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qBordered	by	Myanmar,	
Laos,	Cambodia,	and	
Malaysia.	

qNever	colonized	by	a	
European	power.
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qThe	main	religion	is	Buddhism.
qThe	general	characteristics	of	
Thai	people	are	peaceful,	
generous,	have	concern	for	
others,	adhere	to	the	religious	
moral	teachings	and	uphold	the	
institution	of	the	monarchy.	
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Government 

• Well-being
• Innovation
• Sustainable 

development 

Science 
curriculum

• Science is 
integrated with T, E 
and M

• STEM teaching 
approach 

School

• STEM activity
• STEM camp
• STEM project



Recently,	Thailand	has	begun	encouraging	the	support	of	
teachers	to	develop	STEM	appropriate	teaching	practices	
via	the	Institute	for	the	Promotion	of	Teaching	Science	
and	Technology	(IPST)’s	National	Center	for	STEM	
education	agencies.	



IPST	(2013):	“an	approach	that	integrates	
science,	engineering,	technology,	and	
mathematics,	with	a	focus	on	solving	real-life	
problems,	including	the	development	of	new	
processes	or	products	that	benefit	human	life	
and	work”	
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• Inquiry
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• Engineering 
design 
process

• STEM 
literacy
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Scientific literacy (IPST, 2003)
1. Understand principles and theories of basic science;
2. Understand the boundaries, nature and limitations of   

science;
3. Use skills to inquiry about and explore science and            

technology;
4. Develop thinking processes and imagination, ability to 

solve problems, and management, communicative and 
decision-making skills;

5. Realize the influence and effects of the relationships 
between science, technology, people and environment
;

6. Use knowledge of science and technology to advance  
and everyday life; and, 

7. Have scientific minds, morality, and values for using        
science and technology creatively.  



Bybee(1989)

Inquiry-based Learning





What do students learn?

Science curriculum standards comprise 4 strands, co
vering the twelve years of basic education.
1. Biological Science
2. Physical Science 
3. Earth, Astronomy and Space Science 
4. Design and Technology 
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The	Skills	Needed	for	the	21st	Century	

1. Critical	Thinking	and	Problem	Solving;
2. Creativity	and	Innovation;	
3. Cross-cultural	Understanding;	
4. Collaboration,	Teamwork	and	Leadership;
5. Communications,	Information,	Media	Literacy;	
6. Computing	and	ICT	Literacy;	
7. Career	and	Learning	Skills.	



1. Asking	questions	(for	science)	and	defining	problems	
(for	engineering)	

2. Developing	and	using	models	
3. Planning	and	carrying	out	investigations	
4. Analyzing	and	interpreting	data	
5. Using	mathematics	and	computational	thinking	
6. Constructing	explanations	(for	science)	and	designing	
solutions	(for	engineering)	

7. Engaging	in	argument	from	evidence	
8. Obtaining,	evaluating,	and	communicating	information		
(Next	Generation	Science	Standards,	2013)

Learning outcomes



Science  = ?

Technology = ? 

Engineering  = ?

Mathematics   =? 



Science as Inquiry 
1. Begin with observations and a question tha

t can be answered in a scientific way.
2. Rely on evidence in attempting to answer t

he question. 
3. Form an explanation to answer the questio

n based on the evidence collected. 
4. Evaluate explanation. 
5. Communicate and justify proposed explan

ations. 



Technology?



???



What are 
our 
problems 
or needs?



Processes or products that can solve 
problems or response to human needs. 



Nature of human being

Curiosity 

Need

Science 

Technology 



How can we construct  
technology?



E-Engineering
• Using mathematics and science to design 

and produce technology
• Need 
• Constraints
• Design
• Testing
• Modify/Redesign
• Making final design



M-Mathematics



M- Mathematics 



How can we bring S, T, E 
and M together?



Why STEM Topics are Interrelated: The Importance of 
Interdisciplinary Studies in K-12 Education (pdf) by David D. 

