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ABSTRACT

This action research aims to develop the critical thinking ability of Grade
11 students to pass the criteria of 70 percent through problem-based learning with
forensic science issues in biology on the topic of the circulatory system. The target
group consisted of 12 students in erade 11 at Kalasinpittayasan School. The research
instrument was a plan for the instrument using problem-based learning with forensic
science issues, 8 lesson plans. The instruments used to reflect the results were the
critical thinking test and semi-structured interviews. The data were analyzed by
percentage, average, and standard deviation. Action research is completed in two

cycles.

The results showed that in the first cycle, 12 students received an average
critical thinking score of 13.42 out of a total of 20 points, representing 67.08 percent,
and 5 students did not pass the criteria of 70 percent. In the second cycle, develop
and improve problems from the first cycle. The researcher.adjusted the forensic
science issues to be interesting and challenge students to have questions and want
to find answers. They also use questions to stimulate thinking during activities for
students, encouraging students to share their knowledge and express their opinions
with their peers more than ever. The researcher has prepared important media and

learning resources for students. Resulting in the second cycle, 12 students received



an average critical thinking score of 16.75 out of 20 points, representing 83.75 percent,

and 12 students passed the criteria of 70 percent, representing 100.00 percent.

In conclusion, the target group developed critical thinking abilities
effectively through problem-based learning with forensic science issues. But it
requires challenging forensic issues. Stimulate students to be curious and want to
find answers, should use pictures to help students see the overall picture of the issue
and understand it more easily. Use questions to encourage students to think make
decisions and exchange knowledge with friends during the activity. Learning materials

and resources are provided to students so that they can access the resources quickly.

Keyword : Critical Thinking, Problem-Based Learning with Forensic Science Issues,

Forensic Science Issues
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SeuiveninseutulseudnuUn 5/2 9miu 42 Ay
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i | g 135 ’ s msiﬁan S— s | 5o

SV | INTTUU | AuNRFIU AZLUY | By

deyvn @) |, . “ aagula (4)

vaya (4) | vaya (4) (4)
1 2 3 2 3 4 14 70.0
2 2 4 2 3 4 15 75.0
3 2 3 2 4 3 14 70.0
4 3 4 2 3 3 15 75.0
5 2 2 4 4 2 14 70.0
6 3 2 3 4 4 16 80.0
* 1 2 1 2 1 7 35.0
8* 0 3 2 2 2 9 45.0
9 2 2 4 3 3 14 70.0
10* 2 2 3 3 2 12 60.0
11 3 2 3 3 4 15 75.0
12 3 a4 4 2 3 16 80.0
13 4 3 2 a4 3 16 80.0
14 3 3 4 4 3 17 85.0
15 3 3 4 2 3 15 75.0
16 3 4 3 2 4 16 80.0
17 2 3 4 4 2 15 75.0
18 3 3 4 3 3 16 80.0
19 2 3 3 4 3 15 75.0
20 4 4 1 2 3 14 70.0
21 3 2 2 4 4 15 75.0
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WM | ANITUY | dNUAFIY ATHUY | A8z
gy (@) | . - andula (4)
vaya (4) | vaya (4) (4)

22* 2 2 1 1 1 7 35.0
23 3 4 3 2 3 15 75.0
24 2 3 4 3 2 14 70.0
25 3 3 2 4 3 15 75.0
26% 3 2 3 2 2 12 60.0
27 2 3 3 3 3 14 70.0
28 3 q 2 4 3 16 80.0
29% 2 2 1 2 1 8 40.0
30 3 2 3 4 4q 16 80.0
31 3 2 3 a4 3 15 75.0
32 2 3 3 2 4 14 70.0
33 a4 2 3 2 4 15 75.0
34% 1 0 3 2 2 8 40.0
35 2 2 3 3 4 14 70.0
36 3 3 2 2 a4 14 70.0
37* 2 2 1 1 0 6 30.0
38* 2 2 2 2 1 9 45.0
39 3 4 2 a4 3 16 80.0
a0 3 1 0 2 2 8 40.0
a1x 3 1 2 2 2 10 50.0
a2 2 2 1 1 2 8 40.0
\de 2.17 1.67 1.75 1.83 1.50 13.19 | 66.0

