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5IJOLJOHǰ�ǰCBTFEǰMFBSOJOHǰÙČĂĂąĕø

ñý�éø�ǰîó�÷Ăé÷ĉęÜǰǰĒéÜðøąĕó

Thinking-based learning

Kaittiyos Kuldejchaichan Ph.D. 
Yodying Dangprapai MD, Ph.D.

�

Thinking-based learning

Learning experience designed to cultivate�
higher-order thinking skills (HOTS)
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Higher-order thinking

Revised Bloom’s taxonomy

Critical thinking

Creative thinking

Metacognition

�

Revised Bloom’s taxonomy

     Analyze

     Remember
     Understand
     Apply

     Evaluate
     Create

�
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Can we teach 
higher-order thinking?

�

Higher-order thinking

Revised Bloom’s taxonomy

Critical thinking

Creative thinking

Metacognition

�



ýĎî÷ŤÙüćöđðŨîđúĉýéšćîÖćøýċÖþćüĉì÷ćýćÿêøŤÿč×õćóǰ	ýýü
ǰ�ǰ4JSJSBKǰ)FBMUIǰTDJFODFǰ&EVDBUJPOǰǰ&YDFMMFODFǰǰDFOUFSǰ	4)&&
8

20 Dec 2021

ēÙøÜÖćøĂïøöđßĉÜðäĉïĆêĉǰđøČęĂÜǰÖćøđøĊ÷îøĎšĒïïǰ"DUJWFǰMFBSOJOHǰǰêĂîǰ5IJOLJOHǰCBTFEǰMFBSOJOH

Six thinking hats for critical thinking

Facts, just facts�
Known or needed

Adapted from debonogroup.com

Bene=ts,�
Optimism

Di�culties,�
Problems, Caution

Feeling,�
Intuition

Possibilities,�
New ideas

Guidelines, Conclusions�
Decisions, Action plans

�

Creative 
thinkingEmpathy Critical 

thinking Innovation

(Human-centered) Design Thinking
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Higher-order thinking

Revised Bloom’s taxonomy

Critical thinking

Creative thinking

Metacognition




Sharing: How I “teach”�
higher-order thinking
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Marzano’s Dimension of Learning 
for higher-order thinking

1. Attitude & Perception

2. Acquire & Integrate

3. Extend & Re=ne knowledge

4. Use knowledge meaningfully

5. Habits of mind ����������������������
�����	
��������	������
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ÙüćöÿĞćÙĆâǰ5IJOLJOHǰ�ǰCBTFEǰMFBSOJOHǰ

éø�đÖĊ÷øêĉ÷ýǰÖčúđéßßĆ÷ßćâ ������������
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1. Disruptive education
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Disruptive education

� 21st Century Skills
� Lifelong learning
� Blended learning
� Competency based assessment

��	� � � : https://www.charm-eu.eu/
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21st Century Skills

->  Risk of jobless 

"(�  : https://ruchareka.wordpress.com/2012/03/24/21st-century-skills-




OLE Model & Disruptive education  

Objective

LearningEvaluation

Lifelong learning

Blended learning
Competency based 
assessment
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Competency based assessment

"(�  : https://www.jamaicaobserver.com/opinion/creating-a-culture-of-competency-based-assessment_126595?profile=1097

-> fundamental abilities
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Thinking-Based Learning ����������
1. Thinking Skills
2. Habits of mind
3. Metacognition

"(�  : Hartini Hashim, Mohd Norawi Ali, Mohd Ali Shamsudin. (2017). Infusing High Order Thinking Skills (HOTs) 

through Thinking Based Learning (TBL) during ECA to enhance students interest in STEM. International Journal of 

Academic Research in Business and Social Sciences; 7 (11) : 1191-1199.

��



ýĎî÷ŤÙüćöđðŨîđúĉýéšćîÖćøýċÖþćüĉì÷ćýćÿêøŤÿč×õćóǰ	ýýü
ǰ�ǰ4JSJSBKǰ)FBMUIǰTDJFODFǰ&EVDBUJPOǰǰ&YDFMMFODFǰǰDFOUFSǰ	4)&&
 17

20 Dec 2021

ēÙøÜÖćøĂïøöđßĉÜðäĉïĆêĉǰđøČęĂÜǰÖćøđøĊ÷îøĎšĒïïǰ"DUJWFǰMFBSOJOHǰǰêĂîǰ5IJOLJOHǰCBTFEǰMFBSOJOH
������������



1. Thinking Skills

"(�  : http://www.qualiterate.com/2015/06/creative-thinking-critical-thinking.html
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2. Habits of mind
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https://www.teachthoug
ht.com/pedagogy/what-
are-the-habits-of-mind/

-> 16 
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behaviors
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3. Metacognition
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� reflect on learner skills

�	



ýĎî÷ŤÙüćöđðŨîđúĉýéšćîÖćøýċÖþćüĉì÷ćýćÿêøŤÿč×õćóǰ	ýýü
ǰ�ǰ4JSJSBKǰ)FBMUIǰTDJFODFǰ&EVDBUJPOǰǰ&YDFMMFODFǰǰDFOUFSǰ	4)&&
 19

20 Dec 2021

ēÙøÜÖćøĂïøöđßĉÜðäĉïĆêĉǰđøČęĂÜǰÖćøđøĊ÷îøĎšĒïïǰ"DUJWFǰMFBSOJOHǰǰêĂîǰ5IJOLJOHǰCBTFEǰMFBSOJOH
������������

�
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�Achievement of 

flexible knowledge

� Critical thinking skill
� Problem solving skill
� Creative thinking skill

� Collaborative effort 
� Self-regulation 
� Self-efficacy

����� : José S. Torrecilla, Belén Gutiérrez-de-Rozas, and John C. Cancilla. 

