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. 7. . .. _ Creative Thinking
Thinking Circuit & Critical Thinking

Creative Thinking Critical Thinking

+ Systematic Problem
Solving

» Cogpnitive
Adaptability

* Inquiry Mindset

+ Deep
Understanding

Thinking Circuit | a complete thinking process: generate = analyze — apply.

AN 1 Thinking Circuit: Combination of Creative & Critical Thinking

Thinking Circuit
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2. §RLRNIZABY Critical Thinking (29NANANII227)
e Analyzes Information
e Evaluates Refines
e Reasoning Logic

e Accuracy Evidence
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AN 2 Mind Map: Thinking Circuit
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Rubric for Assessing Comprehensive Thinking Skills (Thinking

Circuit)
A Needs
'I:hlnkng Excellent (4) Good (3) Fair (2) Improvement
Dimension a)
Creative Generates a Generates Generates Fails to
Thinking wide variety some new few new generate new
of new ideas, | ideas, 1deas, shows | ideas and
demonstrates | demonstrates | cognitive shows no
high initiative, | a good level | limitations, evidence of
and presents of creativity, |and is not creativity.
creative and 1s very open to
concepts; open | receptive to | new
to new new concepts. | concepts.
possibilities.
Critical Conducts in- | Analyzes and | Analyzes Fails to
Thinking depth analysis, | evaluates information | analyze or
demonstrates | information | superficially | evaluate
reasoned accurately, with information
evaluation and | demonstrating | incomplete or | accurately and
refinement, moderate use | inaccurate lacks
and clearly of reasoning | reasoning. reasoning.
supports and evidence
conclusions (=<60%).
with logic and
evidence.
Thinking Applies the Applies the Begins to Does not
Circuit thinking thinking apply the apply the
(Comprehensive | circuit circuit fairly | thinking thinking
Thinking) systematically, | well, showing | circuit but circuit
continuously | moderate inconsistently | systematically;
reflects and reflection and | reflects and | lacks
improves improvement | improves reflection and
work (<60%). work improvement.
processes, processes.
adapts
effectively,

Usimdiloyudun] davilszavd. (2568). 29931194 (Thinking Circuit). N ANENAaaImUARR | Tongprasong, P. (2025).




1

Thinking Needs
. . Excellent (4) Good (3) Fair (2) Improvement
Dimension a)
solves
problems
accurately,

and produces
valuable and
meaningful
outcomes.
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Thinking Circuit

Thinking Circuit refers to a systematic and continuous thinking process
structured as a cycle comprising stages of information intake, processing,
analysis, and decision-making. This process is interconnected with feedback
mechanisms to continually improve and enhance the quality of thinking. It
enables the thinker to effectively link new knowledge with prior experiences,
resulting in creative and sustainable problem-solving across various contexts.
Creative Thinking and Critical Thinking are essential 21st-century skills that
are closely related and mutually reinforcing. Creative Thinking focuses on
generating new ideas, possibilities, and novel solutions, while Critical
Thinking emphasizes analyzing, evaluating, and refining those ideas to ensure
they are logical, clear, and practical. The integration of these two skills
produces a comprehensive and effective problem-solving process. This is
supported by the OECD report (2025), which identifies the ability to generate,
evaluate, and improve ideas as key components of high-quality creative
thinking.

Recent studies have underscored the importance of integrating both skills. For
instance, Shaber et al. (2025) investigated university students and found a
significant positive correlation between Creative Thinking and Critical
Thinking, recommending the parallel development of both skills. Similarly,
Kuscu & Erdogan (2024) studied mathematics teachers before instruction and
observed high levels of both skills, a moderate positive correlation, and that
Creative Thinking predicted 23% of the variance in Critical Thinking.

Moreover, Thornhill-Miller et al. (2023) included Creative Thinking and
Critical Thinking as part of the “4Cs,” alongside Communication and
Collaboration—skills necessary for learning and working in the digital society
of the 21st century. The integration of these skills not only helps learners think
creatively and critically but also supports the development of other
competencies essential for success in a rapidly changing digital world.
Key Characteristics of the Thinking Circuit
e Itis an iterative thinking process involving continuous self-
regulation.
e [ts main components include input (information reception),
processing, analysis and synthesis, decision-making, and feedback.
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e [t supports both creative and critical thinking by balancing deep
insights and diverse perspectives.
e [t promotes continuous learning and ongoing development.

