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Innovating Teachers Academy

The InTA Signature Planning Tool

Making your students’ thinking visible
A theory-informed guide & interactive workbook

Integrating metacognition, cognitive conflict & social reasoning

FOREWORD

Students can complete tasks without understanding.
They can produce correct answers without secure reasoning.
They can participate without conceptual clarity.

This workbook is about redesigning the cognitive conditions of your classroom so that thinking becomes:

e Visible

e Revisable

e Discussable
e Transferable

The strategies in this guide are small shifts.
Their cognitive impact is large.

HOW TO USE THIS WORKBOOK

Each section includes:
1. Theoretical foundation
2. Why it impacts learning
3. Explicit classroom modelling
4. Structured teacher planning pages
5. Reflection prompts

Read. Annotate. Test. Refine.
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PART | - THE SCIENCE OF VISIBLE THINKING

1. Metacognition Increases Learning Gains

What It Is

Metacognition is the ability to:
e Monitor understanding
e Evaluate strategy use
e Detect confusion
e Adjust approach

It is thinking about thinking.

Why It Matters

Without metacognition, students: With metacognition, students:
¢ Follow procedures mechanically e Notice when something isn’t working
e Confuse effort with mastery e Select alternative strategies
e Overestimate understanding e Reflect on learning processes
e Cannot transfer learning e Build independent expertise

Cognitive Impact
Reflection activates executive control systems that support:
e Strategy selection
e Error correction
e Self-regulation
e Long-term consolidation

Learning becomes deliberate rather than accidental.
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2. Cognitive Conflict Strengthens Memory
What It Is

Cognitive conflict occurs when reality contradicts expectation.

It forces conceptual updating.

Why It Matters
The brain predicts constantly.
When a prediction fails:
e Attention increases
e Curiosity rises
e Memory encoding strengthens
Misconceptions surface.

And only surfaced misconceptions can be corrected.

3. Cognition is Social

What it Is

Reasoning deepens when students:

Explain publicly

Justify claims

Negotiate disagreement

Reconcile evidence

Language externalises thought.

Why It Matters
Silent thinking hides errors.
Explanation reveals structure.

Debate refines understanding.
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PART Il - CORE STRATEGIES

STRATEGY 1 — Teacher Neutrality
Why It Works
When teachers immediately confirm correctness, thinking often stops.
Students learn to:

e Wait for validation

e Aim for approval

e Avoid intellectual risk
Neutral facilitation shifts responsibility for evaluation from teacher to students.
When the teacher withholds judgement:

e Multiple models surface

e Reasoning becomes necessary

e Error becomes visible

o Students evaluate ideas, not just answers

Neutrality does not reduce rigour.
It increases it.

Traditional Version — Mathematics (Upper Primary)
Topic: Growing Pattern (4, 8, 12, 16...)

Teacher asks:

“What is the 10th term?”

Student A:

“40.”

Teacher:

“Yes, correct.”

Teacher writes 40 on the board.

Moves on to next question.
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What Happens in This Version?

* One answer is confirmed immediately

e Alternative reasoning remains hidden

* Misconceptions stay invisible

e Students focus on correctness, not structure
e Cognitive effort drops after validation

Students may know the correct term, but not why it is correct.

Visible Thinking Version — Teacher Neutrality
Topic: Growing Pattern (4, 8, 12, 16...)

Teacher asks:

“What is the 10th term?”

Student A:

“40.”

Teacher (neutral tone):

“Interesting. What do others think?”

Student B:

“I disagree. | think it’s 36.”

Teacher:

“Tell us why.”

Student B:

“It goes up by 4, so 4 times 9 is 36.”

Teacher:

“Who agrees with Student A? Who agrees with Student B?”
Hands go up.

Teacher:

“Explain your reasoning to your partner.”

Students debate.

