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ABSTRACT

ARTICLE INFO

Background and Objectives: Critical thinking and problem-solving
abilities are important for learning in the 21 century. Regarding problems in
the classroom, it was found that students lack analytical thinking and are
unable to apply knowledge to solve problems in everyday life. This results in
a lack of critical thinking and problem-solving abilities. The objectives of
this research were to 1) study the learning management of the argument-
driven inquiry model (ADI) for enhancing critical thinking and problem-
solving abilities in polymer topics, and 2) to study the results on critical
thinking and problem-solving ability after implementing the argument-
driven inquiry model.

Methodology: The participants in the action research study were 21
eleventh-grade students in a small representative secondary school in
Phitsanulok province. The research instruments consisted of three lesson
plans using the argument-driven inquiry model in polymer topics, the
reflective learning management form, a worksheet, and the assessment forms
for critical thinking and problem-solving abilities. Data were analyzed using
content analysis, mean, and percentage.

Main Results: The findings indicated that the effective ways to implement
argument-driven inquiry were: 1) choose problem situations in the context of
daily life, 2) avoid providing a definite answer to lead the trial or
investigation, 3) the point of arguments must be explicit and bipartisan to
achieve competent role-play, 4) the interim elements of a tentative argument
should be clarified, and 5) the time should be increased for writing reports
and generating agreement via double-blind peer review and revision. The
critical thinking and problem-solving abilities of students’ level had
progressed after learning through the argument-driven inquiry model as a
whole from 57.13% to 88.08% (low to high). There is a high level of
competence in each component, including reasoning, systematic thinking,
assessment, and decision, and problem-solving.

Discussions: The argument-driven inquiry model (ADI) is used for
enhancing critical thinking and problem-solving abilities. Problem situations
with unclear answers can be used to lead investigation and argument session
in class through role-play. As a result, students are able to create arguments
by showing their claim, evidence, and reasoning. In addition, students can
write reports, double-blind peer reviews, and improve the quality of their own
reports.

Conclusions: The argument-driven inquiry model (ADI) for enhancing
critical thinking and problem-solving abilities is effective in terms of
enhancing reasoning, systematic thinking, assessment and decision, as well
as problem-solving ability.
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Table 1. Details of the argument-driven inquiry lesson plan
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Table 2. Behavior indicates the ability to critical thinking and problem solving
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Figure 1 linvestigation activities on the properties of plastics
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Figure 2 The example of students constructing a temporary argument
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Figure 3 Example of the argument activity in front of the class

Tuh 5 M3TaUNBNUNANITAITIINTIVAOY {90 IR HNIFoTeuT1091UNaN1Td1529
IS 2 = 1 J Y J )

ﬁi?%ﬁﬂﬂlﬂﬂiTﬂuﬂﬂﬂ IﬂfJ"]fLLiNﬂTﬁHJEJH?TEN11!11!LM'@$E’NT’T]J5$ﬂE]‘]J 'lmm i}ﬂﬂigﬁﬂﬂﬂ1§ﬁ153%
A0 a%ﬂTiﬁTi’Ji]ﬁi’Ji]ﬁﬂU wamiﬁﬁ’gi}ma%ﬁammzﬁﬁ"oﬁmmﬁuﬁmﬁqmmmm’m‘lum’i

a 1 =Y a 9 g’/ o [ Aa oA ~ T v A
ﬂﬂ'ﬁ]FJ'N?J'Jﬂ']'iﬂliy’lﬂllmgﬂ'l'ﬁﬂﬂl!ﬂﬂﬂluﬁ'lﬂ\‘] 4 p3n1sznoudos Gluﬂﬂﬂﬁﬂi‘]ﬂﬂﬂ']'iﬂ I WUNUNLTYU
= 9 9 [ [ 4 1 1 Y [ 9 J ]
’LT'lﬁJ'l'iﬂL"llElu'i']ﬁl\‘]']uhlﬂﬁﬂ@m\umEl\‘]hliJﬁiJ‘]J"'iﬂ! Tﬂ&l’muslwmuammﬂmwsﬂwauawaﬂmu"lmm"lu

a3

) v " Y a o dq " Ao v & wgnw y yx
ﬂ'illﬂ')ulla3llilllﬁﬂ\ul'ﬂa\‘]f]']\if)\i"llf)\iﬁﬁﬂg']u 531]7]31%!3ﬁ1n1ﬂﬂ'3’]1/]ﬂ’]1’iuﬂ ﬂﬁuumﬁ‘ﬂﬂvlﬂllﬂ']i

