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They “always start with the reds”: 

Equitable alternatives to 

differentiation by task in mixed-

attainment mathematics 



They “always start with the reds” 

TF:  In what ways was that a typical lesson with that group?   

B3:  Very much so like I definitely would always have a red, amber, green 
 colour coded questions all the time, um   

TF:  So how does that work?   

B3:  So they choose the questions that they want to work on so a lot of 
 them like always start with the reds then I push them on to a higher 
 colour   

TF:  Is red the easiest?   

B3:  Red’s the easiest   

TF:  And then amber?   

B3:  Then amber then green then blue. Most of them always start like 
 struggling with the easiest because that’s the nature…, that’s their…  

 I don’t know why  but um, but I push them on to the amber and the 
 green. So they’re very familiar with the colour coding, and they’re 
 very familiar with like copy down the example, we’ll do these 
 examples together and then we’ll do some questions independently 
 and I mark their work as we’re going round. So it was virtually, like 
 identical to what I do normally.   

 
(Francome, T. (2015)      Experiences of teaching and learning mathematics in setted and mixed settings. (Thesis), 
University of Birmingham) 



In the lesson the pupils did indeed copy some examples and then work 
independently on similar practice questions [T2]. Later in the interview, 
the teacher expressed some concerns over the style of the lesson:  

 

B3:  I do realise very much so that it was a very led lesson like it 
 was do this, do this, follow this example do this. I get that and I 
 get that that’s not like the best way to teach things but for this 
 class I feel like It’s worked well to get them to be doing maths 
 and focused. But I know that it’s not the best way to teach that 
 lesson.   

 

This suggests some tension between the way the teacher teaches her 
lessons and would like to teach them.  

Francome, T. (2015). Experiences of teaching and learning mathematics in setted and mixed settings.  



• I work here 

• Previously head of maths at KNGS 

• Mixed attainment groups 

• Worked in depth on topics 

• Best Practice in Grouping 

 

 



http://www.birminghammail.co.uk/incoming/kings-norton-girls-school-teachers-9234580


http://www.youtube.com/watch?v=frUIX2qohUo


“‘Obvious’ is the 
most dangerous 

word in 
mathematics” 

Eric Temple Bell 



• Our approach to teaching mathematics 

• Issues: Notions of ‘ability’ / Differentiation 

• Ways of working 

 

 



Becoming a mathematician 
• Thinking for yourself 

• Asking questions 

• Making conjectures 

• Being organised and systematic 

• Writing down what you notice 

• Being sure 

• Testing and explaining your ideas 

More ways to 
be good at 

maths means 
more people 
can be good 

“Education is not the 
learning of facts but 
the training of the 

mind to think!” 
- Albert Einstein 



What’s different? 
• Problem solving approach 

• Everyone does the same 
‘common tasks’ 

• Lots of support and 
challenge 

• Learning that being stuck 
is desirable and how       
to get unstuck 

Put these rectangles in order of square-ness 

How do warmsnug  

double glazing come up  

with their pricing? 



What’s different? 
• Work in depth on topics 

• Pupils will cover 6 broad 
topics per year as well as 
having space and time for 
some interesting diversions 
along the way.  

• Pupils get to work on their 
own maths ideas 

 



Everyone can be a mathematician 
• Girls are not grouped by 

‘ability’ –Mathematics Teachers are part of the 

KCL Expert Panel on Mixed Attainment teaching 

• No one is limited by prior 
attainment 

• Use low threshold/ high 
ceiling tasks 

• Everyone has the 
opportunity to think at 
the highest levels 

For further information on why mixed attainment groups are  

a good idea for your daughter ask us 

or see here: 

http://www.nottingham.ac.uk/csme/meas/papers/boaler.html 



Ability grouping depends on some underlying 
assumptions;  

• Pupils have different ‘abilities’,  

• These abilities can be known,  

• Pupils will learn most effectively with others 
of similar ‘ability’.  

• Self-concepts of low-attainers will be 
damaged by working with high-attainers  

• Teaching homogenous groups is easier. 

‘Ability’ Grouping 



Why is setting a bad idea? 
High sets 

• High pressure 
environment.  

• Too fast 

• Teachers expect students 
to follow procedures, 
without detailed help or 
thinking time  

• Teach as if ‘one ability’ 

Low sets 

• Low expectations 

• Low level work – 
boring, repetitive 

• Less thinking, less 
discussion. 

• Less-experienced/ 
non-specialist 
teachers 

• Can’t move up 

 

 

Boaler, J. Wiliam, D. & Brown, M. (2000), 

Students' Experiences of Ability Grouping - 

Disaffection, Polarisation and the 

Construction of Failure, British Educational 

Research Journal, 26(5), 631-648. 

