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Intro
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Take a sheet
1. With thick felt-tip pen, write your name at the top of your sheet
2. Solve one of the equations during 0,5’

 12𝑥𝑥 − 5 = 1
 12 cos 𝑥𝑥 − 5 = 1
 𝑥𝑥2 + 𝑥𝑥 − 6 = 0
 𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 + 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 − 6 = 0

3. With thick felt-tip pen, write your answer on the sheet. 
Wait for the signal to raise your sheet.



Activating learners: Importance of didactics

Balance between
Activy <-> ‘sufficiently true and worthy’

Activating Non - Activating

Deep learning Surface learning
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If learners only play without  learning, 
the activity is worth nothing.

The learning pyramid of Bales



Teaching method: Lecturing
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 What?

 Pitfall? 

 When activating 
and deep learning?

 Rule: 1’ – 1,5’ per year of age = teacher speaking in a lesson of 45 min

H1, p50-52

Teacher: PASSION + STRUCTURE
Learner: LISTENING + TAKING NOTES + 

AUTONOMOUSLY WORKING/LEARNING

Learner drops out

Deliver information of knowledge - structured and formal

Activating Non - Activating
Deep learning Surface learning



Teaching method: Instructional dialogue (InDi)

 What?

 Pitfall? 

 When activating 
and deep learning?

 Importance of lesson preparation: 
 Clear Thinking Questions that learners can answer
 Crucial questions for steps/concepts that learners are struggling with
 Two-step model questions with possible answers
 Dealing with non-response
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Prestructured conversation– question & answer – goal = insight

Dropping out + pretend attention + mindless copying + …

Good questions + questioning techniques + dealing with 
answers

Activating Non - Activating
Deep learning Surface learning



InDi in lessonplan: good and crucial questions – subject SG 
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2
3

4

Matching
Good 1 > 2 > 3 and 4

Bad? 



InDi in lessonplan: good and crucial questions – subject SG 
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1
2
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4

Good 1 > 2 > 3 and 4

Bad? 



Examples of bad questions

 What is notable about points A and B?

 What  else could we do?

 In what way can we arrive at that perfect square?

 Can the Pythagorean identity help us further?

B
A

9 ² 4
3 ² 4 9 ²

x
x x

−
−

8² 2 0
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x x+ − =
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Find cos𝛼𝛼 given that sin𝛼𝛼  =
4
5

 and 𝛼𝛼 ∈ 𝐼𝐼



Activating InDi : all learners iedereen deeply engage

 Goal = get everyone to think
 How?

 Interrupt with short assignments:
• think - pair - share (classroom)
• Calculate / work out (individual)

 InDi with (coloured) cards on which 
• Answers
• justifications of a step
• justifications to take a further step

 InDi - Flash talks
 InDi with blank papers or noteboards with marker

9

Activating Non - Activating
Deep learning Surface learning

} next slides



InDi - (coloured) cards and answers
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Instruction:
 Teacher asks a multiple-choice question
 Learners look for card with answer
 Teacher gives a signal (1,2,3)
 Learners put the cards in the air

Example: 
 About vectors



InDi - (coloured) cards and answers

What is the coordinate of the 
point vector 𝐴𝐴?
 (2,4)
 (4,2)
 (2,1)
 (1,2)
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InDi – letter cards with answers

What is the coordinate of 
the point vector 𝐴𝐴 + 𝐵𝐵?
A. (7,3)
B. (5,3)
C. (7,4)
D. (2,7)
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InDi – cards: explain the step
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Instruction:
 Teacher shows 1 step in a proof
 Learners look for card with justification/formula/rule
 Teacher gives a signal (1,2,3)
 Learners put the cards in the air

Example: proof solutions qe 𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐 =  0⇔𝑥𝑥 = −𝑏𝑏± 𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐 =  0 
   linker-en rechterlid maal 4a

4𝑎𝑎(𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐)  =  0



InDi – cards: explain the step
𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐 =  0 

   linker-en rechterlid maal 4a
4𝑎𝑎(𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐)  =  0

haakjes uitwerken OF distributiviteit
4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎 =  0

+𝑏𝑏𝑏 in beide leden
4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏 =  𝑏𝑏𝑏