Thornburg, PhD



https://enggandtech.word
press.com/2012/07/07/int
ro-to-science-
engineering-and-
technology/



Snodgrass, 2009
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No. Description STEM Integrated Model

1
Single-discipline	reference:	STEM		is	 Science	
or	Math	teaching	approach.

2

Reference	for	Science	and	Math:	STEM	is	Scie
nce	and	Math	teaching	
approach	that	may	be	or	may	be	not	
integrated	with	Technology	and	
Engineering.

3

Science	incorporated	with	Technology,	Engin
eering,	and/or	Math:	STEM	is	a	teaching	appr
oach	that	Science	is	a	
core	concept	and	others	are	minor	compone
nts.

4

Quartet	of	separate	discipline:	STEM
is	teaching	of	Science	Technology		
Engineering	and	Math	separately	and	
independently.

S T E M

S

T

E

M

S MT E

S/M

Table 1 STEM integration perspectives modified from Bybee (2013)
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No Description STEM Integrated Model

5

Science and Math are connected by Technology and/or Engineering: 
STEM is Science and Math teaching approach that connected by con
cepts of Technology and Engineering.

6

Coordination across disciplines: STEM is
teaching of Science Technology  Engineering and Math separately 
with loose connection.

7

Combining two or three Disciplines:
STEM is teaching approach that integrated a 
least two disciplines among Science, 
Technology,  Engineering, and Math.

8
Complementary overlapping across disciplines: STEM is teaching app
roach that teach Science Technology  Engineering and Math together 
by referring to specific theme.

9

Transdisciplinary course or program:
STEM is integrated teaching approach that mixed up all STEM discipli
nes homogeneously.

STEM

S T E M

S MT/E

S T E M

SE
S

E

Table 1 STEM integration perspectives modified from Bybee (2013)
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No. Description STEM Integrated Model

1
Single-discipline	reference:	STEM		is	 Science	
or	Math	teaching	approach.

2

Reference	for	Science	and	Math:	STEM	is	Scie
nce	and	Math	teaching	
approach	that	may	be	or	may	be	not	
integrated	with	Technology	and	
Engineering.

3

Science	incorporated	with	Technology,	Engin
eering,	and/or	Math:	STEM	is	a	teaching	appr
oach	that	Science	is	a	
core	concept	and	others	are	minor	compone
nts.

4

Quartet	of	separate	discipline:	STEM
is	teaching	of	Science	Technology		
Engineering	and	Math	separately	and	
independently.

S T E M

S

T

E

M

S MT E

S/M

Table 1 STEM integration perspectives modified from Bybee (2013)
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No Description STEM Integrated Model

5

Science and Math are connected by Technology and/or Engineering: 
STEM is Science and Math teaching approach that connected by con
cepts of Technology and Engineering.

6

Coordination across disciplines: STEM is
teaching of Science Technology  Engineering and Math separately 
with loose connection.

7

Combining two or three Disciplines:
STEM is teaching approach that integrated a 
least two disciplines among Science, 
Technology,  Engineering, and Math.

8
Complementary overlapping across disciplines: STEM is teaching app
roach that teach Science Technology  Engineering and Math together 
by referring to specific theme.

9

Transdisciplinary course or program:
STEM is integrated teaching approach that mixed up all STEM discipli
nes homogeneously.

STEM

S T E M

S MT/E

S T E M

SE
S

E

Table 1 STEM integration perspectives modified from Bybee (2013)



1. focus	on	real-world	issues	and	problems.
2. are	guided	by	the	engineering	design	process.
3. immerse	students	in	hands-on	inquiry	and	

open-ended	exploration.
4. involve	students	in	productive	teamwork.
5. apply	rigorous	math	and	science	content	your	

students	are	learning.
6. allow	for	multiple	right	answers	and	reframe	

failure	as	a	necessary	part	of	learning.