Some realise they confused the term position with multiplication.
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What Happens in This Version?

e Competing structural models surface

* Misconceptions become visible

e Students articulate reasoning

® Peer explanation sharpens understanding
e Error detection happens socially

e Evaluation shifts from teacher to class

Students analyse the relationship between position and growth rather than relying on shortcut logic.

Thinking continues beyond the first answer.

Why Explicit Modelling Matters
Without modelling, “be neutral” sounds abstract.
Teachers need to see:

® The exact phrasing

® The pacing

* The absence of approval cues

* The invitation to peer reasoning

* The moment misconception surfaces

Neutrality is deliberate practice — not silence.

Access gain:

Students know what to look for in a pattern before calculating.
They examine the relationship between term number and structure rather than relying on a quick
multiplication shortcut.

InTA reminder:

We don’t rush to validate answers; we reveal structure through dialogue.
Understanding grows when students evaluate relationships — not when they wait for confirmation.

STRATEGY 2 — Anonymous Prediction

Why It Works
Learning strengthens when students must:

e Committoanidea
e See that idea tested

e Experience surprise
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e Revise their thinking

e The brain constantly predicts.

When a prediction is contradicted:

e Attention increases
e Curiosity sharpens
e Memory encoding strengthens

e Conceptual revision occurs

Without commitment, there is no real cognitive conflict.
Without conflict, there is little conceptual change.

Anonymous prediction creates safe commitment.

Traditional Version — Science (Thermal Conductivity)
Setup:

Wood block and copper block at room temperature.

Teacher:

“Touch both. What do you notice?”

Students:

“The copper feels colder.”

Teacher explains:

“Copper is a better conductor of heat. That’s why it feels colder.”
Teacher continues explaining thermal conductivity.

Students copy notes.

Ice cube demonstration may follow.

Students observe copper melts ice faster.

Teacher confirms explanation.

Lesson moves on.
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What Happens in This Version?

* Misconception may remain internal

e Students are told the concept before committing
e Surprise is reduced

e Attention may remain moderate

e Explanation is teacher-led

Students may remember the fact:
“Copper conducts heat better.”

But they may not revise their initial assumption deeply.

Visible Thinking Version — Anonymous Prediction
Setup:

Wood block and copper block at room temperature.
Teacher:

“Touch both. What do you notice?”

Students:

“The copper feels colder.”

Teacher records publicly:

Copper = cold

Wood = warm

No explanation.

Prediction Phase

Teacher:

“If I put an ice cube on each block, which one will melt first?”
“Close your eyes.”

“Raise your hand for wood.”

Counts.

“Raise your hand for copper.”

Counts.

Teacher writes tally on board:
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Wood: 14

Copper: 8

Still no explanation.

Observation

After 5 minutes:

Ice melts faster on copper.

Gasps.

Students:

“But it felt colder!”

Explanation Discussion

Teacher (neutral tone):

“So why did that happen?”

Student:

“Maybe cold doesn’t mean it melts slower?”
Another:

“Maybe copper transfers heat better?”
Teacher:

“What does that suggest about how heat moves?”

Now the concept of thermal conductivity is introduced in response to student reasoning.

What Happens in This Version?

e Misconception surfaces publicly but safely

e Students commit to a belief

e Surprise increases attention

e Cognitive conflict triggers model revision

e Explanation emerges from student reasoning

e Concept becomes meaningful, not memorised

Students move from “It feels colder” to “It transfers heat more efficiently.”

Conceptual understanding replaces intuition.
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Why Explicit Modelling Matters
Teachers need to see:

* The pause before explanation

* The importance of public tally

® The neutrality during reveal

* The discussion before concept naming

® The pacing of surprise

Without modelling, prediction becomes a quick question.

With modelling, it becomes cognitive design.

Access gain:
Students know to question first impressions before forming conclusions.

They recognise that intuition must be tested against evidence, and that scientific understanding requires
revising assumptions.

InTA reminder:
We don’t correct misconceptions immediately; we make them visible.