−4𝑎𝑎𝑎𝑎 in beide leden
4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏 =  𝑏𝑏𝑏 −  4𝑎𝑎𝑎𝑎

𝑎𝑎 + 𝑏𝑏 2 = 𝑎𝑎2 + 2𝑎𝑎𝑎𝑎 + 𝑏𝑏2
(2𝑎𝑎𝑎𝑎 +  𝑏𝑏)² =  𝑏𝑏𝑏 −  4𝑎𝑎𝑎𝑎

14Let’s do it



InDi – cards: formula/rule for the next step
Instruction: 
 Teacher shows start/step in a proof
 Learners er look for card with a rule/formule to

take a next step
 Teacher gives a signal (1,2,3)
 Learners put the cards in the air

Example: Proof solutions qe 𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐 =  0⇔𝑥𝑥 = −𝑏𝑏± 𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐 =  0 
   linker-en rechterlid maal 4a
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InDi – cards: formula/rule for the next step

𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏 =  𝑏𝑏𝑏 −  4𝑎𝑎𝑎𝑎
𝑎𝑎 + 𝑏𝑏 2 = 𝑎𝑎2 + 2𝑎𝑎𝑎𝑎 + 𝑏𝑏2

(2𝑎𝑎𝑎𝑎 +  𝑏𝑏)² =  𝑏𝑏𝑏 −  4𝑎𝑎𝑎𝑎
      als 𝑥𝑥2 = 𝑎𝑎 dan is 𝑥𝑥 = ± 𝑎𝑎
2𝑎𝑎𝑎𝑎 + 𝑏𝑏 = ± 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎

−𝑏𝑏 in beide leden
2𝑎𝑎𝑎𝑎 = −𝑏𝑏 ± 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎

beide leden delen door 2𝑎𝑎

𝑥𝑥 = −𝑏𝑏± 𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎
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Let’s do it and continue the proof



InDi – Flash talks

Instruction: 
 Teacher shows start proof, asks a question and indicates a learner
 Learner immediately has to answer the question
 If the answer is not given promptly, the teachers indicates another learner

Example: Proof solutions qe 𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐 =  0⇔𝑥𝑥 = −𝑏𝑏± 𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

Condition: Tempo AND THUS good classroom climate
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InDi – Flash talks
𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐 =  0 

   linker-en rechterlid maal 4a
4𝑎𝑎(𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏𝑏 +  𝑐𝑐)  =  0

haakjes uitwerken OF distributiviteit
4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎 =  0

+𝑏𝑏𝑏 in beide leden
4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏 =  𝑏𝑏𝑏

−4𝑎𝑎𝑎𝑎 in beide leden
4𝑎𝑎𝑎𝑎𝑎𝑎 +  4𝑎𝑎𝑎𝑎𝑎𝑎 +  𝑏𝑏𝑏 =  𝑏𝑏𝑏 −  4𝑎𝑎𝑎𝑎

𝑎𝑎 + 𝑏𝑏 2 = 𝑎𝑎2 + 2𝑎𝑎𝑎𝑎 + 𝑏𝑏2
(2𝑎𝑎𝑎𝑎 +  𝑏𝑏)² =  𝑏𝑏𝑏 −  4𝑎𝑎𝑎𝑎
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Let’s do it in English



InDi – blank papers (scrap paper - notice boards)

Instruction: 
 Teacher asks a question
 Learners write down answer on paper/board individually or in pairs
 Teacher gives a signal (1,2,3)
 Learners put the papers/boards in the air

Examples:
 Grafph of a straigth line
 Combinatorics
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InDi – blank papers (scrap paper - notice boards)

Example: Graph of a straight line
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InDi – blank papers (scrap paper - notice boards)
Example: Combinatorics
Instruction:
 ‘Betaal’ €1.
 Vul 1 rooster in: Kruis in 1 van de 14 roosters 6 getallen aan
 Trekking van deze week: De lotto
 Wie heeft prijs? 
 Wie wint?

 Bepaal het aantal manieren om 1 rooster in te vullen en schrijf je antwoord op het 
kladpapier. 

