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ABSTRACT

This action research aims to develop the systems thinking of grade 10
students to pass the good level up using problem-based learning with causal maps
in biology on the topic immune system. The target group consisted of 19 students in
grade 10 at Mahasarakham University Demonstration School (Secondary). The
research instrument was: plan of instrument using problem-based learning with
causal maps. The instruments used to reflect the results were: systems thinking test,
student behavior observation / traces of systems thinking and student journal. The
data were analyzed by percentage, average, and standard deviation. Action research

is completed in three cycles.

The results showed in the first cycle, students received an average
systems thinking score of 7.26 out of a total of 16 points, representing 45.39 percent,
8 students score did pass the good level, 11 students score did not pass the good
level. In the second cycle, develop and improve problems from the first cycle,
adapting problem-situations to be relevant or likely to occur in students' lives. and
insert video clips or illustrations related to the problem to stimulate students'
interest. Including asking questions to make students think more analytically and
provide guidelines for students to search for additional information. As well as
creating a clear understanding of the relationship between variables that must be

represented by plus or minus (+ or -) by using examples of problem situations close



to students' lives, students received an average systems thinking score of 10.42 out
of a total of 16 points, representing 65.13 percent, 16 students score did pass the
good level, 3 students score did not pass the good level. In the third cycle, develop
and improve problems from the second cycle, encouraging students to share the
information they have researched. including exchanging opinions with members
within the group more than ever, students received an average systems thinking
score of 13.84 out of a total of 16 points, representing 86.51 percent, 19 students

score did pass the good level.

Keyword : systems thinking, immune system, problem-based learning, causal maps
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2.1 5 5 5 5 5 25 5
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3.1 5 5 5 5 5 25 5
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Wl 4.75 095 | 4l

2 +1 0 +1 +1 +1 4 0.8 Tglat
+1 +1 +1 +1 +1 5 1 Tla

+1 +1 +1 +1 +1 5 1 Tla

+1 +1 +1 +1 +1 5 1 Tgla

Wl 475 | 095 | 4

3 +1 0 +1 +1 +1 4 0.8 Tglat
+1 +1 +1 +1 +1 5 1 Tola

+1 +1 +1 +1 +1 5 1 Tgla

+1 +1 +1 +1 +1 5 1 Tgla

Wit 475 | 095 | 4

4 +1 0 +1 +1 +1 4 0.8 1la
+1 +1 +1 +1 +1 5 1 Tola

+1 +1 +1 +1 +1 5 1 1gla

+1 +1 +1 +1 +1 5 1 Tola

\ae 475 | 095 4
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Hail AMUARLTLYE I TEITY 594 A wlana
AUl 1 | Aufl 2| AuA 3 [ Pul 4 | Auil 5 | Azuuu | 1OC

1 +1 +1 +1 +1 +1 5 1 5%
+1 +1 +1 +1 +1 5 1 5%

+1 +1 +1 +1 +1 5 1 5%

+1 +1 +1 +1 +1 5 1 Tglat

Wde 5 1 Tla

2 +1 +1 +1 +1 +1 5 1 Tglat
+1 +1 +1 +1 +1 5 1 Tla

+1 +1 +1 +1 +1 5 1 Tla

+1 +1 +1 +1 +1 5 1 Tgla

Wi 5 1 Tla

3 +1 +1 +1 = +1 5 1 Tglat
+1 +1 +1 +1 +1 5 1 Tola

+1 +1 +1 +1 +1 5 1 Tgla

+1 +1 +1 +1 +1 5 1 Tgla

Wiy 5 1 15%)

4 +1 +1 +1 +1 +1 5 1 1la
+1 +1 +1 +1 +1 5 1 Tola

+1 +1 +1 +1 +1 5 1 1gla

+1 +1 +1 +1 +1 5 1 Tola

Wit 5 1 151%)
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Hail AMUARLTLYE I TEITY 594 A wlana
AUl 1 | Aufl 2| AuA 3 [ Pul 4 | Auil 5 | Azuuu | 1OC

1 +1 +1 +1 +1 +1 5 1 5%
+1 +1 +1 +1 +1 5 1 5%

+1 +1 +1 +1 +1 5 1 5%

+1 +1 +1 +1 +1 5 1 Tglat

Wde 5 1 Tla

2 +1 +1 +1 +1 +1 5 1 Tglat
+1 +1 +1 +1 +1 5 1 Tla

+1 +1 +1 +1 +1 5 1 Tla

+1 +1 +1 +1 +1 5 1 Tgla

Wi 5 1 Tla

3 +1 +1 +1 = +1 5 1 Tglat
+1 +1 +1 +1 +1 5 1 Tola

+1 +1 +1 +1 +1 5 1 Tgla

+1 +1 +1 +1 +1 5 1 Tgla

Wiy 5 1 15%)

