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* Teacher as learner

* Teacher as researcher

* Teacher as maker and problem solver
» Teacher as reflective practitioner
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1. Who am |?
2. What do | want to be?
3. How do I?
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Reflective practitioner
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Teacher self-study
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n1539eAs(teacher research)
mﬁmmwamg (teacher inquiry)
NITAULENZLTIAEIOUAINNAR (reflective inquiry)
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N15398U5URANIS (action research)

m’ﬁﬁﬂﬂfﬁamﬂuﬁuﬁau (classroom action research)
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 Lewin (1946)

 Elliott (1991)

 Carr & Kemmis (1986)

J Kemmis & McTaggart (2000)
] McNiff & Whitehead (2006)
 Riel (2002)

] Inoue (2015)




Classroom Research
Vs
Classroom Action Research
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J‘LJQ‘UGI (act)

REVISED
PLAN
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d&ann (observe)

Uaziiauaiufa (reflect)

Action-Reflection Spiral
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Impact?

Transform
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Research methodology - paradigm

Positivism - Experimental research, survey research
Is/Are.....7
What....?

Dlnterpretivism — Case study, Ethnographic research, action
research, self-study research

How...?
Why...?



Research Methodology

Yes or No Questions ——»  How and Why Questions

Positivism—— Interpretivism—— Critical
theory

Third-person Second-person First-person
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Research Questions

Yes or No? How?

What? In what ways?
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* n13ARaENNIIANTaleyaL (Critical thinking)
dulalu )
* nsunUsum (Problem solving)

NTINERUN . _
) * NIANEINNETIA (Creativity)
WNEIBU y
" * M5&@pa15 (Communication)

e Mmsvhausiuduiinednesiunsssinla (Collaboration problem

solving)
* Jinweni1sanaula (Decision making)

* YinwzlangAnssu (Non-cognitive skills)
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Observe




A

1.3 Different models are able to persuade in order to develop tentative
mental model to scientific model.

Concentration affecting
equilibrium

.c‘

Lesson
4

®

Cycle 4 result

Reversible reaction Dynamic equilibrium

!‘ 0‘

Lesson (I-X-11s11] Observe

1 2
Q. . )

Cycle 1 result

Observe Observe

Cycle 2 result

Time
sConstraint
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Development of analytical thinking ability and
attitudes towards science learning of grade-11
students through science technology engineering
and mathematics (STEM education) in the study
of stoichiometry

Patcharee Chonkaew.” Boonnak Sukhummek*® and Chatree Faikhamta®

The purpose of this study was to investigate the analytical thinking abilities and attitudes towards
science learning of grade-11 students through science. technology. engineering. and mathematics
(STEM) education integrated with a problem-based learning in the study of stoichiometry. The research
tools consisted of a pre- and post-analytical thinking ability test a science learning attitude test
classroom observations. student reflective journals. and semi-structured interviews. The findings
indicated that STEM learning activities based on problem-based learning successfully developed
analytical thinking abilities and attitudes towards science learning. Conseguently. the students realized
how important theories are, and were able to integrate their knowledge from various fields to solve
problems and to create new innovations. About 80722 of the students showed higher analytical thinking
ability scores above the prescribed criterion of 70% of the full score. After learning. the scores of the
students were higher than those before learning at a confidence level of 0.01. The attitudes towards
science learning were higher than those before learning at a confidence level of 0.01. The successful
activities of STEM started with offering knowledge to students through an inquiry-based process until
they could construct the knowledge on their own. After that. the teacher initiated a problem situation
and allowed each group of students to create a useful product adopted from the experimental results
via integrating STEM knowiledge to modify their creative works.



knowledge of Gay-Lussac’s and Avogadro’s laws. After that, the
teacher assigned a new task for each group to create a useful
object using the reaction of oxygen and hydrogen gases. Fig. 2
shows an example of an implemented drawing of an automatic
fishing tool.

The fourth lesson was the Relationship between Quantities
of Substances in a Chemical Reaction. At the beginning of the
class, the teacher showed a video about the conversion of
alcohol into flaming jelly using vinegar and antacid (http:/
www.youtube.com/watch?v=E356hphckDQ). After asking the
students to write a balanced equation of this reaction, the
teacher persuaded them to calculate the specific amount of
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Fig. 2 Drawing of an automatic fishing tool.
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Fig. 5 Drawing of a water replacement method.
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