U

b4
a Y o

@ ] J 4 Y @ '
EJﬂGI’J’E)EJNﬂTiL%Eluﬂﬂ\ﬂulmag’E]\‘]ﬂﬂigﬂf]ﬂclﬁ,uﬂl%ﬂul‘f’llﬂ"l]ﬁiiﬂuﬂﬂuﬂﬁ!%ﬂu'ﬂEJ\ﬂlﬁ]'NL!ﬁ&muEﬂ
= 1 o Y v a =] I 1 =
ﬂ1ilﬁllflu‘i1flx‘ﬂulmﬁ$’é)\1ﬂﬂi$ﬂﬂﬂﬁlﬁ‘ﬁﬂlfﬂuiﬂﬂlﬂuﬂiiﬁ]ﬂﬂ‘ﬂuﬂliﬂulﬂu‘ﬂﬂuﬂﬂ’ﬁi$°ﬂ’ﬂ\1ﬂﬁlﬂlﬂu

9 ' Y v v
T13TU ‘i’nmuwmaaﬂuﬂﬁﬁmu31mm;uméﬁuc'fiﬂ%'nmmmmuaﬂmmﬁﬂumuﬁ'aﬂ Tua9as

12



Suranaree J. Soc. Sci. Vol. 17, No. 2, July-December 2023, ¢250691

URIAMsN 2 naz 3 nudninBeudunsalousivauramsdrsransrnaen ldgndeazasud iy

4
auenllseneu

v v
v A

Tuil 6 mInsnaevlamiion fiveliinisouasrsaeusisauvounou Taginsguasig
Y [ [ 1 = % 2’/ a 4 A Y o Y=\
¥ lilenguidednu anduuanuuulsziiivuazinasimsdsadunisasresenuldnuinG oy
A Y A a oA ~ 1T v A Y
noawne lglunsasivaeusisnuveaieuy 1luesd ianmsh 1 wudinFeuamusonsdnln
s o Y 1A e o ' v A ¥
Azuuumnas e la satinGeunisau ldawsoasieldazuuunsauveuienld
A 4 a [ ] o = =1 [ (= =\ 9
iesnnnaainssziiiuda luaseuaguimaeuveninieutaziinGeudivinn lulims@sudz iou
(% Y A v gj 9 v Y (v 4 a Y v o L= d%’
naulvien awiugive lddsumnasinlszdulinseunquinmaovveuinFouninyulasuaas
= v v 9 o 9 9 J Y Y a A Y v A =]
sigazdaaoandodInuvoiInINLazasNToanasTIunulursuFswie IminSeunnauiy
o v 4 d a @ < 1
ANNAIAYUBINITATIVABUITIBNUVDANDY TINNUAUATIVAOVINFT oW UTI8YANATLH IS
Usziiiusienuluesdianisn 2 uag 3 WuIENGouaINIT0AI29UT2NUTBNUHANITAITID
A YR S 9 Y A £ 5 2 9 1Y)
asaeuveuiou laauu anugndewasldnanlsziiunenulanaEnniu deaadony
HaMIazRoUUDIAFHTIWMITUNATNNG1IN
= Y A 4 a dds! 1 [
«AnGeuasnnldnzuiunsnuveuieumunasinslszduaun uatiueau luudaaanis
9 v Y A a = ] ya
agreunaulviiou agalsAuasRdeUnToNeE N INaTA”
Y1 @ 9 o = P v
(AFHTINTUNA, LUVTENBUNANITIANIIFTOUIN 2, 5 AUATWUT 2564)

d' v 9 o Y v A a a A o
YUN 7 ﬂ1§‘lJ§‘1J‘IJ§Q§1ENTM N’Ji]fJGlfVi‘LlﬂLifJ“L!‘Wi]1§m1wﬁﬂﬁﬂ§$mui18\1TLHHﬂL‘W?JLlLLﬁ%’]Ji‘]JﬂE\?