Ireson, J. Hallam, S. Hack, S. Clark, H. & 

Plewis, I. (2002), Ability Grouping in 

English Secondary Schools: Effects on 

Attainment in English, Mathematics and 

Science, Educational Research and 

Evaluation: An International Journal on 

Theory and Practice, 8(3), 299-318. 

See Boaler et al., (2000); Ireson et al., (2002) 



• It puts pupils (and teachers) into a fixed-mindset 
which stops them from taking on challenging 
tasks and making mistakes they can learn from. 

• It tells pupils: 

• You’re good at maths… 

    so you don’t have to try. 

• You’re not good at maths  

    so there’s no point in trying. 

 

Why is setting a bad idea? 



• “Everyone is challenged” 

• “Doesn’t take prior knowledge for granted” 

• “creates gaps” 

• “some people never get to the hard stuff” 

• Bronze, silver, gold 

• Red, amber, green 

• Green, amber, red 

• Red, amber, green, blue 

• Red, amber, green, blue, purple… 

• … 

 

What do you understand by 
‘differentiation’? 



Differentiation  

• “the assumption that differentiation is an 
essential feature of 'good practice' is 
increasingly taken for granted” 

• (Hart, 1992) 

 



Differentiation  

• “differentiation does not happen at some 
spurious notion of three different levels; it 
happens at as many different levels of 
cognition and depth of sense-making as there 
are students in a class.” 

• (Ollerton, 2014) 



Differentiation  

• “International comparisons raise serious 
questions about our approach to 
`differentiation’ in school mathematics, and 
suggest that it has effectively institutionalised 
underachievement.” 

• (Gardiner, 2012, p. 4) 



Differentiation 
• Differentiate by quantity? 

– When learners are successful, do you give 
extra work?  

• Differentiate by task? 
– Do you give each learner a different activity? 

– How do we decide who gets what? 

– Do you allow learners to choose activities? 

• Differentiate by level of support? 
– Do you give all learners are given the same 

task, then offer different levels of support?  

• Differentiate by outcome? 
– Do you use open activities that encourage a 

variety of possible outcomes and offer 
learners the opportunity to set themselves 
appropriate challenges?  

 



• Danger that these can become labels that 
contribute to gaps in prior knowledge rather 
than reduce them 

• If students choose, which students choose the 
reds? 

• If teachers choose, how good is the evidence 
they base their decisions on? What cognitive 
biases are at play? 

 

 

 

 

Red amber green 



• “In general, students themselves, particularly 
older students, do not like to use modified 
materials or to be given easier tasks” 
(Westwood, 2001) 

 

 

 

 



• Have support, but don’t decide in advance who 
will have it – prepare to be surprised 

• Consider where pupils might get stuck 

• What will you say/offer if they do 

• Could there be a way of accessing the help that 
doesn’t rely on you to notice 

 

 

 

 

Planning considerations 



• “I have heard many well-meaning teachers 
talk about attempting to differentiate 
instruction by “asking the low-attainers low 
level questions and the higher-attainers higher 
level questions”.  

• There is a danger that this is exactly the type 
of practice that has the potential to 
exacerbate any differences between pupils 
and confirm the teacher’s low expectations of 
particular pupils.” 

• (Francome, 2017) 



Differentiation 

‘When we try to meet the needs 
of learners, we may find that 
we need to be more relaxed 
about covering the syllabus. We 
need to address their learning 
needs, not our own 
predetermined agenda.’ 

(Swan, 2005) 

 



Differentiation  

• “many teachers assume that multiple activities must be 
prepared in order to meet all learners’ needs. This has 
resulted in some teachers claiming that mixed 
attainment teaching is unfeasible (Delisle 2015).  

• We suggest that differentiation is better achieved 
through carefully-designed, stimulating tasks that all 
students are able to make a start on.  

• This type of task enables the teacher to offer rich 
feedback to students and allows students at all levels 
of prior attainment to progress (Hodgen and Webb 
2008; Hodgen and Wiliam 2006; Marshall and Wiliam 
2006).” 

• (Taylor et al., 2016) 

Taylor, B., Francis, B., Archer, L., Hodgen, J., Pepper, D., Tereshchenko, A., & Travers, M.-C. (2016). Factors deterring schools from mixed attainment teaching 
practice. Pedagogy, Culture & Society, 1-16.  



Ways of working… 

• Open-ended tasks 
– Low threshold/ high ceiling 

– Students make conjectures and ask/answer their own questions 

• Open-middled tasks 
– “Focus of the learning in the classroom is on the process, not the answer” 

– Number talks etc. 