 Leerkracht zegt 1, 2, 3. Op 3 steek je je papier omhoog.
𝐶𝐶456 = 8145060

 Plan B: Waar vind je dit aantal op het formulier?
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http://www.nationale-loterij.be/nl/onze-spelen/lotto/resultaten


Plan B: Activating InDi: additional advantage

Supporting language-focused subject lessons!

Characteristics of language-focused subject lessons:
1. Context-rich
2. Lots of interaction (via the InDi)
3. Language support (response to learners’ answers)
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Questions?
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Plan B: hier foto van dag 1 invoegen    



Recap day 1: A good maths lesson

Working on
 Kilpatrickconsistency between definition and image of a concept: 

cognitive schemas
 From concrete to abstract (plan B)
 Generic examples (new)

H2 p89 25
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Group 2: Perpendicular bisectorGroup 1: Ellipse

Material: rope Material:  stones 

From concrete to abstract

Een middelloodlijn is de verzameling van punten van het vlak die evenver 
liggen van twee gegeven punten A en B.

𝐿𝐿 = 𝐷𝐷 ∈ 𝜋𝜋 𝐷𝐷𝐷𝐷 = 𝐷𝐷𝐷𝐷

Task: How can you use this material to prepare the following abstract 
definitions from the concrete?



Generic examples (new – link with day 1) 

 Goal: to derive formula for distance between two points
 Which task do you give and why?

1. Distance origin to 𝑄𝑄 4,3,2 , 2 times Pythagoras
2. Distance from 𝑃𝑃 3,1,5  to 𝑄𝑄 4,3,2 , 2 times Pythagoras
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Generic examples (new) 

 Goal: to derive formula for distance between two points
 Which task do you give and why?

1. Distance origin to 𝑄𝑄 4,3,2 , 2 times Pythagoras
2. Distance from 𝑃𝑃 3,1,5  to 𝑄𝑄 4,3,2 , 2 times Pythagoras
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Level of abstraction and difficulty

 Goal: Proof 𝒚𝒚 = 𝒂𝒂𝒙𝒙𝟐𝟐 +  𝒃𝒃𝒃𝒃 +  𝒄𝒄 =  𝟎𝟎⇒𝒚𝒚 = 𝒂𝒂 𝒙𝒙 + 𝒃𝒃
𝟐𝟐𝟐𝟐

𝟐𝟐
+ 𝟒𝟒𝟒𝟒𝟒𝟒−𝒃𝒃𝒃

𝟒𝟒𝟒𝟒

 Concrete example but difficult

 Increase difficulty in different steps
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Increase difficulty in different steps
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Questions?
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Assignment
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 Write out an Instructional Dialogue for the topic in the following slide or
a free topic 

 Contextualise the ideas from the morning session 
 Which ideas do I want to take with me to my lectures/context and why?
 What critical needs does these ideas answer?
 What are obstacles to success?
 What/Who do you need to minimise the obstacles? 



Task InDi: (two-step)questions

𝑬𝑬 is wrong symbol for ∈



Task InDi: (two-step)questions

Partnerwork for exercise in rectangle:
Draft Questions for InDi.
Differentiation in tempo: When you are ready, decide which of the activating methods 
of this session you can use for the InDi and work it out. 

𝑬𝑬 is wrong symbol for ∈



Task InDi: (two-step)questions
1.How can you check whether a point lies on a line?

• Check whether (2,1) lies on the line with equation 𝑦𝑦 = 2𝑥𝑥 − 3 .
• If 𝑥𝑥 = 1, what is 𝑦𝑦? Then what are coordinates of the point lying on the line?

• Check whether (6, 4) lies on the line with equation 2𝑦𝑦 = −3𝑥𝑥 + 5.
• Check whether (6,2𝑝𝑝) lies on the line with equation 2𝑦𝑦 = −3𝑥𝑥 + 5. What do you notice?

2. Use the condition that the point(6,2𝑝𝑝) must lie on the line.
• Check whether (6,2𝑝𝑝) lies on the line with equation 2𝑦𝑦 = −3𝑥𝑥 + 𝑝𝑝 . 

3.Which mathematicel concept (which procedure) do you have to use now to solve the problem?
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