U

Y [ o A a oA ~ 1 v A [ Y
LLﬂll‘lJ§TEJQ1u¢]11Jﬂ1LLU$U"IGU’E)Q!,Wf]u Glujﬂﬁ]ﬁﬂ{]ll@ﬂ"li‘ﬂ 1 W‘U’NuﬂlﬁﬁluﬁnJ13ﬂﬂiﬂﬂ§\‘llla$L!ﬂvl‘ll

v A

s1unnranmsUszdutazduuzihveunould ualiinSouuau bivgasmsdsulzaneau
o ) 1 ¢ v & A o 1 @
oA IR 1eunanisdisaansradeu luauysel asiugiseladindeanassaniu
¥ A A Y [ v ¥ Yo A < o o o
Turuiseunenumslivilyansauvesaues Taamiudlminzeumuanudiayveanisliuilg
Yy 2’4 9 a =) g’; A 9
euvoIauedIiligunngega 3uMing laasinlsziusenudnasuiennugndes Tuaes
a wa { (2 1 Y t4
Uuian1sn 2 uaz 3 nuaninSeulnanuswielumsdsvlgesieauvesauenlinnuanysel
X ~ v y v < 2 Yy o Y
NIy euiiguaintazldnalumslslydldsiaGmnnin aesndosnunamdziouvesng
H3mmsdunaing1271
v A % VI A Y < d’@‘
« nBeumusolsulgaazud lvseaumsasivdeuveaiiou 1401959015103 U
HOZIIBNUNAUNINT

' o [ ! o J
(ngAsImMsdaung, tuuazRounamstansiseuii 3, 12 nuauT 2564)

13



Suranaree J. Soc. Sci. Vol. 17, No. 2, July-December 2023, ¢250691

aoudl 2 HamsdudiuanuawnsnlumsanediiinsuguuazmiaaudtymusainiEou
' Y = Y = ' [ ad Yy 9
nquithvmune Taemssamsiseuiuuudumzsmnunaisnms 1ands
lunmsmvesszauanuamsalumsaaedsiinsauanatazmsaaudaymveainGou
sErIumstamsGous lunaazaesdiamsoinlufanssutazradimsdanisGeuinnuunia
anuamsalumsaneddiinsagnauazmsaaudlym Tasinsannnazuuusiumasiooay

HAANINIAITIN 4 (Table 4)

M9 4. uEAININTINVeITEAUANNEINTD lumIAnedeiinsaanaazmsaaudTym

Table 4. An overview of the level of critical thinking and problem solving ability

MITAMSBEU]  AzuuuINmds  3ewaz sZAUANNEINIAIUMSAA
(Learning (Average total  (Percentage) oehsidvIsaNaazMsnauifam
management) score) (Level of critical thinking and

problem solving ability)

izﬁﬂNﬂﬁfﬁ)ﬂﬂﬁGﬂuj’: (During learning management)

19939 1 (Cyele 1) 4.57 57.13 sEAUT0Y (Low)
19959 2 (Cycle 2) 6.00 75.00 szautuna (Medium)
14959 3 (Cycle 3) 6.52 81.51 52AUNIN (High)

o Y = Y .
HAINITIANITLI8U]T (After learning management)

21.14 88.08 JLAVUN (High)

d‘ 1 1 Y] = 9 1 a oA d%’ 1 1 d’ =
910013199 4 nunlusgninamssamsisouiuaaz99sliianisgavuediedeniios Tagl
{ v o w R o 1 @ Y
AzUNUIINNTBT08aY 57.13 75.00 Hag 81.51 Mua1ay Feiaedluszauies unaie wazuin
awday taznasnnmssamsiouiwuininGeulinnuawisalumsaaedieliinsagauas
a Y d% = d' 9 é [ [] [ 1 [
mMsnaunlyriigaun Taslinzuuusiumassosas 88.08 Fa9n0d IUTEALUINFUNY
[ 1 J a T Aa a
FEAUANNAINITONARZ09AYTZNOVYBINITAADEINTINTUYINUUAZNITAANAT Y11
A A J ' 2 Y Yy 1y = Y a ' < Y
WeNasaesnlszneudesn 4 A1u ldun drunstimana aunisAanesruiluszuy auns
dszidiunazaaduls nazarumsudtywr vinlufvnssusazuuuiaanuamsolunsnaogis