Understanding strengthens when learners commit, observe, and revise — not when they are told the
answer first.

STRATEGY 3 — Slow Reveal
Why It Works
Understanding deepens when learners:
e Activate prior knowledge
e Form expectations
e Test predictions
e Revise interpretations
When a text is revealed all at once, prediction stops.
When information is staged, thinking continues.

Slow reveal deliberately creates:
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e Anticipation

¢ Cognitive tension

e Schema activation
e Conceptual revision

It turns reading from decoding into interpretation.

Traditional Version — English (Upper Primary)
Teacher distributes full text.

Students read silently.

Teacher asks:

“What is the message of this story?”

Student:

“It’s about friendship.”

Teacher:

“Yes, good.”

Teacher may ask a few comprehension questions.

Class moves on.

What Happens in This Version?

e Interpretation forms quickly

e Initial schema is not challenged

e Alternative meanings may remain hidden

e Surprise (if present) is absorbed passively

e Conceptual depth depends on confident students

Students may identify the message. But they may not examine how that message is constructed.

Visible Thinking Version — Slow Reveal
Text Excerpt 1

Two animals cooperate peacefully.

Teacher:

“What kind of story does this feel like?”

Students:
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“A children’s story.”
“A fable.”
“Like Aesop.”

Teacher:
“What usually happens in fables?”
Students:

“Something goes wrong.”
“They learn a lesson.”

Prediction Phase

Teacher:

“What do you think will happen next? Why?”
Students:

“They’ll argue.”
“A predator will attack.”

Teacher records key expectations on board.

No confirmation.

Text Excerpt 2

The story turns darker than expected — betrayal, moral ambiguity.
Silence.

Teacher:

“Why didn’t we predict that?”

Students:

“Because fables usually aren’t this dark.”

Teacher:

“What might the author be doing?”

Students:

“Maybe it represents something bigger.”
“Maybe it’s about humans.”
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What Happens in This Version?

e Schema is deliberately activated

e Expectations are made visible

e Surprise creates cognitive conflict

® Genre understanding deepens

e Surface reading shifts toward allegorical reasoning
e Students revise their conceptual model of “fable”

Interpretation becomes iterative rather than immediate. Students experience meaning construction in
real time.

Why Explicit Modelling Matters
Teachers need to see:

* Where to pause

e What to ask

e When to withhold explanation
* How to record predictions

* How to guide revision

Without structure, slow reveal becomes random.

With structure, it becomes cognitive design.

Access gain:

Students know what to look for as a text unfolds.
They anticipate patterns, recognise shifts, and examine how meaning develops beyond first impressions.

InTA reminder:

We don’t give the whole text and then ask for meaning; we build meaning step by step.
Understanding strengthens when students predict, test, and revise as the structure unfolds.

STRATEGY 4 — Class Voting + Justification
Why It Works
Many students decide privately but never explain why.
Class voting makes thinking visible.
When students must justify their choice, they:

e Examine the structure behind an answer

o Compare reasoning, not just results
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e Detect misconceptions

e Strengthen conceptual understanding

Voting creates commitment.
Justification creates learning.

It shifts the classroom from “Which answer is correct?”

to “Which reasoning holds?”

Traditional Version — Math problem

Topic: Dividing Fractions
Teacher writes on board: 3/4 +1/2

Teacher:

“When we divide fractions, we multiply by the reciprocal.”

Writes: 3/4 x2/1=6/4=3/2
Teacher:

“So the answer is 3/2.”

Students copy.

Teacher:

“Remember: Keep, change, flip.”
Students repeat:

“Keep, change, flip.”

Teacher gives 5 practice questions:

1/2+1/3
5/6 +2/5
3/8+3/4

Students apply procedure.
Teacher circulates and checks answers.

If a student writes 3/8, teacher says:

“No, remember to flip the second fraction.”

Student corrects.

