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Wits Maths Connect Secondary Project 
Mathematics Teaching Framework – Overview  
 

Lesson goal 

What do learners need to know and be able to do 
by the end of the lesson? 

 
 
 

Exemplification  Learner participation  Explanatory communication 

Examples, tasks and representations 
• What is the example set? 
• What are the associated tasks? 
• What representations are used? 

 Doing maths and talking maths  
• What mathematical actions will learners engage in? 
• What will learners say? 
• What will learners write? 

 Word use and justifications 
• What is said? 
• What is written on the board? 
• How is it justified? 

 
 
 

Coherence 

Is there coherence between the lesson goal, 
exemplification, learner participation and 
explanatory communication? 

Is there coherence from one part of the 
lesson to the next?  
 

Will learners know and be able to do what was intended? 
How will you know? 
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Wits Maths Connect Secondary Project 
Mathematics Teaching Framework – The Lesson Goals 

 
 

Mathematical goals for lesson 

What do learners need to know and be able to do 
by the end of the lesson? 

 
 
 

Curriculum analysis   Mathematical analysis 

• What comes before and after this topic in the curriculum of the 
current grade?   

• What aspects of this topic are dealt with in the previous year and in 
the following year?   

• What pre-knowledge can be assumed? 
 
 Is the pre-knowledge for the lesson clearly identified? 

  • What are the key mathematical ideas of this concept and/or 
procedure? 

• How are these mathematical ideas represented?  
• What important connections exist with other maths concepts and 

procedures? 
 

 Have the key mathematical ideas been made explicit? 

 
 
 

Clarifying the lesson goals 

• What mathematical concept/procedure will the lesson focus on?  
• What must learners know about the concept/procedure? 
• What must learners be able to do with the concept/procedure? 
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Wits Maths Connect Secondary Project 
Mathematics Teaching Framework – Exemplification  
 

Exemplification  

What examples, tasks and representations will be chosen to 
provide opportunity for learners to achieve the lesson goal?  

 

Example set  Tasks  Representations 
What examples are selected for the lesson? 
• What features of the examples are invariant       

(i.e. stay the same)? 
• What features of the examples vary (i.e. change)? 
• What maths is possible to learn through variation? 
• What other maths could be learned? 

Pay attention to  
• Variance amidst invariance - Instances that 

emphasise key features to enable learners to 
generalise 

• Contrast - Instances that show what the concept/ 
procedure is not, e.g. counter example, non-
example 
 

 Does the example set contain variance amidst 
invariance?   

 Does the example set enable learners to 
generalise? 

 Does example set bring the lesson goal into focus? 

What mathematical actions will learners perform on 
the examples?  
• Carry out known procedure 

e.g. factorise, simplify, solve, find size of angle 
• Carry out sequence of procedures 

e.g. determine height of triangle, then calculate its 
area  

• Work forwards and backwards by doing and 
undoing related procedures  

• Make connections 
e.g. connecting an equation with its graph, 
connecting a percentage with a common fraction, 
connecting a solution with given equation 

• Produce a proof  

Pay attention to 
• Range of mathematical actions  
• Range of cognitive demand 
 
 Will the tasks provide learners with experiences 

they need to achieve the lesson goal? 
 Do the tasks progress in difficulty? 

What representations are used? 
Visual:        Diagrams, pictures, graphs 
Symbolic:  Numbers, algebraic expressions, equations 
Verbal:       Words, stories 
 
Pay attention to 
• Range of representations  
• Connections between representations 
 
 Do the different representations support 

learners’ sense-making?  
 Are connections between the representations 

made explicit? 

 

 

Coherence 

Do the examples, tasks and representations bring into focus what learners need to 
know and be able to do?  
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Wits Maths Connect Secondary Project 
Mathematics Teaching Framework – Learner Participation  
 

Learner participation 

What are learners doing and talking about during the lesson? 

 

Doing maths   Talking maths 

What mathematical actions do learners engage in?  
• Justify, define, conjecture, generalise, prove, practice a procedure 
• Use technology/manipulatives to investigate, conjecture, confirm a result etc. 

 
Are learners given opportunity to write maths? 
• Copy notes from the board 
• Individual work from a handout, text book, etc. 
• Write down their ideas/thoughts 

 
Are learners given opportunity to listen to others talking maths? 
• To teacher’s talk 
• To peers’ talk 

 
Principles for learners doing maths 
• Select what mathematical actions learners will perform 
• Decide when they will perform the actions 
• Anticipate how they might respond  
 
Do learners’ mathematical actions, their writing and their listening support what 
they need to focus on (the intended concepts/procedures)? 

  What opportunities are given to learners to talk? 
• Use mathematical words  
• Answering teacher’s/learners’ questions 
• Ask mathematical questions 
• Describe their response to a task 
• Justify their mathematical thinking 

 
Who do learners talk with?   
• To self, in pairs or small groups 
• To whole class 
• To teacher 

 
Principles for learners talking maths 
• Select what learners will talk about   
• Decide when they will have opportunity to talk 
• Anticipate how they might respond   
 
 
Do learners get opportunity to use mathematical language, to articulate their 
reasoning and to justify their thinking? 

 

Coherence 

What are the connections between the task, learners’ mathematical actions, 
learners’ talk and the knowledge/skills we want learners to demonstrate?  
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Wits Maths Connect Secondary Project 
Mathematics Teaching Framework – Explanatory communication  

 
 

 
“Board work” 

Public written record 
 Word use  Justification 

What is written? 
• Words, phrases, sentences  
• Graphs, illustrations, figures      
• Definitions and properties 
• Calculations, steps of a procedure 

 
How is it written? 
• Haphazard vs structured 
• Rough/sloppy vs accurate/precise 
• Partial record of procedure vs full  record 

 
Purpose of what is written 
• Text to copy from board 
• Text to support what is spoken 

 
 Can learners make sense of the written 

mathematical work and use it for future reference? 
 

 Colloquial language 
• Everyday language, e.g. taking 𝑥𝑥 to the other side 
• Ambiguous referents for mathematical symbols 

 e.g. this, that, thing 
 

Mathematical language 
• ‘School’ mathematical language 

e.g. cancel, over   
• Semi-formal mathematical language   

e.g. 𝑥𝑥 into 𝑥𝑥 plus 2 
• Formal mathematical language   

e.g. the product of two binomials, applying the 
additive inverse 

 
 
 Can learners make sense of the formal mathematical 

language used?  

 Non-mathematical  
• Use of everyday references/analogies/metaphors  
        e.g. if you hate being bad, that’s good  (for integer 

work), an angle is like a corner   
 
Partial mathematical justification 
• Visual cues, e.g. smiley parabola, “it looks like this”,  
• Mnemonics, e.g. BODMAS, FOIL, CAST, SOHCAHTOA 
• Using short-cuts, rules to follow, e.g. tip and times 
• Using a single or special case 
        e.g. only one example, expressions with only positive 

terms, triangles only in standard position 
 
Full mathematical justification 
• Using definitions, properties, laws, principles, 

mathematical structure, previously established 
generalizations 

 
 Will the justification help learners understand what 

to do and why? 

 
 
 
 

Explanatory communication 

What does the teacher say and write to help learners make sense of the 
mathematics in the current lesson and beyond it? 

Coherence 

Does the board work combine with the word use and justifications to provide a full explanation of the 
concept/procedure and to help learners demonstrate the knowledge and skills intended? 