4 +1 +1 +1 +1 +1 5 1 1la
+1 +1 +1 +1 +1 5 1 Tola

+1 +1 +1 +1 +1 5 1 1gla

+1 +1 +1 +1 +1 5 1 Tola

Wit 5 1 151%)
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29AUsENaUNISAR | S2AU mmﬁmﬁmaapﬁﬁm?jw’ AZUUY | AW
1BI5TUU asuuy | Audl | Uil | Audl | audl | eudl | sow | waanzaw
1 2 3 4 5
nMsfruaUsEIAU 0 5 5 |5 5 5
Uy 1 5 5 5 5 5 5 5
2 5 5 5 5 5 5 5
Msszyfnl sy 0 5 5 15| 5| 5 5 5
Podaieniesiu 1 5 5 5 5 5 5 5
Uy 2 5 5 5 5 5 5 5
N3ITYAIUAUAUS 0 5 5 15| 5| 5 5 5
eEA N pTIRT 1 5 5 5 5 5 5 5
2 5 5 5 5 5 5 5
NNTASUNUNTN 0 5 5 5 5 5 5 5
WUTANNS) 1 5 5 5 | 5 5 5 5
2 5 5 5 5 5 5 5
LQ%EJ 5.00 | 5.00 | 5.00 | 5.00 | 5.00 5.00 5.00
STAUANULALNZEL WangaNINTan (Aade 5.00)

A1519% 55 NANISNANTUNANNANNLAUVDUATI NITUUAHAALLULNNTANTITLUU

ﬂ';'mﬁmﬁwawﬁﬁ}a'nmmu AZUUY | AW
s19M15UsIAY auil | audl | audl | audi| audl |99 | manzas
1 3 4 5
NSANRIITEUUIEAUANIN 5 5 5 5 5 5
(A9AELUY 13-16)
NIAAITEUUTEAUR 5 5 5 5 5 5
(YASUUY 9-12)
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A1519% 55 NANITNATANANUINLEUUDUN TN TUUARAAZLUUNITAATITEUY (WIE))

m’mﬁmﬁwaﬂ;ﬁﬁmm@ ASUUY | AN
318n15UsSEY audl | audt | audl | eudl | aufl | son | waneaw
1 2 3 4 5
NSAADITTUUITTAUND Y 5 5 5 5 5 5 5
(329AZ U 5-8)
nMsARlesTULTEAUUSUUSS | 5 5 5 5 5 5 5
(9P 0-4)
LQﬁIEJ 500 | 500 | 5.00 | 5.00 | 5.00 5.00 5.00
STAUA UL AL mmzaumaﬁqm (Av@88 5.00)
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M13199 57 HANITNATUIANUMUIZANTLNINNGANTIN/TBITDENITAATITEUY AUTLAY

NSARZLUY
WOANSIY/ | FTAUNTS ANUARLuYB I TEIYy AZUUN | AW
soss08ms | Ihasuuu | eufl [ eufl | Aufl | eufl | audl | Sou | wanzau
AAINTEUY 1 2 3 il 5
foil 1 0 5 50 a 24 4.8
1 5 5 5 5 5 25 5
2 5 5 4 | s 5 24 4.8
foil 2 0 5 5 a | 5 5 24 4.8
1 5 5 a | 5 5 24 4.8
2 5 5 5 5 5 25 5
ot 3 0 5 5 a | 5 5 24 4.8
1 5 5 5 5 5 25 5
2 5 5 5 5 5 25 5
ol 4 0 5 5 5.1 5 5 25 5
1 5 5 5 |5 5 25 5
2 5 5 5 5 5 25 5
\de 5.00| 5.00 | 458 | 5.00 | 24.58 | 5.00 4.91
JEAUMINMIN AN WNEALLNNTIAN (18de 4.91)
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Uuiin 1 2 | 3| 4|5
1 | mn9gssyUseiiu 5105 |5 | 5 |5 | 25 5
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UnEeUTnannIs
Wsaeesls
2 |wnegsgyfwlsadu | 5 | 5 | 5 | 5 | 5 | 25 5
Hadeiieuilestu

gy nEeudl
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2814bs

3 NN ILY 5 5 55 5 5 25 5
ANMUFUNUSTEN IR
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Asaneenals

q WAL ILUTUN 5 5 5 5 5 25 5
v @
A5 1T UBNRATNIGDS
U =) a
aue UniSgull
NANNISNINTEN

a819ls

1y 5.001) 5.00 | 5.001| 5.00 | 5.00 { 25.00 5.00

JEAUANIIMINEAY WZaNInTan (@nade 5.00)
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