* puned dnispuiiauaansalunisAnegsiisugialiiunagsesay 70
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M15197 19 wan1siasanUsziiunuAniuvesdlierngsownunsianisiseuslagly

Uymidugrusiuiuussiumeliinenmans tudseudinuUn 5 unun1sdnnsiseusdi 1

AVIHARILVRIN T Y16

185U TSI >~ " 0 ] 3 Lﬂgﬂ AMULRUSEU
AUN 1 [ AUN 2 | AUN 3 | AUN 4 | AUN 5
1.1 5 i i 5 5 | 46 | wnlan
1.2 5 i 5 5 5| 48 | wnilan
13 5 i 5 a 5 | a6 | wnian
2.1 5 4 4 5 5 | 46 | wniian
2.2 5 4 4 5 5 | 46 | wniian
23 5 i 5 a 5 | a6 | mniian
2.4 5 i a 5 5 | a6 | wnilan
3.1 5 i i 5 5 | a6 | wnflan
3.2 5 4 4 5 5 4.6 mnﬁqm
3.3 5 4 5 5 4 | 46 | wniign
3.4 5 4 5 5 4 | 46 | wniign
35 5 i i 5 5 | 46 | wnilan
3.6 5 i 5 4 5 | 46 | wnilan
3.7 5 4 5 a 5 | a6 | wnilan
3.8 5 4 4 4 4 4.2 N
3.9 5 4 4 5 5 4.6 mnﬁqm
4.1 5 a4 5 4 5 4.6 mnﬁqm
4.2 5 i 5 i 5 | 46| wnilan
5.1 5 i i a 5. aa 1
5.2 5 i 5 a 5 46| wniian
5.3 3 4 4 4 5 4.0 N
[ade 4.55
FYAUAULALNZ AL ll']ﬂﬁlaﬁ
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185U TSI >~ " 0 ] 3 288 | AURNNZEN
AUN 1 [ AUN 2 | AUN 3 | AUN 4 | AUN 5
1.1 i 5 i 5 5 | 46 | wnlan
1.2 5 i 5 5 5| 48 | wnilan
13 i i 5 5 5 | a6 | wnian
2.1 5 4 4 5 5 | 46 | wniian
2.2 5 4 4 5 5 | 46 | wniian
23 i i 5 5 5 | a6 | mniian
2.4 5 i a 5 5 | a6 | wnilan
3.1 5 i i 5 5 | a6 | wnflan
3.2 5 4 4 5 5 4.6 mnﬁqm
3.3 4 4 5 5 5 | 46 | wniian
3.4 5 4 5 5 4 | 46 | wniign
35 5 i i 5 5 | 46 | wnilan
3.6 i i 5 5 5 | 46 | wnilan
3.7 5 4 5 a 5 | a6 | wnilan
3.8 5 4 4 5 4 4.4 N
3.9 5 4 4 5 5 4.6 mnﬁqm
4.1 5 a4 5 4 5 4.6 mnﬁqm
4.2 5 i 5 5 5 | 48| wnilan
5.1 i i i 5 5. aa 1
5.2 5 i 5 a 5 46| wniian
53 3 4 4 5 4 4.0 N
bel 457
FYAUAULALNZ AL ll']ﬂﬁlaﬁ
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AUN 1 [ AUN 2 | AUN 3 | AUN 4 | AUN 5
1.1 5 5 i 5 5 | 48 | wnilan
1.2 5 i 5 a 5| 46 | wniian
13 i i 5 5 5 | a6 | wnian
2.1 5 4 4 5 5 | 46 | wniian
2.2 5 4 4 5 5 | 46 | wniian
23 5 5 5 5 5 |50 | wniian
2.4 5 i a 5 5 | a6 | wnilan
3.1 5 i i 5 5 | a6 | wnflan
3.2 5 4 5 5 5 | 48 | wniian
3.3 4 4 5 5 5 | 46 | wniian
3.4 5 4 5 5 4 | 46 | wniign
35 5 i i 5 5 | 46 | wnilan
3.6 i i 5 5 5 | 46 | wnilan
3.7 5 4 a 5 5 | a6 | wnilan
3.8 5 5 5 5 a | 48 | wniign
3.9 5 4 4 5 5 4.6 mnﬁqm
4.1 5 4 5 5 500 48 | wniign
4.2 5 i 5 i 5 | 46| wnilan
5.1 i i i 5 5. aa 1
5.2 5 i 5 a 5 46| wniian
5.3 4 4 4 4 4 4.0 N
bel 4.62
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AUN 1 [ AUN 2 | AUN 3 | AUN 4 | AUN 5
1.1 5 i i 5 5 | 46 | wnlan
1.2 5 i 5 a 5| 46 | wniian
13 i i 5 5 5 | a6 | wnian
2.1 5 4 4 5 5 | 46 | wniian
2.2 5 4 4 5 5 | 46 | wniian
23 5 i 5 5 a | a6 | mnilan
2.4 5 i a 5 5 | a6 | wnilan
3.1 5 i 5 5 5 | 48 | wnilan
3.2 5 4 5 5 5 | 48 | wniian
3.3 4 4 5 5 5 | 46 | wniian
3.4 5 4 5 5 4 | 46 | wniign
35 5 i i 5 5 | 46 | wnilan
3.6 i i 5 5 5 | 46 | wnilan
3.7 5 4 a 5 5 | a6 | wnilan
3.8 5 4 5 5 a | 46 | wniian
3.9 4 4 4 5 5 4.4 N
4.1 5 4 5 5 500 48 | wniign
4.2 5 i 5 5 5 | 48| wnilan
5.1 i 5 q 5 5. a6 | wniian
