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Thinking - based learning Aaazls

|
Thinking-based learning

Yodying Dangprapai MD, Ph.D.

Kaittiyos Kuldejchaichan Ph.D.

e
Thinking-based learning

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

@juﬁmmLfJuLﬁﬂﬁmm'ﬁﬁﬂwﬁwam’mm%qﬁumw (fA3) - Siriraj Health science Education Excellence center (SHEE)G
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Higher-order thinking

Revised Bloom’s taxonomy
Critical thinking
Creative thinking

Metacognition

Revised Bloom’s taxonomy

Create

Evaluate

Analyze

Apply
Understand

4
4

Remember

u@Ju&]‘m’mLmeﬁﬂG’ﬁumﬁﬁﬂwﬁwUﬂﬂﬂaqumﬂﬁw (#@7) - Siriraj Health science Education Excellence center (SHEE)
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Can we teach
higher-order thinking?

Higher-order thinking

Critical thinking

Creative thinking

quﬂmmLﬂuLaﬂﬁ'mm'ﬁﬁﬂwﬁwmmﬁm‘q%mw (fA3) - Siriraj Health science Education Excellence center (SHEE)G
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Six thinking hats for critical thinking

Feeling,
Intuition

Facts, just facts
Known or needed

Benefits, Possibilities,

Optimism e ) New ideas
Difficulties,

Problems, Caution

Guidelines, Conclusions
Decisions, Action plans

Adapted from debonogroup.com

(Human-centered) Design Thinking

Empathy thinking thinking Innovation

v;ius?mmLﬂuLSﬂﬁmmsﬁwﬁwmmam‘qﬁumw (#@7) - Siriraj Health science Education Excellence center (SHEE)
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Higher-order thinking

Metacognition

Sharing: How | “teach”
higher-order thinking

QuﬁmmLﬂuLaﬂﬁﬂum'ﬁﬁﬂwﬁwmmﬁm‘q%mw (fA3) - Siriraj Health science Education Excellence center (SHEE)ﬂ
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Marzano’s Dimension of Learning
for higher-order thinking

1. Attitude & Perception
2. Acquire & Integrate
3. Extend & Refine knowledge

4. Use knowledge meaningfully

5. Habits of mind - Critical & Creative thinking
- Metacognition

v;ius?mmLﬂuLSﬂﬁmmsﬁwﬁwmmam‘qﬁumw (#@7) - Siriraj Health science Education Excellence center (SHEE)
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1. Disruptive education
2. Thinking-Based Learning UsenauaiY
3. Thinking-Based Learning ﬁ11ﬁﬁjﬁ gUINA

4. ANUNINIBVD Thinking-Based Learning

v;ius?mmLﬂuLSﬂﬁmmsﬁwﬁwmmam‘qﬁumw (#@7) - Siriraj Health science Education Excellence center (SHEE)
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1. Disruptive education

Disruptive education

® 21st Century Skills
® Lifelong learning
® Blended learning

® Competency based assessment

WAL : https://www.charm-eu.eu/

QuﬂmmLi‘]uLﬁﬂﬁmmiﬁﬂwﬁwmmam‘q%mw (fA3) - Siriraj Health science Education Excellence center (SHEE)E
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21st Century SKkills

2| st Century Student Outcomes

and Support Systems

-> Risk of jobless

Core Subjects — 3Rs
and 21st Century Themes Information,
Life and‘ Media, and
Career Skills Technology
Skills

Standards and
Assessments

Curriculum and Instruction
Professional Development

Learning Environments

P https://ruchareka.wordpress.com/2012/03/24/2 1st-century-skills-

OLE Model & Disruptive education

Lifelong learning

Objective

Competency based

Blended learning
assessment

Learning

gijuEJ‘ﬂ’J’]llL‘fJutﬁﬂﬁﬁumsﬁﬂwﬁwmmam‘mm’]‘w (#@7) - Siriraj Health science Education Excellence center (SHEE)
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Lifelong learning

@ thestandard.co/mhesi-and-higher-education/ @ )

—ty &

22. UaaaonuUsetuaunas-In-1on 1ssuavnla sunnno1oisgudu
Ussuaunasiu2 U

-> real-life experiences
0000 d

9
Blended learning

Blended -> student-centered

Learning = o

Online Face-To-Face
Learning Learning
‘ﬁm : https://www .limitlesseducation.net/blended-learning/blended-learning
10

QuﬁmmLﬂuLaﬂﬁﬂum'ﬁﬁﬂwﬁwmmﬁm‘q%mw (fA3) - Siriraj Health science Education Excellence center (SHEE)G
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Competency based assessment