Tnsugranazmiaauddym Taginsainzuuusiumasiosas uanisioazideanin1ng 4

(Figure 4)

14



Suranaree J. Soc. Sci. Vol. 17, No. 2, July-December 2023, ¢250691

a a a 4 a d
anumansalumsaneeaiitosaanamazmnaudifas (509 wedies

(Critical thinking and problem solving ability in polymer topics)

2 100.00
3 88.10 88.10 89.08
> 90.00
% =
g 80.00 71.4376.19 76.19§—
= 77—
% 70.00 y = V =
o 60.00 / = / =
5 O 50.00 / = : / =
£ 5000 / = / —
g / = =
£ 4000 / = / =
g 7= =
= 30.00 / = / =
£ = =
TE  10.00 / = / =
ERT 7= 7=
= 0.00 A 7=
23 L) a | a v a
& Mstrana mifnetaiiuszy msdsziiuuazdagula msuflayn
(Reasoning) (Systematic thinking) (Assessment and decision) (Problem-solving)

asnszneuveImsAneaiinsamnamazmsaauiTam
(Components of critical thinking and problem solving)

woawndfiamsil 4oawsdfiamsie - = swsdfiamsiiz || wdesmssamsioud
(Cycle 1) (Cycle 2) (Cycle 3) (After learning management)

Y Y a [l a a 1 4
.ﬂTWﬁ 4 !Lﬁﬂ\ﬁgﬂﬂﬂ’ﬂﬂﬁuﬂiﬂiuﬂ1ﬁﬂﬂf]EJNﬁ'J%']iﬂ!ﬂJﬂﬂ!Lm%ﬂ']ﬁﬂﬂLlf#ﬂi}l}ﬁ'lﬁlutmagﬂ\iﬂﬂi$ﬂﬂﬂ

Figure 4 The level of ability for critical thinking and problem-solving in each component

MM 4 nunszauanuanse lumsasedeiiinsaanaazmsaaudtamvesinGou

[ 4 1 a oA dg! [] [ d‘ 9 = = d‘
uaazednlsznoulundaziasdPiamsgevuedisaaiios TumumslmgraliazuuusIumay
§ovaz 50.00 71.43 uaz 76.19 F3iaegluszauiios unais uaziunals awdiau dunina

1 3 = A 9 R o [ [ Y
a1l uszuUNAIUUSINRABTBAE 50.00 73.81 LAz 78.57 FadaedluszAvUpey U1unala tag
dunan awdau aumsdsediunazdagulalinguuusiumasiosas 69.05 78.57 uaz 83.33
R o o o Y Y = A 9
Fevmogluszauiunais Mhunan tazunn awday uazmumsunilymiuazuuusInmasiosay

' y 9
59.52 76.19 uag 88.10 ﬁﬂ%ﬂﬂgiui%ﬂﬂﬁﬂﬂ 1unae uazun muaay ﬂﬂuﬂﬁﬂiﬂﬂﬂﬂﬂTﬁﬁﬂu%}

Y
wuIninGeuliszauanuansa lumsanededealidnsugauazmsnaudiyigaiuuaz Inog
[ J glJ 9y = Y a } I Y a
Tuszaunnnesalszney Mamumsimgua aumsaaeduiuszuy aumsssiuuay
aaduls uaznsuddym Taelinzuuusimnaodosas 88.10 86.51 88.10 1Az 89.68 AINHIA