5.2 i a 5 a 5 | da 1
53 3 4 4 5 4 4 N
bel 4.59
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185U TSI - " 0 . 2 288 | AURNNZEN
AUN 1 | AUN 2 | AUN 3 | AUN 4 | AUN 5
1.1 5 i i 5 5 | 46 | wniian
1.2 5 5 5 i 5] a8 | anndian
13 a 5 i 5 5 | a6 | anndian
2.1 5 5 4 4 5 | 46 | wniian
2.2 5 5 4 4 5 |46 | wniian
23 5 5 5 5 4 | 48 | wniign
2.4 5 5 a i 5 | a6 | anndian
3.1 i 5 i i 5 | 44 1
3.2 5 5 5 5 5 5 mnﬁqm
33 a4 5 5 4 5 4.6 mnﬁqm
3.4 5 5 5 5 4 | 48 | wniian
35 5 5 i 5 5 | 48 | wniian
36 a 5 5 5 5 | 48 | wnfian
3.7 5 5 a 5 5 | 48 | wnfian
3.8 4 5 5 4 4 4.4 N
3.9 4 5 4 5 5 | 46 | wniian
4.1 5 5 5 4 50 48 | wniign
4.2 5 5 5 i 5 | a8 andan
5.1 5 5 i a 5.6 | wniian
5.2 5 5 5 i 5 48| anndiae
5.3 3 5 4 4 4 4 N
\ade 4.66
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AUN 1 | AUN 2 | AUN 3 | AUN 4 | AUN 5
1.1 5 i i 5 5 | 46 | wniian
1.2 5 5 5 i 5] a8 | anndian
13 5 5 i 5 5 | a8 | anndian
2.1 5 5 4 4 5 | 46 | wniian
2.2 5 5 4 4 5 |46 | wniian
2.3 5 4 5 4 4 4.4 N
2.4 5 5 a i 5 | a6 | anndian
3.1 5 5 i 5 5 | a8 | anndian
3.2 5 5 5 5 5 5 mnﬁqm
33 a4 5 5 4 5 4.6 mnﬁqm
3.4 5 5 5 5 4 | 48 | wniian
35 5 5 i 5 5 | 48 | wniian
36 a 5 5 5 5 | 48 | wnfian
3.7 5 5 a 5 5 | 48 | wnfian
3.8 4 5 5 4 4 4.4 N
3.9 4 5 4 5 5 | 46 | wniian
4.1 5 5 5 4 50 48 | wniign
4.2 5 5 5 i 5 | a8 andan
5.1 5 5 i a 5.6 | wniian
5.2 5 5 5 i 5 48| anndiae
5.3 4 5 4 5 4 4.4 N
\ade 4.69
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185U TSI - " 0 . 2 Lﬂgﬂ AMULRUSEU
AUN 1 | AUN 2 | AUN 3 | AUN 4 | AUN 5
1.1 5 i i 5 5 | 46 | wniian
1.2 5 5 5 i 5] a8 | anndian
13 5 5 i 5 5 | a8 | anndian
2.1 5 5 4 4 5 | 46 | wniian
2.2 5 5 4 4 5 |46 | wniian
2.3 5 4 5 4 4 4.4 N
2.4 5 5 a i 5 | a6 | anndian
3.1 5 5 i 5 5 | a8 | anndian
3.2 5 5 5 5 5 5 mnﬁqm
3.3 5 5 5 4 5 | 48 | wniian
3.4 5 5 5 5 4 | 48 | wniian
35 5 5 i 5 5 | 48 | wniian
36 a 5 5 5 5 | 48 | wnfian
3.7 5 5 a 5 5 | 48 | wnfian
3.8 5 5 5 4 4 | 46 | wniian
3.9 4 5 4 5 5 | 46 | wniian
4.1 5 5 5 4 50 48 | wniign
4.2 5 5 5 i 5 | a8 andan
5.1 5 5 i a 5.6 | wniian
5.2 5 5 5 i 5 48| anndiae
5.3 a 5 5 5 4 | a6 [ wniian
\ade 471
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185U TSI - " 0 . 2 Lﬂgﬂ AMULRUSEU
AUN 1 | AUN 2 | AUN 3 | AUN 4 | AUN 5
1.1 5 i i 5 5 | 46 | wniian
1.2 5 5 5 i 5] a8 | anndian
13 5 5 i 5 5 | a8 | anndian
2.1 5 5 4 4 5 | 46 | wniian
2.2 5 5 4 4 5 |46 | wniian
23 5 5 5 i 4 | a6 | nndian
2.4 5 5 a i 5 | a6 | anndian
3.1 5 5 i 5 5 | a8 | anndian
3.2 5 5 5 5 5 5 mnﬁqm
3.3 5 5 5 4 5 | 48 | wniian
3.4 5 5 5 5 4 | 48 | wniian
35 5 5 i 5 5 | 48 | wniian
36 a 5 5 5 5 | 48 | wnfian
3.7 5 5 a 5 5 | 48 | wnfian
3.8 5 5 5 4 4 | 46 | wniian
3.9 4 5 4 5 5 | 46 | wniian
4.1 5 5 5 4 50 48 | wniign
4.2 5 5 5 i 5 | a8 andan
5.1 5 5 i a 5.6 | wniian
5.2 5 5 5 i 5 48| anndiae
5.3 5 5 5 5 4 | 48 [ wniian
\ade 4.73
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M19197 27 AullAuaenAae (I00) s¥ninadeanuiugaUsEaIAnITinANaINTabUNIS