-> fundamental abilities

fn: https://www.jamaicaobserver.com/opinion/creating-a-culture-of-competency-based-assessment _126595?profile=1097

11

Thinking-Based Learning dsznoune

1. Thinking Skills
2. Habits of mind

3. Metacognition

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

19
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1. Thinking Skills

¢ Imagine
e Invent

Creative
e Change

e Design \Thinking
e C(Create ¢
e Design

Problem- \piess
Solving s

e Analyse * Inventcriteria
¢ Breakdown to combine
e Compare Critical
e Categorise Thinking
e List \

[Cauareratecom |
* Sequence
e Rank

INE http://www.qualiterate.com/2015/06/creative-thinking-critical-thinking.html
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2. Habits of mind

1. Persisting
Stick to it!
Persevering in
task through to
completion; remaining
focused. Looking for
ways to reach your
goal when stuck.
Not giving up.

"‘

5. Thinking
about
your thinking

(Metacognition)

Know your knowing!

Being aware of your

own thoughts, strategies, feelings and
actions and their effects on others.

B

s 2. Managing
Impulsivity

=

K Take your time!

Thinking before acting; remaining
calm, thoughtful and deliberative.

6. Striving for
accuracy

Check it again!

Always doing your best. Setting high
standards. Checking and finding ways
to improve constantly.

]
~ | understanding

/' /2% and empathy
: A‘& Understand others!

Devoting mental energy to another

person’s thoughts and ideas; Make an

effort to perceive another's point of
view and emotions.

7] 7. Questioning
and problem
posing
How do you know?
Having a questioning
attitude; knowing
what data are needed & developing
questioning strategies to produce

those data. Finding problems to solve.

3. Listening with

4. Thinking
flexibly

Look at it another way!

Being able to change perspectives,
generate alternatives,
consider options.

8. Applying past

knowledge to
new situations

Use what you learn!
Accessing prior knowledge; transferring

knowledge beyond the situation
in which it was learned

9. Thinking &
communicating
with clarity and

precision
Be clear!
Strive for accurate communication in
both written and oral form; avoiding
over-generalizations, distortions,
deletions and exaggerations.

13. Taking
responsible
risks

Venture out!
Being adventuresome; living on the

edge of one's competence.
Try new things constantly.

i‘z’\ 10. Gather data
through
all senses
Use your
natural pathways!

Pay attention to the world around you
Gather data through all the senses.
taste, touch, smell, hearing and sight.

N\ || 14. Finding
humor

\] Laugh a little!

Finding the whimsical, incongruous
and unexpected. Being able to
laugh at one's self.

11. Creating,
imagining, and
innovating
Try a different way!

Generating new and novel
ideas, fluency, originality

15. Thinking

‘ interdependently
{ Work together!

Being able to work in and learn from
others in reciprocal situations.
Team work.

12. Responding
with wonderment
and awe

Have fun figuring it out!

Finding the world awesome,
mysterious and being intrigued
with phenomena and beauty.

NV 16. Remaining
open to
continuous
learning
Learn from experiences!

Having humility and pride when
admitting we don't know;
resisting complacency.

-> 16
intellectual

behaviors

‘ﬁll 1:

https://www.teachthoug
ht.com/pedagogy/what-
are-the-habits-of-mind/

15

3. Metacognition

* anilayan

® reflect on learner skills

1A

@ @Ju&]‘ﬂ’mmﬁmﬁﬂ@’fmmsﬁﬂwﬁwUﬂﬂﬂaqumﬂﬁw (#@7) - Siriraj Health science Education Excellence center (SHEE)
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Thinking-Based Learning M le AUINA

® Achievement of ® Collaborative effort

flexible knowledge ® Self-regulation

® Critical thinking skill ® Self-efficacy

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

° . .
PrOblem SOIVlng Sklll (2021). Thinking-Based Learning at Higher Education Levels: Implementation

and Outcomes within a Chemical Engineering Class. Journal of Chemical

d CreatiVe thil’lking Skill Education; 98(3) : 774-781

L.LH. Amzat and N.P. Valdez (eds.). (2017). Teacher Empowerment Toward

Professional Development and Practices, DOI 10.1007/978-981-10-4151-8 14

17

ANNMMEVDI Thinking-Based Learning

1. TBL-trained teacher

2. Learning materials

3. Classroom equipment

4. Large number of students

5. Time consuming

717 : LH. Amzat and N.P. Valdez (eds.). (2017). Teacher Empowerment Toward Professional Development and Practices,
DOI 10.1007/978-981-10-4151-8 14

1
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LUIN9IUNI58NUUY Thinking - based learning
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Inquiry: 4 E’s
1) Engage
2) Explore
3) Explain