[ a o a @ a v a
doARaoINUNANITAATIZH lURINTsuLazIUDIanuaINIsa lumsAned NI TaIULaENS
9 é % ] o = 1 4 [ dy
untlayn FanaadltedmaeuveninEeulundazenilsenoy Asil
v = v A ¥ Y A v o & !
mumsiimawa inFounaaansiimgraldediaainratonaziyen ToanNnudunusszag
<3 ' I a Aa oA {
mauazraveslsziaunietaym ldedraios 2 dsziau vinlunenssuluaesdfiianmsi 1 uag 2

wuIninGeugnsondaIms iara aiaegluszaudesuazszauiunai mudwuTasudaa

15



Suranaree J. Soc. Sci. Vol. 17, No. 2, July-December 2023, ¢250691

Y A o o 7 1 Y 1 1 9y s o
ﬂWiﬁlﬁlﬁﬂWﬁl!agLGI)'@NIEN?]'JHJ?(N‘Wu‘ﬁﬁ%‘ﬁﬁ%ﬂ‘ﬁiﬂl!agNaulﬂl!@luliJﬂi‘Uﬂ'Ju@niJLﬂﬂ!m‘VlﬂTﬁuﬂ
= ' o o d 1 Y A I 7 [ Y ] o =
GINmumﬂuﬁmmmﬁnwu‘ﬁiwanmmmzwallmwm 1 Usgiaumiiy a9aeeemInauinisou
1%

+

< v v Py v wa <
“....Q\uﬁluﬁ'lﬂ'ﬁﬂcl"]ﬂlﬂuqqi@uiuﬂ’]iﬂiiﬂﬂﬁﬂ!@]ﬂjqﬂ !W'i’lgﬂmﬁﬂﬂﬁell@\ii]‘\uﬂuﬁ'lﬂ'lﬁﬂ
~

=Y

nunmden I8 liiu 80 °C SeamnsaussyioiReriitoangihida 100 °c 187
(S2, TuRnsTuiEed AUTANIIMININUBINDANDS, 29 UATIAN 2564)
TuaesUfianmsii 3 vinlufenssuuazuuusannuaunsalunsanedieiiinsyauazns
AaudTymuinindsuaunsouaaims Imaradssaedlussdulunatumazszaumnn mudidy
TasuaasnsIfingnalfedranannarenasamsaionToannuduiusseniaunguazna

[ ] [

< A Y 9 < = 1
ﬂlf)ﬁﬂimﬂuﬁ’iﬂﬂﬂmﬂﬂﬂﬂwuEJEJ 2 52101 AIRIBE1NAMIABUVBINNIT U 13U

Q' AaAa Q'

] 1 1 y o v J
“...‘lJﬂgﬂluﬂglﬁﬁ'\‘]Wﬁﬂ331’]1]@]@ﬂ'\‘li]“lf’)glL!ﬁgﬁ\‘llmﬂgﬂﬂ‘lﬂﬂﬂ'ﬂﬂlfJZUuﬂ\‘i L‘Wﬁ']%‘ﬂ'lalﬁ} 1) [3130]
o Aa 1 ] I a @ I
NLAITHIUUINANYIINNITIDUVYS LFU ‘Wzgu A1 L‘}Juﬁ}u 2) ﬂlﬂ&’WﬁTﬁ@ﬂiuVI&aﬁaWﬂ@’Jﬂifﬂﬂlﬂu
a . I @ 1 a @ ¥ { 1 { a
ulilIﬂiWa’]ﬁ@ﬂﬁﬂlﬂu@u@ﬁ’]ﬂﬂ@ﬁg‘ﬂﬂumﬁ 3) UﬂﬂQﬂ')']il\i']115119Qﬁuﬁﬂ’]iﬂ@ﬂl“ﬁﬂ?ﬂWN‘ﬁﬁﬁN%’m
@ [y I ]
4) uulemsldsumansenuilusgiann”
a A Yy a o o A s v o
(15, Tufanssy 599 HaNTENUMT IFWANAUNNOAINDST, 12 NUAHUT 2564)
Y a |l | v A a 4 [ Y] 4 1 4
ﬂ11—!ﬂ1§ﬂﬂ®ﬂ‘lﬂ!ﬂu5$‘ﬂ‘ﬂ uﬂ!,3ﬂu'Jlﬂﬁ'lgﬁllagllﬁﬂﬂﬂ’ﬂilﬁllwu‘ﬁﬁ31’7'ﬂ\if]\iﬂﬂﬁgﬂﬂﬂsllﬂﬂ
o < g k4 a
doagl nangrunazmslimgranndsziaunsedynldnsune 3 eedlsznen vinlunenssy
a oA 1 1" W a (] I Q% o (] o
Gluwmﬂgummaﬁ 1uae 2 W‘]J'J'luﬂﬁ'ﬂuﬁn\l'ﬁﬂuﬁﬂ\iﬂ'ﬁﬂﬂ@Eﬂ\uﬂuigUU@Q%@@QiUigﬂUﬁﬂﬂuﬁg
[ o w a o [ o o 1 4 9
igﬂcﬂﬂ']uﬂa%'i AN Iﬂﬂ?LﬂinWLlagLlﬁﬂ\iﬂ??uﬁﬂwuﬁﬁgﬁﬂ']\?ﬂﬁﬂﬂﬁgﬂ@‘U“U'f)QsUf]ﬁ?ﬂ
o D, < A PR o P &L
ﬁﬁﬂﬂWULla%ﬂ’]ﬁiﬁLWﬁ]WaﬂWﬂﬂigLﬂuﬁﬁ@ﬂﬂulﬁflfﬂllﬁlluﬂﬁﬂﬂﬂ 3 @Qﬂﬂﬁgﬂ@ll FIFIUUIN