a | aa a'
ARBYINUIVITEUEY U 6(!9]‘1/] 1

a < v
AMUAALNUVBINEYSIVYIEY

fail - - — ~ ——1 HaTWAZLUY | AIOC | ulawa
AUN 1 | AUN 2 | AUN 3 | AUN 4 | AUN 5
1 1 1 1 1 1 5 1.00 | Tdgla
2 1 1 1 1 0 4 0.80 | Tala
3 1 1 1 1 1 4 1.00 | T4la
q 1 1 1 1 1 5 1.00 | Tdgla
5 1 1 1 0 1 q 0.80 | Tala
6 1 1 1 1 1 q 1.00 | Tdgla
7 1 1 1 1 1 4 1.00 | T4la
8 1 1 1 1 1 5 1.00 | T4la
9 1 1 1 1 1 q 1.00 | Tdgla
10 1 1 1 1 1 5 1.00 | Tdgla
11 1 1 1 1 1 5 1.00 | Tdgla
12 0 1 1 1 1 3 0.80 | Tala
13 1 1 1 1 1 5 1.00 | T4la
14 1 1 1 1 1 5 1.00 | T4la
15 1 1 0 1 1 4 0.80 | Td4la
16 1 0 1 1 1 4 0.80 | Td4la
17 1 1 1 1 0 4 0.80 | Tala
18 1 1 0 1 1 i 0.80 | Tula
19 1 1 1 1 1 5 1.00 | Tgla
20 1 1 1 1 1 4 1.00 | lale
21 1 1 1 0 1 4 0.80 | Tdla
22 0 1 1 1 1 4 0.80 | Tdgla
23 1 1 0 0 1 3 060 | Tula
24 1 1 1 1 0 4 0.80 | Tala
25 1 1 0 0 1 3 060 | Tula
26 1 0 1 1 1 4 0.80 | Tdgla
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Y 4 ANUARLTIUYBideIvIgy .