4) Evaluation
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Evaluation
* By peers
* By Instructors

* By oneself
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1)Safety environment
2)Habit of Mind
3)Metacognition
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1) Engagement
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3.A5li feedback

Six Tynes of Socratic Questions

» Clarification

* Probe assumptions

* Probe rationale, reasons and evidence
* Probe implications and consequences
* Questions about the questions
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Questions ahout the questions
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5Uszdiuma Thinking-Based Learning

(what, why and how of assessment)
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OLE Model & Bloom's taxonomy

Thinking-Based Learning 1. Cognitive Domain
2. Affective Domain

Objecti .
3, Psychomotor Domain

- Knowledge
. Active learnin
- Attitude .
Learni
_ Skﬂl Rt 4EEngagement, Explore,
Explain(Extend/ Elaborate),

Evaluation
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What : Thinking-Based Learning aoazls

Infusion technique in teaching thinking skills to students
through its 3 components

1)  Thinking skills

2) Habits of mind (HOM)

3) Metacognition

1 : 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

N https://files.eric.ed.gov/fulltext/EJ107953 1.pdf
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How : #aNN1A%13910 Thinking-Based Learning

1. Thinking skills | |1. Flexible knowledge | 1. Test

2. Habit of mind 2. Behavior 2. Rubric scale
3. Metacognition | |3. Awareness skill 3. Rating scale
4. Satisfaction 4. Feeling + Attitude 4. Questionnaire

WAIUI9IN : Hartini Hashim, Mohd Norawi Ali, Mohd Ali Shamsudin. (2017). Infusing High Order Thinking Skills (HOTSs) 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. Higher-order-thinking skills (HOTSs) 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

11 : 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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aantsznevlunmsia !

‘ Higher Order Thinking Skills J

Reasoning Argumentation Problem Solving & Metacognition
Skills Skills Critical Thinking

Figure 2. Component Higher Order Thinking Skills

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

HOTs-based physics

questions' characteristics

A wind farm

were applied by analyzing

S$529Q01

Question 1: WIND FARMS sample questions, such as

The graphs below show the average wind speeds in four different places throughout . .
a year. Which one of the graphs indicates the most appropriate place to establish a the 2015 PISA questlon m

wind farm for generating electricity?

Figure 2. The real-life

»
»

A. % B g
3 /‘\\/\// %"* context stimuli used in
2
- 2 .
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s 8 s 8 37 : T Sunarti, Wasis , Supardiyono, and
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e MNR Jauhariyah. (2021). Train the skills
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é& AN~ T~—— %30— to physics teachers in Mojokerto. Journal
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§0 = = > §0 > Nasional Fisika (SNF) Unesa 2020.
= -
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?he Sirens I-’henomena

Ambulance in Garut moves in the middle of heavy traffic at a speed of 60 m/s past motorists
who stop at a red light. The siren sounds with a frequency of 800 Hz which the more prolonged is
heard weaker by the motorbike gets. When the sound source is away from the listener, there is a
difference in wavelength and frequency. Thus when the sound source moves away from the listener,
its wavelength increases.

Question 1: The phenomenon of sirens in sound waves
Based on the above discourse, circle 'T' for True or 'F' for False in each of the following statements!

Are the following conditions related to the Doppler effect? Chosen
The frequency that the motorist hears increases when he moves in the opposite T/F
direction to the ambulance.

The sound heard by motorists decreases because the wavelength decreases T/F
when the ambulance leaves the motorbike.

The frequency of the motorist's sirens decreased while they were still at the red T/F
light, and suddenly the wind moved in the direction of the ambulance at a certain

speed.

Question 2: The phenomenon of sirens in sound waves

Motorists immediately chased the ambulance at a speed of 10 m/s when the traffic light turned green.

The velocity of sound waves in the air at that time was 340 m/s.

a. What frequency did the person hear (decrease or increase)? Prove your answer through a
mathematical equation.

b. What is the frequency of the sound heard by the person?

‘ﬁm : 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

Habits of Mind

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

W

|
ﬂ

[uny
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3. Metacognition Questionnaire

Indicators of Metacognition Strongly Disagree Agree Strongly
Disagree Agree
Or Or Not Or Or
Not at all Not like me | Sure A bit Very Like
like me like me | me

I can use the thinking words to describe the kind of
thinking | do
| can describe in detail the steps in my thinking

| can describe a plan before starting out on a new thinking
task
| can keep track of my plan and the steps in my thinking

I can look back on the steps in my thinking to see if | can
improve them for next time

| can explain in detail how thinking about my thinking
helps me to improve my work and be a better thinker

131 : 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.

11
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