• Using mistakes and misconceptions 
– Big Blue Box’ - Standards Unit - Improving Learning in Mathematics 

– Classifying mathematical objects, Interpreting multiple representations, Evaluating 
mathematical statements, Creating problems, Analysing reasoning and solutions. 

• ‘Economic’ whole class teaching 
– Working with awarenesses, Sufficient complexity, Avoid explanations, Practice 

through progress  (Subordinate practice) – See Hewitt, 1996 
 

 

 

 

 



Circular Geoboards 
• Join three points on the circumference.  

• What questions might a mathematician ask? 

 

www.nRich.maths.org/2883 

http://nrich.maths.org/content/id/2883/circleAngles.swf


Circular Geoboards 
• Join three points on the circumference.  

• What questions might a mathematician ask? 

 

www.nRich.maths.org/2883 

/8506 

http://nrich.maths.org/content/id/2883/circleAngles.swf
http://nrich.maths.org/8506


Circular Geoboards  



Circular Geoboards 
• Join three points on the circumference.  

• What questions might a mathematician ask? 

 

www.nRich.maths.org/2883 

/8506 

http://nrich.maths.org/content/id/2883/circleAngles.swf
http://nrich.maths.org/8506


Circular Geoboards 
• Join three points on the circumference.  

• What questions might a mathematician ask? 
– What are the angles? 

– How many different triangles are there? - What are their 
angles? 

– Can you sort them by type (isosceles, right-angled etc.)? 

– What do the right triangles have in common? 

– What happens if you allow the centre? 

– Can you make any conjectures about the sums? 

– ...What happens for more dots? 

– ...What happens for more sides? 

 



Empty Protractor 

Francome, T. J. (2016). Empty Protractor. Mathematics Teaching, 253, 32-33.  



Circular Geoboards 



Circular Geoboards 



Circular Geoboards 



Circular Geoboards 



Circular Geoboards 



Circular Geoboards 



Circular Geoboards 



Circular Geoboards 

Geoff Faux 

http://www.atm.org.uk/shop/Primary-Education---View-All/Exploring-Geometry-with-a-9-Pin-Geoboard-Pack




What is 16 × 25? 



What is 16 × 25? 

Parrish, S. (2010) Number Talks: Helping Children Build Mental Math and 

Computations 

Strategies. Sausalito, CA: Math Solutions 

How do you 
work out   



What is 16 × 25? 

Parrish, S. (2010) Number Talks: Helping Children Build Mental Math and 

Computations 

Strategies. Sausalito, CA: Math Solutions 

How many ways 
can you work out   



Trapeziums 

• Find as many different ways 
of calculating the area of a 
trapezium as possible. 

• Explain them clearly using 
diagrams or other 
representations. 

• Everyone in the group should 
be able to explain the 
methods when asked. 

http://2.bp.blogspot.com/-KWZOzgMcm_o/T6DLwoe-lYI/AAAAAAAAEjU/ZXN9jdnjRHA/s1600/image4.gif


















Trapeziums 

• Find as many different ways 
of calculating the area of a 
trapezium as possible. 

• Explain them clearly using 
diagrams or other 
representations. 

• Everyone in the group should 
be able to explain the 
methods when asked. 



Always, Sometimes, Never 

• Statements are often made by 
students (and teachers) in 
mathematics classrooms. 

• Often, a good question to ask is 
“is that Always true, sometimes 
true or never true?” 

 

https://www.google.co.uk/search?es_sm=122&biw=1366&bih=643&q=standards+unit&oq=standards+unit&gs_l=serp.3..35i39l2j0i67j0l5j0i20j0.298189.298884.0.299277.2.2.0.0.0.0.186.275.1j1.2.0.ccynfh...0...1.1.64.serp..0.2.273.rsXpBGqiStU


Always, Sometimes, Never 

• Numbers in the 5 times table 
end in a 5 

• Two negatives make a positive 

• a² + b² = c² 

• sin2x = 2sinx 
 

 

 



Grid Algebra 

'We begin with the 
hypothesis that any 
subject can be taught 
effectively in some 
intellectually honest form 
to any child at any stage 
of development'.  
(Bruner, 1960, p. 33) 

 

Bruner, J. S. (1960). The Process of 

education. Cambridge, Mass.: Harvard 

University Press.  

SOW/SOW resources/Grid Algebra/GAlgebra.exe


Everyone can be a mathematician 

• By doing the things that 
mathematicians do.  

• No one should be limited 
by prior attainment 

• Use low threshold/ high 
ceiling tasks 

• Everyone deserves the 
opportunity to think at 
the highest levels 

t.j.francome@bham.ac.uk   