Venn Diagram Representation of the Relationship Between
Creative Thinking and Critical Thinking

1. Creative Thinking (Blue Circle - Left)
e Generates ideas
e Explores new possibilities
¢ Imagination and innovation
e Brainstorming and divergent thinking
Summary: Focuses on producing unlimited ideas, encouraging novelty, risk-
taking, and multiple perspectives. It happens spontaneously and flexibly,
commonly applied in art, problem-solving, and ideation.
2. Critical Thinking (Purple Circle - Right)
e Analyzes information
e Evaluates and refines
e Uses reasoning and logic
e Ensures accuracy and evidence
Summary: Emphasizes rational analysis and evaluation, logical coherence,
and reliability. It involves questioning assumptions and biases and making
evidence-based decisions. Applied in decision-making, analysis, and
problem-solving.
3. Thinking Circuit (Gray Overlapping Area - Center) — The
Connection
e Systematic problem solving
e Cognitive adaptability
¢ Inquiry mindset
e Deep understanding
Summary: Applied in problem-solving and decision-making, requiring
openness and adaptability. It stimulates curiosity and exploration, aiming for
clarity and profound comprehension. It employs structured reasoning and
questions assumptions while considering alternatives. Creative Thinking
generates ideas, while Critical Thinking evaluates and refines them.

Usimdiloyudun] davilszavd. (2568). 29931194 (Thinking Circuit). N ANENAaaImUARR | Tongprasong, P. (2025).
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Overall Relationship

« Creative Thinking = The starting point for generating new ideas.

o Critical Thinking = The subsequent step that filters and makes ideas
practical and applicable.

o Thinking Circuit (Integration) = A complete thinking process:
conceive — analyze — apply effectively.

Cooking Analogy

o Creative Thinking = Inventing new recipes.

o Ciritical Thinking = Tasting, adjusting flavors, and checking quality
before serving.

o Thinking Circuit = The entire cooking cycle, linking recipe creation,
continuous improvement, and serving to deliver delicious, high-quality
food with memorable presentation.

Creative Thinking and Critical Thinking are vital 21st-century skills that
complement and enhance each other. Creative Thinking emphasizes
generating new concepts, possibilities, and novel problem-solving approaches,
while Critical Thinking focuses on analyzing, evaluating, and refining these
concepts to ensure they are reasonable, clear, and practical. Their integration
leads to a comprehensive and effective problem-solving process. This synergy
is validated by the OECD report (2025), highlighting the importance of the
ability to create, assess, and improve ideas as core to high-quality creative
thinking.

Recent research, such as Shaber et al. (2025), has reinforced the significance
of developing these skills concurrently, demonstrating positive correlations
between Creative Thinking and Critical Thinking. Kuscu & Erdogan (2024)
also found that Creative Thinking could predict a significant portion of
Critical Thinking variance among mathematics teachers. Furthermore,
Thornhill-Miller et al. (2023) identify these two skills as part of the essential
“4Cs” alongside Communication and Collaboration for effective learning and
working in the digital era.

The integration of Creative and Critical Thinking not only enhances learners’
ability to think innovatively and rationally but also supports the development
of other competencies necessary for success in today’s fast-changing digital
society.
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Activity 1: Idea Generation (Creative Thinking)

Key Indicators: Diversity of ideas, creativity, openness to new possibilities, use of
brainstorming techniques

Level Description Indicators
4 — Excellent Generates a wide range | - More than 5 ideas
of distinctive and generated
compelling ideas, - Ideas are highly
presenting innovative | original and innovative
and original concepts; | - Fully open to new
demonstrates accurate | concepts without bias
and effective use of - Uses multiple
diverse brainstorming | brainstorming
techniques. techniques accurately
and effectively
3 - Good Generates a variety of | - 3—5 ideas generated
ideas at a good level, - At least 60% of ideas
though some may lack | are engaging or
distinctiveness. noteworthy
- Demonstrates

moderate openness to
new concepts (at least
60%)