Key features of STEM lesson Key	Features	of	STEM	activity	











Present/Discuss

Define 
problems/Needs

 Plan/Brain 
Storm

 Solve problems Evaluate/Rede
sign 

Engineering
process

 



1. Stating the problem to be solved as clearly as possible 
in terms of criteria for success, and constraints or 
limits. 

2. Generating a number of different possible solutions 
and evaluating potential solutions to see which ones 
best meet the criteria and constraints of the problem. 

3. Making a model for solution
4. Testing systematically and refining solution
5. Improving the final design by trading off less important 

features for those that are more important. 



STEM

T

M

E

S



www.themegallery.com
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1. Think about events, situations, tools, devices in 
your daily life (Situation)

2. Define problems or challenges (Challenge)
3. Set criteria of the effectiveness of the solutions 

(Criteria)
4. Design methods to evaluate its effectiveness 

(Evaluation)
5. Propose possible solutions by drawing a model

Your turn
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STEM Activity Innovation
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Biomimics and Biomimicry

ที#มาของภาพ: www. technolableiden.nl

สิ#งมชีวีติ
ใน

ธรรมชาติ

ผลติภณัฑ์
เลยีนแบบ 

(Biomimics
)

นวตักรรม
เลยีนแบบ
ธรรมชาติ
หรอืชวีล
อกเลยีน (
biomimicr
y)” 



Professor Pongpraphan Pongsophon

นํ ?าฝ
น

มนี เตย

Capobianco, B. M., Nyquist, C., and Tyrie, N. 2012. Shedding 
light on engineering design: Scientific inquiry leads to an 
engineering challenge, and both are illuminated. Science 
and Children. 50(5): 58-64.



Biomimics and Biomimicry

01 02 03(Form) (Process) (Ecosystem)



Biomimicry for STEM Education
Observe

Problem

ที#มาของภาพ: http://bioimicryreport.blogspot.com/2014/02/gecko-feet.html; https://biomimicry.org/biomimicry-examples/



Problems

The study of nature to emul
ate 

or be inspired

Design Design

The study of nature to emul
ate 

or be inspired



THE AMAZING OF SMAL
L BIRD

Humming Bird

Take Inspiration from its design 

and Process to Solve our Problems



The image 
part with 
relationship 
ID rId2 was 
not found in 
the file.

The Challenges of STEM Implementat
ion





Define problems and 
needs



qเปิดโอกาสใหต้ ั?งคาํถาม
qเปิดโอกาสใหร้ะบปุญัหา
qเปิดโอกาสใหน้กัเรยีนคดิวา่ควรมี
ขอ้จาํกดัอื#นดว้ย

qครคูวรกระต้นุใหน้กัเรยีนพจิารณาวา่
ปญัหาท่แีทจ้รงิคอือะไร เพ่อืใหเ้กดิ
ประโยชนต์ามเป้าหมายที#วางไว้

qแตป่ญัหาที#มอียู่ คอื ครมูกักาํหนด
สถานการณแ์ละขอ้จาํกดัใหเ้ลย



Plan



qนกัเรยีนควรมโีอกาสไดศ้กึษามาอยา่งดี วา่มี
ใครทาํอะไรมาแลว้บา้งและนํามาใช้
ประโยชนอ์ะไรได้ ครคูวรมกีารตรวจสอบ
กอ่นดว้ยวา่นกัเรยีนไดศ้กึษาอะไรมาบา้งกอ่น
หนา้น้แีลว้ 

qนกัเรยีนมกัออกแบบแบบผวิเผนิมากเกนิไป
ไมม่รีายละเอยีดระบุ ที#จะชว่ยเวลานําไปสรา้ง
จรงิ ขาดการ ลงรายละเอยีดเชน่ วสัดุ ขนาด
ระยะทาง ฯลฯ (มกัออกแบบครา่วๆ) 