Uil - S - S T Waswwmazuuy | ANIOC | ulawna
AUN L | AUN 2 | AUN 3 | AUN G | AUN 5

27 1 1 1 1 1 5 1.00 | Td4le

28 0 1 0 1 1 3 060 | Tdle

29 1 1 1 1 1 5 1.00 | Tdle

30 1 1 1 1 1 5 1.00 | Tale

A13197 28 NANITALATIZNAIAINLIN (P) AIBIUIDTILUN (1) LAZANANUITDN UV

LUUNAEeUInAINANN 0 lUNSANE NI TR YAl 1

h) ArueIn (p) | AIdw1RRUN () wuana
1 0.46 0.21 Tale
2 0.43 0.29 Talel
3 0.50 0.21 Talel
4 0.46 0.29 Talel
5 0.55 0.25 Tale
6 0.52 0.25 Tale
7 0.55 0.32 Talel
8 0.61 0.29 Talel
9 0.46 0.21 Talel
10 0.52 0.25 %1%
11 0.64 0.36 %1%
12 0.46 0.29 %1%
13 0.52 0.32 Tl
14 0.45 0:29 Talel
15 0.41 0.25 Talel
16 0.61 0.29 14la
17 0.54 0.36 %%
18 0.55 0.25 Talel
19 0.50 0.29 )
20 0.54 0.21 )

ANALLYRLULYINAU 0.89
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M19197 29 Frtiauaenades (I00) sEVINTAINNAUINUTEaIANTINANEINNTAIUNNT

a | aa a'
ANBYINNIVITEUEYEY 6(!9]‘1/] 2

a < v
AMUAALNUVBINEYSIVYIEY

fail - - — = ——1 HaTWAZLUY | AIOC | ulawa
AUN 1 | AUN 2 | AUN 3 | AUN 4 | AUN 5
1 1 1 1 1 1 5 1.00 | Tala
2 1 1 1 1 1 5 1.00 | Tala
3 1 1 1 1 1 5 1.00 | Tala
q 1 1 1 1 1 5 1.00 | Tala
5 1 1 1 1 1 5 1.00 | Tala
6 1 1 1 1 1 5 1.00 | Tala
7 1 1 1 1 1 5 1.00 | Tala
8 1 1 1 1 1 5 1.00 | Tala
9 1 1 1 1 1 5 1.00 | Tala
10 1 1 1 1 1 5 1.00 | Tala
11 1 1 1 1 1 5 1.00 | Tala
12 1 1 1 1 1 5 1.00 | Tala
13 1 1 1 1 1 5 1.00 | Tala
14 1 1 0 1 1 4 0.80 | Tala
15 1 1 1 0 0 3 0.60 | Tl4la
16 1 1 1 1 1 5 1.00 | T4la
17 1 1 1 1 1 5 1.00 | Tala
18 1 1 1 0 1 i 0.80 | Tila
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27 1 1 1 1 1 5 1.00 | Tala

28 1 1 1 1 1 5 1.00 | Tala

29 1 1 1 1 1 5 1.00 | Tala

30 1 1 1 0 1 il 0.80 | Tala

A1379% 30 NANITILATIZNAIAINLIN (P) AIBIUIDTILUN (1) LAZANAUITDNUVDY

WUUNAgeUInA AN lUN1SANEENETAN TR YA 2

h) ArueIn (p) | AIdw1RRUN () wuana
1 0.48 0.25 Tale
2 0.52 0.25 Talel
3 0.57 0.21 Talel
4 0.48 0.25 Talel
5 0.57 0.21 Tale
6 0.55 0.32 Tale
7 0.57 0.36 Talel
8 0.57 0.21 Talel
9 0.57 0.29 Talel
10 0.48 0.25 %1%
11 0.48 0.25 %1%
12 0.54 0.29 %1%
13 0.59 0.32 Tl
14 0.55 0:25 Talel
15 0.57 0.29 Talel
16 0.57 0.29 14la
17 0.57 0.43 %%
18 0.57 0.29 Talel
19 0.52 0.25 )
20 0.59 0.25 Talel

ANALLYRLULYINAU 0.89
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