Lesson moves on.
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What Happened Cognitively?

® Procedure was demonstrated
® Rule was memorised

e Errors were corrected quickly
e Teacher confirmed correctness
e Practice reinforced algorithm

Visible Thinking version

Step 1 — Individual Commitment

Teacher:

“Look carefully at both methods.”

“Without talking, decide which method is correct.”

“On the count of three, show me A or B with your fingers.”
Hands go up.

Split vote.

Teacher records tally on board.

A: 11
B:9

No confirmation.

Step 2 — Structured Justification

Teacher:

“Turn to your partner.”

“If you voted A, explain why.”

“If you voted B, explain why.”

“You must use mathematical language.”

Discussion begins.

Student:

“You can’t just divide numerators because division of fractions isn’t the same as subtraction.”
Another:

“Multiplying by the reciprocal is the same as asking how many halves fit into three quarters.”

Teacher (neutral):
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“Can someone build on that?”

Step 3 — Public Reasoning

Teacher:

“Who changed their mind?”

Hands shift.

Teacher:

“What convinced you?”

Student:

“When they explained it as ‘how many halves fit into three quarters,” it made sense.”
Now conceptual understanding emerges.

Procedure connects to meaning.

What Just Happened Cognitively?

e Competing procedural models were surfaced

* Misconception became visible without embarrassment
e Students articulated mathematical structure

* Peer reasoning refined understanding

e Explanation strengthened retention

Access gain:

Students know what to examine before accepting a method.
They learn to look for the underlying mathematical structure, not just whether an answer appears correct.

InTA reminder:

We don’t ask students to choose answers; we ask them to justify thinking.
Understanding strengthens when learners evaluate reasoning — not when they wait for confirmation.

STRATEGY 5 — Mid-Lesson Metacognitive Pause

Why It Works
Students often apply strategies automatically.
When strategy use remains invisible, learning stays task-bound.

A mid-lesson pause makes thinking explicit.
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By asking students to name:
¢ What they are doing
e Why they chose it

e Whether it is working

you move learning from automatic execution to deliberate control.

Strategy awareness strengthens transfer.

Students begin to choose methods intentionally rather than repeat them mechanically.

Traditional Version - Maths Word Problem

“A rectangle has a perimeter of 24 cm.
What could its side lengths be?”

Teacher explains:

“Perimeter means adding all four sides.”
Writes formula:

2L+2W =24

Teacher rearranges:

L+W=12

Teacher demonstrates:

“If length is 8, width must be 4.”
Students copy.

Teacher gives practice problems.
Student guesses numbers incorrectly.
Teacher says:

“No, check your addition.”

Student corrects.

Lesson continues.

What Happens in This Version?

* Procedure is modelled
e Strategy choice is not discussed
e Inefficient guessing may continue privately
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e Students may follow steps without understanding structure
* No reflection on method occurs

Students may learn how to compute, but not how to decide which strategy to use.

Visible thinking version
Example — Maths Word Problem
Students solving:

“A rectangle has perimeter 24 cm...”

Halfway through:

Teacher:
“Pause. What strategy are you using right now?”

Student A:
“I'm guessing numbers.”

Student B:
“I drew a diagram.”

Teacher:
“Which strategy might be more efficient?”

Students reflect.

Later:
More diagrams appear.

What Just Happened?
e Strategy awareness increased
e Efficient methods spread

o Transfer potential improved

Access gain:

Students know what to look for when solving a problem.
They recognise that choosing a strategy matters as much as reaching an answer.

InTA reminder:

We don’t only solve problems; we make strategies visible.
Learning strengthens when students notice how they think — not just what they produce.
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STRATEGY 6 — Group Accountability

Why It Works

Reasoning deepens when students must:

e Articulate their thinking

Listen to alternatives

e Reach shared agreement

Defend their interpretation

When learners are accountable to the group, not just the teacher, explanation becomes necessary.

And explanation strengthens understanding.

