 1.66
19 17.00 20.00 3.00
20 17.67 20.67 3.00
21 15.33 20.00 4.67
22 22.67 25.33 2.66
23 15.67 22.67 7.00

24 17.00 21.33 4.33
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AN 27 (iB)

e AZLULNAUE Y AZLULNAITEY NARNSURIAZ LI
(28 ATLLL) (28 AZLUL) (MAEFeU-NauE)
25 21.00 23.33 4.67
26 17.00 21.67 2.66
27 20.67 23.33 1.00
28 20.33 21.33 1.67
29 21.33 23.00 2.00
30 21.33 23.33 4.67

YD =87.33
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Thermoplastic Polymer

Thermosetting Polymer
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® PS (Polystyrene)
® PVC (Polyvinylchlorine)
® Nylon 6,6
® PET (Polyethylene terephthalate)
® PE (Polyethylene)
® PTFE (Polytetrafluoroethylene)
® PP (Polypropylene)

® PC (Polycarbonate)

AI9E91YU
® Melamine
® Polyester
® Silicone

® Bakelite

146



11U 1|16

Langd1sus
QQ Aanufindn

s pdnunIsuAdg i ludis
1.

TABUNINLS

TiinSeuAnuenveznatainainussanueise WilsshmnameimiuldadudinuenUssinnves
nwanarnuian1s 4 lignaes

ussR4inel dauusznau fefinusnUssianvasnaiadn
1) wiawaladn
\ I 2) d1mseunn
y . 2
g 2 = il 3) viaanage

L

PETE

4) PIKAERN
5) Havam

6) Tanwanamn

7) ANaER N

8) H12m

9) Tanaiamn

10) Wduledamsievt

n
Ep

OTHER

147



” a aa y a
w14 wnenszneunaGeu - ietiiumaniUgnilutin

msaamsld (reduce)

, . 3 a ' ' a vao d ] ] o
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» 2 N f v A edy wy qw . -
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1) Polymers, Giant Molecules with Properties: An Entertaining Activity
Introducing Polymers to Young Students
Nejla B. Erdal*'® Minna Hakkarainen,'® and Anders G. Blomqyist
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@ Supporing Information

ABSTRACT: In this activity, polymer materiss are introduced to 13-16
3) year old students, The activity s aimed at students with no or litde
An

\gaging lecture covering the basics of polymer
ble development in the plastics field is presented. 4
Iiportant poymes such as plyehyiene (PE) calulose, and poyacide -
(PLA) are presented, and exam f their everyday use are shown. Quiz Pl
questions are employed in the introductory lecture to engage the studeats, to a
tart discumions, and to evluate the earaing progeest. The students are then
ogaged in two entertaining activites involving a natural polymer alginate .
snd superabsorbent polymers. Alginate spaghett i produced using different =~ %
sl solations enabliog the stodeats 80 crese and destroy moterials jst by
Playing around with the chemistry, which helps them undersand the -
Polymerkc matartal. The sacond actviy hias am oppliéation-based approach
where the ability of superabsorbent polymers in diapers to retain water is nvestigated. The overall quiz results and discussions.
ater the actites show an improved understanding of polymers and their applications and properties, making this activity
useful for teaching potymers to youn students
KEYWORD! e Chemisty, Material Scenc, High School/Itrductory Chemisry, Applcations of Chemistry,
a) Public Understanding) Outesch, Green Chemtry, Problom Soing/Decison Maling, Hards-On Leaming/Maripulatives
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