qการอภปิรายในช ั?นเรยีนชว่ยใหน้กัเรยีนแต่
ละกลุ่มไดพ้จิารณาขอ้ดขีอ้ดอ้ยของการ



Construct



qfair-test experiment ไมใ่ช ่try-and-
error

qสิ#งที#จะทดสอบในชิ?นงานที#ถกูสรา้งขึ?น
นกัเรยีนมกัวางแผนการทดสอบแบบไม่
มี ทศิทาง เชน่ การ เปลี#ยนมากกวา่ 1 ตวั
แปร ในการทดสอบเดยีวกนั 

qนกัเรยีนควรวางแผนการทดลองในตวั
แปรที#ละตวัแปรเพ่อืใหไ้ดค้าํตอบที#ดสีดุ
กอ่น



Evaluate 



q นกัเรยีนมกัประสบปญัหาวา่ไมส่ามารถ
จบัจดุเนน้ไดว้า่ควรสนใจท่จีะปรบัปรงุ
ในสว่นใดของตน้แบบ (prototype) ที#ได้
ทาํการสรา้งและทดสอบ

q การสรา้ง ideas มากๆ และเลอืก idea ที#
ดที ี#สดุเป็นกลยทุธส์าํคญัใน
กระบวนการออกแบบ 

q นกัเรยีนมกัไมส่นใจที#จะสรา้ง ideas 
มากๆ เพื#อจะพจิารณา โดยมกัใชส้ ิ#งที#



Communicate 



qนกัเรยีนมกัออกแบบการนําเสนอโดย
เลอืกใชว้สัดทุ ี#หาไดใ้กลต้วัเลย 

qโดยยงัไมไ่ดพ้จิารณาถงึขอ้ดแีละขอ้
เสยีของแตล่ะการตดัสนิใจอยา่ง
ละเอยีด

qขาดการนําเสนอ ”How to” ที#มาจาก
ขอ้มลูและหลกัฐาน 

qขาดการอภปิรายโตแ้ยง้ทาง
วทิยาศาสตร ์(Scientific            
Argumentation)



BEATS
STEM2TV



BEATS
STEM2TV



BEATS
STEM2TV



BEATS
STEM2TV



PD program: Developing STEM innovative learning 
through classroom action research

STEM & AR 
workshop
• Introduce 6-Es STEM 

activities/Modules
• Introduce CAR
• Introduce E-portfolio
• Introduce CCR

Coaching & 
Mentoring
• STEM Innovative 

learning activities
• CAR

Coaching & 
Mentoring
• Lesson learned about 

STEM through CAR

June, 2018 October, 2018



PD program for enhancing teachers’ PCK for STEM

Day	1

analyzing 
teaching 
problems in 
order to generate 
research 
questions

Day2 Weeks	
2-6

Day3 Day4

planning and 
searching for 
ideas to address 
the research 
questions

Collecting data  Writing and 
presenting a 
research report

Analysing data
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Sharing experiences on STEM teaching 
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Searching for common understanding of STEM teaching 
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Finding out problems and coming up to research questions



95 Presenting research questions and research methodology



- How do I develop my students’ scientific argum
entation skills through STEM activities in the topi
c of evolution?

- How do I enhance students’ engineering practi
ces through STEM project? 

96Teachers’ Research Questions
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Joro

T1

T2

T3

T4 Pond

T1

T2

T3

T4

Palm

T1

T2

T3

T4
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A member of SEAL team working with in-service teachers in each group
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A member of SEAL team working with in-service teachers in each group



100 SEAL team introducing student learning 
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Student Learning 

1. Critical Thinking (Palm)
2. Collaborative Problem Solving(Toei)
3. Creative thinking (Tee)
4. Scientific Argumentation (Joro)
5. Engineering Practices (Toon)
6. Scientific Conceptions (Pond)



103 SEAL team introducing alternative STEM teaching approaches 
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106

Teachers back to develop their own lessons, implement the lessons
and collect data. 
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Teachers join the program once again to share their findings 
regarding their STEM teaching practices
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