Structured accountability prevents:

e Passive participation

e One-student dominance
e Surface answers

e Unsupported claims

It turns talk into thinking.

Traditional Version — Reading Comprehension

Question:

“What is the message of this text?”

Teacher asks whole class.
Student A raises hand:
“It’s about friendship.”
Teacher:

“Yes, good.”

Writes on board:
Message: Friendship.

Moves on to next question.

What Happens in This Version?

* One interpretation dominates
* No evidence is required
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e Alternative interpretations remain hidden
e Misunderstandings stay invisible
* Most students remain cognitively passive

Students may leave knowing what the teacher accepted, but not how meaning was constructed.

Visible Thinking Version

Question:
“What is the message of this text?”

Teacher displays rules:

® Everyone speaks
e Group must agree
* Evidence required

Students work in mixed-ability groups.

Student A:

“It’s about friendship.”

Student B:

“Where’s your evidence?”

Student A:

“When they share food.”

Student C:

“But later they betray each other.”

Student D:

“So maybe it’s not just about friendship — maybe it’s about trust.”
Group discusses.

They must produce one shared statement.

Final group answer:

“It’s about how trust can collapse when fear enters.”
Teacher (neutral):

“Which part of the text supports that?”

Group cites evidence.

Teacher invites another group to compare.

Different interpretations surface.
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What Happens in This Version?

e Initial surface interpretation is challenged

e Evidence becomes central

* Misreadings surface safely

e Language precision increases

e Conceptual depth expands

e Collective reasoning sharpens understanding

Students move from: “I think...” to “We can show...”

Meaning becomes constructed, not delivered.

Why Explicit Modelling Matters
Teachers need to see:

* The exact question

® The rules made explicit

* The teacher’s neutral stance
® The student disagreement

* The revision process

Without modelling, “group work” risks becoming noise.

With structure, it becomes cognitive design.

Access gain:

Students know what to look for before they interpret a text.
They recognise that meaning must be supported by evidence, not assumed from first impressions.

InTA reminder:

We don’t accept interpretations without evidence; we examine how meaning is built.
Understanding deepens when students justify ideas inside the text — not when they repeat surface

impressions.
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PART Ill - A FULLY SCRIPTED 45-MINUTE MODEL OF
A VISIBLE THINKING LESSON

Subject: Mathematics (Upper Primary / Lower Secondary)

Topic: Area Scaling & Misconceptions
Core misconception: If you double a side length, area doubles.
This lesson integrates:

e Anonymous prediction

e Cognitive conflict

e Neutral teacher stance

e C(Class voting

e @Group reasoning

e Mid-lesson metacognitive pause

e End reflection

LESSON OVERVIEW (45 Minutes)

Phase Strategy Purpose
1 Prediction Surface misconception
2 Public tally Make thinking visible
3 Observation Create conflict
4 Group reasoning Deepen explanation
5 Neutral facilitation Transfer evaluation to students
6 Mid-lesson reflection Build metacognition
7 Exit reflection Consolidate learning

PHASE 1 — ACTIVATING PRIOR THINKING (5 minutes)

Teacher displays:

A square with side length 4 cm.
Area =16 cm?.
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Next to it:

A square with side length 8 cm.

Teacher:

“If | double the side length, what happens to the area?”
“Close your eyes.”

“Raise your hand if you think the area doubles.”

Count silently.

“Raise your hand if you think the area quadruples.”
Count.

“Raise your hand if you think something else happens.”
Teacher records:

Double: 12
Quadruple: 9
Other: 3

No comment.

What is happening cognitively?
e Students commit to a belief
e Misconception becomes visible
e Social pressure is reduced

e Curiosity begins forming

PHASE 2 — OBSERVATION (7 minutes)

Teacher:

“Let’s calculate.”
Students calculate:
8x8=64

Original area =16
New area =64

Teacher:
“Interesting.”
Pause.