(2021). Thinking-Based Learning at Higher Education Levels: Implementation 

and Outcomes within a Chemical Engineering Class. Journal of Chemical 

Education; 98(3) : 774-781

I.H. Amzat and N.P. Valdez (eds.). (2017). Teacher Empowerment Toward 

Professional Development and Practices, DOI 10.1007/978-981-10-4151-8_14
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����	��	����� Thinking-Based Learning

1. TBL-trained teacher
2. Learning materials
3. Classroom equipment
4. Large number of students
5. Time consuming

����� : I.H. Amzat and N.P. Valdez (eds.). (2017). Teacher Empowerment Toward Professional Development and Practices,                            

DOI 10.1007/978-981-10-4151-8_14
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LearningEvaluation

Bloom's taxonomy
1. Cognitive Domain 
2. Affective Domain
3. Psychomotor Domain

Active learning
4EEngagement, Explore, 

Explain(Extend/ Elaborate), 
Evaluation

- Knowledge
- Attitude
- Skill 

�
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What : Thinking-Based Learning �������
Infusion technique in teaching thinking skills to students 
through its 3 components 

1) Thinking skills 

2) Habits of mind (HOM) 

3) Metacognition

����� : Hartini Hashim, Mohd Norawi Ali, Mohd Ali Shamsudin. (2017). Infusing High Order Thinking Skills 

(HOTs) through Thinking Based Learning (TBL) during ECA to enhance students interest in STEM. 

International Journal of Academic Research in Business and Social Sciences; 7 (11) : 1191-1199.

�

Why : Formative or Summative assessment ?

Formative assessment = ensure continuous improvement

Summative assessment = evaluate student learning at the end

����� : https://files.eric.ed.gov/fulltext/EJ1079531.pdf

�



ýĎî÷ŤÙüćöđðŨîđúĉýéšćîÖćøýċÖþćüĉì÷ćýćÿêøŤÿč×õćóǰ	ýýü
ǰ�ǰ4JSJSBKǰ)FBMUIǰTDJFODFǰ&EVDBUJPOǰǰ&YDFMMFODFǰǰDFOUFSǰ	4)&&
 47

20 Dec 2021

ēÙøÜÖćøĂïøöđßĉÜðäĉïĆêĉǰđøČęĂÜǰÖćøđøĊ÷îøĎšĒïïǰ"DUJWFǰMFBSOJOHǰǰêĂîǰ5IJOLJOHǰCBTFEǰMFBSOJOH������������

�

How : ��������������� Thinking-Based Learning

�������� : Hartini Hashim, Mohd Norawi Ali, Mohd Ali Shamsudin. (2017). Infusing High Order Thinking Skills (HOTs) through Thinking Based Learning (TBL) during 

ECA to enhance students interest in STEM. International Journal of Academic Research in Business and Social Sciences; 7 (11) : 1191-1199.

1. Thinking skills 

2. Habit of mind 

3. Metacognition 

4. Satisfaction

1. Flexible knowledge 

2. Behavior 

3. Awareness skill 

4. Feeling + Attitude

1. Test

2. Rubric scale

3. Rating scale

4. Questionnaire

�

1. Higher-order-thinking skills (HOTs) Test 

1. Choose some information in the form of pictures, graphs, tables, discourses, etc that 
have a relationship in a case
2. The motivation should require the ability to interpret, looking for a relationship, 
analyze, conclude, or create 
3. Choose circumstances/problems that are contextual and interesting (current issue) 
that motivate students to read 
4. Directly related to the question and work as stimulation to solve the problems
����� : T Sunarti, Wasis , Supardiyono, and MNR Jauhariyah. (2021). Train the skills of making HOTS-based physics questions to physics teachers 

in Mojokerto. Journal of Physics: Conference Series Seminar Nasional Fisika (SNF) Unesa 2020. doi:10.1088/1742-6596/1805/1/012027
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���������
�	������ !

����� : https://iopscience.iop.org/article/10.1088/1742-6596/1185/1/012034/pdf




HOTs-based physics 

questions' characteristics 
were applied by analyzing 

sample questions, such as 
the 2015 PISA question in 

Figure 2. The real-life 
context stimuli used in 

Question 1 

����� : T Sunarti, Wasis , Supardiyono, and 
MNR Jauhariyah. (2021). Train the skills 
of making HOTS-based physics questions 
to physics teachers in Mojokerto. Journal 
of Physics: Conference Series Seminar 
Nasional Fisika (SNF) Unesa 2020. 
doi:10.1088/1742-6596/1805/1/012027

�
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����� : T Sunarti, 
Wasis , 
Supardiyono, and 
MNR Jauhariyah. 
(2021). Train the 
skills of making 
HOTS-based 
physics questions to 
physics teachers in 
Mojokerto. Journal 
of Physics: 
Conference Series 
Seminar Nasional 
Fisika (SNF) Unesa
2020. 
doi:10.1088/1742-
6596/1805/1/01202
7

�

2. Habits of mind rubric 

����� : 
available at 
https://www.
habitsofmin
dinstitute.or
g/wp-
content/uplo
ads/2016/11/
Habits-of-
Mind_Rubri
c.pdf

��
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3. Metacognition Questionnaire

����� : Swartz and McGuinness. (2014). Developing and Assessing Thinking Skills Project Final Report Part 1 February 

2014 with all appendices. available at https://www.ibo.org/globalassets/publications/ib-research/continuum/student-

thinking-skills-report-part-1.pdf.
��
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