- Uses brainstorming
techniques, though
with limited variety

2 — Fair Generates few ideas - 1-2 ideas generated
with limited originality | - Most ideas (>80%)
are repetitive or
conventional

- Shows limitations in
openness to new
concepts

- Uses few or no
brainstorming
techniques

Usimdiloyudun] davilszavd. (2568). 29931194 (Thinking Circuit). N ANENAaaImUARR | Tongprasong, P. (2025).
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Level

Description

Indicators

1 — Needs Improvement

Fails to generate new
ideas or produces ideas
unrelated to the topic.

- No ideas generated

- Shows restricted and
closed-minded thinking
- No use of
brainstorming
techniques
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Activity 2: Analysis and Evaluation of Ideas (Critical Thinking)
Key Indicators: Data analysis, assessment of credibility, application of
reasoning and evidence, formulation of critical questions

Level Description Indicators

4 — Excellent Conducts in-depth - Completes a

analysis and evaluation | comprehensive

of ideas, applying clear | analysis with detailed

reasoning supported by | substantive insights

strong evidence; - Supports every

formulates questions conclusion with sound

that challenge logical reasoning

underlying - Formulates accurate

assumptions. and precise critical
questions

- Thoroughly examines
assumptions and
potential biases

3 - Good Performs sound - Conducts a
analysis and evaluation | sufficiently
of ideas, applying comprehensive
reasoning and evidence | analysis
at an acceptable level. | - Supports most

conclusions with
logical reasoning and
evidence (< 80%)

- Poses critical
questions on some

issues (< 60%)
- Reviews assumptions,
but not thoroughly or
consistently
2 — Fair Provides partial - Analyzes only part of

analysis and evaluation | the data (< 60%)

of ideas, with Reasoning and

incomplete reasoning | evidence are

and evidence. insufficient, inaccurate,
or unclear
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Level

Description

Indicators

- Generates few critical
questions

- No evidence of
thorough assumption
checking

1 — Needs Improvement

Lacks reasoned
analysis or evaluation
of ideas.

- Fails to provide
complete analysis

- No reasoning or
evidence to support
conclusions

- No critical questions
posed
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Activity 3: Application and Refinement of Ideas (Thinking

Circuit)

Key Indicators: Systematic problem-solving, adaptability based on feedback,
curiosity, deep understanding

Level

Description

Indicators

4 — Excellent

Applies the thinking
circuit in a highly
systematic manner,
engages in continuous
reflection and
refinement of ideas,
and demonstrates

- Presents problem-
solving methods in a
clear, step-by-step
sequence

- Immediately refines
ideas based on
feedback

application of the
thinking circuit, with
limited continuity and
depth in reflective
thinking.

exceptional - Actively explores
adaptability and new possibilities with
curiosity (= 90%). high curiosity
Exhibits deep
understanding of
content and context
3 - Good Applies the thinking - Presents problem-
circuit effectively, with | solving methods in a
moderate levels of structured manner
reflection and idea - Incorporates some
refinement (< 60%). feedback into idea
refinement
- Demonstrates
moderate curiosity
(£60%)
- Shows substantial
understanding of most
content (= 80%)
2 — Fair Demonstrates partial - Presents problem-

solving methods that
are unclear or lack
procedural order

- Makes minimal
refinements to ideas
(£20%)
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Level

Description

Indicators

- Demonstrates low
curiosity (< 20%)
Shows superficial
understanding of
content and context
(£20%)

1 — Needs Improvement

Does not apply the
thinking circuit
systematically, lacking
both reflection and
refinement in the
thinking process.