“Look at the board.”
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“What do we notice?”

Student:
“It’s four times bigger.”

Teacher:
“What does that suggest?”

Student:
“Area doesn’t double.”

No judgement. No praise.

Cognitive Shift
Students must reconcile:
Linear intuition vs squared growth.

Surprise creates cognitive updating.

PHASE 3 — GROUP REASONING (10 minutes)

Instruction:

“In groups of three, explain why doubling the side length leads to quadrupling the area.”

Rules displayed:
e Everyone must speak
e Use mathematical language

e One group answer

Teacher circulates, using neutral prompts:

“What makes you say that?”
“Can you show that visually?”
“Do you all agree?”

Sample Group Dialogue

Student A:
“It doubles both sides.”

Student B:
“So that’s double x double.”

Student C:
“That means 2 x 2 = 4 times.”

Group writes:

“When length doubles, both dimensions double, so area multiplies by 4.”
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Cognitive Impact
e Students articulate structure
e Peer correction happens
e Language precision increases

e Conceptual understanding deepens

PHASE 4 — CLASS VOTING ON EXPLANATIONS (8 minutes)

Two group explanations selected:

Explanation A:
“It doubles twice.”

Explanation B:
“Area depends on two dimensions. Each doubles, so 2 x 2.”

Teacher:

“Vote. Which explanation is clearer?”
Students vote.

Teacher:

“Turn and explain your vote.”

Discussion.

Why This Matters
Students evaluate reasoning quality, not answers.

They learn what counts as a strong explanation.

PHASE 5 — MID-LESSON METACOGNITIVE PAUSE (5 minutes)

Teacher:
“Pause. What changed in your thinking?”
Students:

“I thought it doubled.”
“l forgot area uses two dimensions.”
“I realised | was thinking linearly.”

Teacher:

“What strategy helped you realise that?”
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Students:

“Drawing it.”
“Seeing both sides double.”

Now strategy awareness becomes explicit.

PHASE 6 — TRANSFER CHALLENGE (5 minutes)

Teacher:

“If we triple the side length, what happens to the area?”

Silent prediction.

Students apply new understanding:

3 x3 =9 times.

Concept transfer occurs.

PHASE 7 — END REFLECTION (5 minutes)

Exit prompt:

“At first | thought...

Now [ think...

The reason is...

A strategy that helped me was...”

Collected as exit cards.

FULL COGNITIVE ARC

1.

2.

Activate misconception

Secure commitment

Create cognitive conflict
Encourage social reasoning
Maintain teacher neutrality
Embed metacognitive awareness

Promote transfer

WHAT THIS LESSON MODELS

Metacognition - students articulate strategy
Cognitive conflict > misconception corrected
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Social cognition = reasoning refined
Neutral facilitation - autonomy strengthened

~. Workbook Reflection for Teachers

What would be the equivalent misconception in your subject?

The InTA Anchor

Visible thinking is not about adding more content.

When thinking remains invisible, understanding remains fragile.

When thinking becomes visible, it can be examined, challenged, and strengthened.
This is the InTA Signature approach:

Design for reasoning.

Make assumptions visible.

Invite revision.

Build understanding that transfers.

Small pedagogical shifts.
Lasting cognitive impact.
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PART IV - BUILD YOUR OWN VISIBLE THINKING

LESSON

Lesson Topic:

Likely Misconception:

Prediction Question:

Anonymity Method:

Slow Reveal Points:

Neutral Phrase to Practise:

Mid-Lesson Pause Prompt:

End Reflection Prompt:

IMPLEMENTATION TRACKER (4 WEEKS)

Week 1: Neutral facilitation

Week 2: Anonymous prediction
Week 3: Slow reveal

Week 4: Mid-lesson metacognition

REFLECTION EACH WEEK:

What became visible that wasn’t before?

FINAL REFLECTION
After sustained use:

Are students explaining more frequently?
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