o 1% " 9 A A A A [ ~ .
Gummﬂﬂﬁzﬂaumawaﬂgmuazmemq’amuﬂammwaﬂa HEAIANNINN 5 (Figure 5)

» 2 =, ) ] i
3. gnasnumstithei tndoudnigubuasnsaliunugederlunisusTyodeldviali
b ar v, o=
wszwrle suanurguadsznoulinnign LaELARINENEIUD 19D

(nsiwiana/nsfinesnaduszuu)

3 : 4
B navasaiFroicmdi ANTFNRIONIM FN0SITR Cicu
Pyt T S S AE ldannd ~4C nabrmaTon
Ao A @Dy Lot folte &6 e Wl
g . . - A
imamnn Aush disnsiafElng den fodioay
Fanw girlaiin 1od - ge

Y
<
mmxﬂ-? [AE] \Kmﬂm'y.si Arndsn
W natALe
.

r deagd r IAANE J | NANT U ]

Y o 1 o v a ' I
ﬂTIN‘ﬁ 5 Llﬁﬂ3@36810ﬂ1ﬁﬂﬂﬂlﬂﬂuﬂﬁ‘c’luﬁgﬁuﬂﬁﬂﬂﬁlﬂNlﬂLﬁ%UU

Figure 5 Examples of student answers in systematic thinking
a . A a J
(82, 1UN9N35Y (399 FUUANIINIMNVOINDALNDS, 29 UNTIAY 2564)

(S2, Worksheet on physical properties of polymers, 29 January 2021)

16



Suranaree J. Soc. Sci. Vol. 17, No. 2, July-December 2023, ¢250691

Turesiiiamsn 3 minlufanssuuazuuuiannuausalumsaned L INsTYIBLAL NS
a % a 1 | @ 1 @ @
Aaudtlgrr wusninGeuamnsandamsanediuiuszuninegluszaviunantazszauuin

o v a L4 [ o J 1 s @
awday TaguaainisiaTziuazudaInNFuiRussznInesdlszneuvesdoa gl vangiu

< ¥ s o 4
uazms Iimawanniszaunietly ldnsugndean 3 eeAdsznou LaaInsnIwi 6 (Figure 6)

. o N N . o
2.1/2.2 unsEuRnMYIRRneEdlndeinduludenldntvurlunsussgenwns (vaman)
o o o & P - a ™)
IfuiToan UnSeuiumnzauieli iwnzvale (nMsfivmea waz n1sAnedralusyuu)
ABYUSUBLEAY 1) doagy 2) nslivgua (egrarfos 2 Uszifiy) uay 3) wangu