- Omits structured
problem-solving steps
- Does not refine ideas
Shows no evidence of
curiosity

- Displays very limited
understanding
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Full Academic Rubric for Thinking Skills Assessment

(Creative Thinking — Critical Thinking — Thinking Circuit)

Activity Level Description Indicators

1. Creative 4 — Excellent Generates a wide | - Represent more

Thinking variety of than 5 distinct ideas
distinctive and - High originality

Generating original ideas, and innovation

New Ideas presenting - Fully open to new
innovative perspectives without

Key Indicators: concepts with high | bias

Diversity of creativity; -Employs a variety

ideas, creativity, demonstrates of well-executed

openness to new
possibilities, use

openness to new
possibilities and

brainstorming
techniques

of brainstorming applies diverse
techniques brainstorming
techniques
effectively.
3 - Good Generates a good | - Represent 3—5
variety of ideas, ideas
though some may | -At least 60% of
lack distinction; ideas are engaging
shows moderate or innovative
openness to new | - Moderate openness
possibilities and to new perspectives
applies (=60%)
brainstorming -Uses brainstorming
techniques techniques, but not
adequately. extensively
2 — Fair Generates a - Represent 1-2
limited number of | ideas

ideas with
minimal novelty;
exhibits restricted
openness to new
perspectives and

- Most ideas are
repetitive or
conventional

- Limited openness
to new perspectives
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Activity Level Description Indicators
uses few or no - Minimal or no use
brainstorming of brainstorming
techniques. techniques

1 — Needs Unable to generate | - No ideas generated

Improvement relevant new ideas | -Displays restrictive
or ideas unrelated | or closed thinking
to the topic; shows | - No use of
no evidence of brainstorming
creative techniques
engagement.

2. Critical 4 — Excellent Analyzes and - Fully

Thinking

Analyzing and
Evaluating Ideas

Key Indicators:
Data analysis,
credibility
assessment,
reasoning and
evidence, critical
questioning

evaluates ideas in
depth, using clear
logical reasoning
and strong
supporting
evidence;
formulates
insightful
questions that
challenge
assumptions.

comprehensive data
analysis with
detailed insights

- Logical reasoning
supports every
conclusion

- Poses precise and
relevant critical
questions
Carefully examines
assumptions and
biases

3 - Good

Analyzes and
evaluates ideas
effectively, with
acceptable use of
reasoning and
evidence; raises
some critical
questions.

- Covers most
relevant data

- Reasoning and
evidence support
most conclusions
(< 80%)

- Critical questions
posed in some areas
(£60%)

- Considers
assumptions but not
comprehensively
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Activity Level Description Indicators
2 — Fair Partially analyzes | - Analyzes only part
and evaluates of the data (< 60%)
ideas; reasoning - Reasoning and
and evidence are | evidence are
incomplete. insufficient or
unclear
- Few critical
questions posed
No clear
examination of
assumptions
1 — Needs Lacks analytical - Data analysis is
Improvement depth or logical incomplete
evaluation of - No reasoning or
ideas; no evidence presented
evidence-based - No critical
reasoning questions posed
provided.
3. Thinking 4 — Excellent Applies the - Presents problem-
Circuit thinking circuit solving in clear,
systematically, sequential steps
Application and engaging in - Immediately
Refinement of continuous refines ideas based
Ideas reflection and on feedback
refinement of - Actively explores
Key Indicators: ideas; new options with
Systematic demonstrates high curiosity
problem-solving, exceptional - Demonstrates deep
adaptability adaptability and understanding of
based on curiosity (= 90%). | content and context
feedback,
curiosity, deep
understanding
3 - Good Applies the - Presents structured
thinking circuit problem-solving
effectively with methods
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Activity Level Description Indicators
moderate levels of | - Incorporates some
reflection and feedback into idea
refinement refinement
(£60%). - Shows moderate

curiosity (< 60%)

- Understands most
content substantially
(= 80%)

2 — Fair Applies the - Problem-solving
thinking circuit to | methods unclear or
some extent, but | incomplete
lacks continuity - Minimal
and depth in refinement of ideas
reflection. (£20%)

- Low curiosity
(£20%)

- Displays
superficial
understanding

1 — Needs Does not apply the | - No structured

Improvement thinking circuit problem-solving
systematically; steps
lacks both - No idea refinement
reflection and - No evidence of
refinement. curiosity

- Very limited
understanding
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