Tlwmire_name e TsAuoengs | [1 r_f@quof@wj LA NRTIARID AR M1, 05
ampdatifenatesidenwidy anArLL Toun0 3R IvTaevered § A HN A 6010 m At
Toost 90 Aok Tabimiro et ragan T

1A w\ﬂommmn\ﬂemaioqﬂ Aol valwyloardy

A T e, 3 VRS

doormmbenmintlatbinudornaionn | g o wreconiooleesflion addon
v it o Farnd Togaes ifosdas rlednon st o oo et wostida
oy Mmmtmmwﬂw:mmwﬁﬂﬁ FrimTaro SNy

woadpomo e ndrordht Aoty 3. \dos axna:vﬂuﬁﬁ N gl iRt A

P 0\& ,’{n,qtb QA6 Syt o,

@;nf o@:n}mme \dwimeia Q&‘wa A
u: foodle taste ambttp - /i W foedictasts A . )y
W”/foov\irghlpa.de’fairs,aspﬂ,]%:g/ nenidng1e nATabinAL, Jold kAt Yupa I

2 N0, 2

2.1 mslvvgua 3

Y @ Il o o a 1 |
ﬂ"l‘l/‘lﬁ 6 !lﬁﬂ\iG]'J’E)EJ'NﬂWﬁ@UﬂJ@Quﬂﬁﬂuﬁ,'IHﬂ'l‘iﬂﬂ@EI'I\?L'I]H'?J'Z‘U‘U
Figure 6 Examples of student answers in systematic thinking
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(S20, The assessment forms for critical thinking and problem solving abilities)
Y a U A v A a 4 a 9 1 ~ Aa A
ﬂ]uﬂ]iﬂi%!ﬂlu!m%ﬂﬂﬁ‘iﬂﬁ] uﬂl,iEJL!LLEWNﬂ'li')l,ﬂ'51$1’il£ﬁ$ﬂ‘iglhum@ﬂg}aﬂﬂWﬁﬂJﬂigﬁﬂﬁﬂWW

a o < A = o s ¥ A ' Y} Y v
Lﬂﬂiﬂﬂﬂizlﬂuﬁiﬂﬂfy‘ﬁ1 JJﬂﬁﬁ'QLﬂi"IgﬁLLa%ﬁiNﬂ’313JLGIfﬂiJIENizﬁ’lﬁﬁﬁﬁulﬂﬂﬂﬂﬂl’ﬂimwﬁ

v ]
Jaa A

aunsowdannuarsaumsiazagdwannmslgisnmsuasginangala ainlufenssuluaces

UHiansi 1 uaz 2 wuininFeuausongasmsdsedivnazdaduladaegluszaudosuazszau
o v a 4 a 4 v A <] 1

unare mwdiay Taguaaimsinsiziuazlszuiodadulylulsziduniolyn ldod
(% Y ~ (Y A [ a o 9

minzay uaduaans limgralsznoui ludanuuas luweu TearanmsmaInnmeaniigndes

UAANAININN 7 (Figure 7)

o o a a v ;Y v 2o v oo 2.
4. FniSoudnimginssuvesifiiliquiuumugeieulunsussgensiitugnAniveuitm

awznitiudiaumnzanvisll  maemgle (Msusaiduuazdngule)

R - o
IR paast - 6V QMR ANy8990 1199 11N 1N 08P
ugso s netsadnuamlafidaamsemuamliuadiom) .

MNA 7 uaadiogamasuveinisumumslssiivuazdadule
Figure 7 Examples of student answers in assessment and decision
a 4 A a 4
(Sl9, Gl“]_lﬂﬁ]ﬂiﬁiJ G"EN AUUANWINIYATNUDINDALUDT, 29 UNTI1AN 2564)

(S19, Worksheet on physical properties of polymers, 29 January 2021)
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Figure 8 Examples of student answers in assessment and decision
(S15, nuuiaanuennsnlumsanedelitnsuaauazmsaaudlamnr)
(S15, The assessment forms for critical thinking and problem solving abilities)
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