
 
I	recently	visited	a	local	secondary	school	for	what	was	billed	as	a	Year	7	Maths	Mastery	Showcase,	hosted	by	the	
London	SW	Maths	Hub.	Roughly	20	people	attended,	mostly	secondary	school	maths	teachers,	I	imagine.	It	was	
difficult	to	gauge	the	general	reaction	to	the	event	-	the	only	outright	critic	was	me.	 																													
	 	 	 	 	 	 	 	 	 	 	 		Dietmar	Küchemann		

The event ran from 9.15 am to noon and included a 
demonstration lesson with a Year 7 ‘mixed ability’ 
class. This was sandwiched between a quite lengthy 
slide presentation on ‘mastery teaching’ and a 
substantially shorter post-lesson discussion in the 
presence of the teacher of the lesson. The event was 
lead by one of the Hub’s two joint leads, and the head of 
mathematics (curriculum team leader for mathematics) 
at the host school was also present. In what follows, I in 
no way wish to question the undoubted skill and 
dedication of these three teachers - and nor their 
professionalism, beyond the fact that they seem to have 
bought in to the ‘mastery’ philosophy quite uncritically, 
ie almost as if it were a cult, with what seems like 
complete abandonment of well established theories of 
teaching and learning, along with the relevant research 
evidence. 

It was not clear who had written the slide presentation 
about the nature of ‘mastery teaching’ but I’m assuming 
it was mostly produced ‘centrally’ by NCETM rather 
than by the teachers of the local hub. 

The presentation included several highly problematic 
slides, though they were presented to us uncritically. 
Slide 6, below, is a case in point.  

 
A few years ago, a slide like this would have raised 
eyebrows. A few decades ago, it would have been 
unthinkable. Whether intentional or not, the slide 
graphically displays the top down influence of the DfE 
on the NCETM and, crucially, not just on what is to be 
taught in schools, but how. Though it may be set in 
small print and put in brackets, we see the arrows lead 
inexorably (and crushingly?) down to the phrase “with a 
focus on mastery style teaching”. Whatever happened to 
teachers’ professionalism and autonomy? The 

presentation made no mention of the recent change in 
the status and control of the NCETM, from an 
organisation run for and by the mathematics education 
community to an agent of the DfE tasked primarily with 
introducing a particular style of teaching mathematics 
into both primary and secondary schools. As Slide 10 
puts it: the London SW Maths Hub’s “core purpose” is 
“in the first instance as a school based support network 
to develop teaching for mastery in mathematics at all 
levels of education”. 

Before the introduction of the National Curriculum in 
1988, it was a commonly held view that central 
government had no role in deciding what and how to 
teach. In 1967, the then Labour Education Minister, 
Tony Crosland, is quoted as saying “I didn’t regard 
either myself or my officials as competent to interfere 
with the curriculum” (see Alexander, 2014, p350). Even 
in 1991, after the introduction of the National 
Curriculum, the then Tory Education Secretary Kenneth 
Clarke said, “Questions about how to teach are not for 
government to determine” (ibid). This changed 
significantly under New Labour with the formation of 
the national literacy and numeracy strategies, which 
prescribed daily literacy and numeracy lessons and also 
gave advice on the form that such lessons should take - 
eg whole class teaching and the three part lesson. 
However, it is only with the onset of the National 
Curriculum introduced by Michael Gove under the 
2010-15 coalition government, that we have been 
getting detailed advice from the DfE on the 
implementation of a ‘mastery curriculum’ for 
mathematics. 

We were shown several slides that attempted to state 
why the maths hub programme had been put into place. 
One reason was our “underperformance 
internationally”. For example, we had slipped from “8th 
to 27th in mathematics” and were “2 years behind 
Shanghai & Singapore aged 15”. Again, this was 
presented as entirely unproblematic - no mention of the 
source of the data (presumably TIMSS or PISA), or its 
relevance to the UK curriculum and indeed the 
“cultural, social, demographic and economic” 
circumstances that should help determine our 
curriculum (Alexander, 2012, p370); no compunction 
about using rankings, although we know, as 
mathematicians and as readers of the various TIMSS 
and PISA reports, that a wide difference in rank can 
result from scores whose difference is not statistically 
significant.  



A second reason for the hubs, we were told, stems from 
“Research for the review of the national curriculum” - 
no mention of the restricted nature of this revue, or that 
the chair of its ‘expert panel’ was deliberately chosen 
for his known advocacy of the kind of curriculum that 
Gove already had in mind. 

We were then told of the inadequacies of the previous 
National Curriculum, in particular its use of levels to 
categorise what was taught and to measure students’ 
attainment. I have long been uncomfortable about the 
levels (even though their adoption was strongly 
influenced by the research of the CSMS project of 
which I was fortunate to have been a member). 
However, in making this criticism, the presenter 
registered no awareness of the political imperatives that 
lead to changes in the curriculum, and, given that most 
teachers will get habituated into whatever curriculum 
they are working with, he blithely swept aside the fact 
that through dint of effort teachers have managed to 
make the last one work for the past 20 years or so. He 
also missed the irony of the fact that however much we 
puff up the current curriculum, it will in time fall prey 
to the same political impulses that led to the demise of 
the previous one. 

The description for the Showcase event contained this 
paragraph: 

How did the demonstration lesson match this 
description? In my view hardly at all. I saw virtually no 
attempt to foster conceptual understanding (although 
this doesn’t necessarily mean that no pupils gained in 
understanding during the lesson). Nor were pupils given 
the opportunity to problem solve or to reason in any 
kind of independent way. At best, pupils were asked to 
spot and regurgitate phenomena that had been made the 
focus of the lesson. For the most part, the lesson seemed 
to be about rote procedures. There seemed be very little 
sense making. 

The lesson took place in the school’s chapel and lasted 
about one hour. Tables that could accommodate 32 
children, seated in pairs, were arranged in rows in front 
of a data projector screen, with a smaller white board to 
the side. Several rows of chairs were positioned some 
distance behind the pupils’ tables for us visitors. Pillars 
obscured my view of the white board, but we were free 
to move amongst the pupils when they were engaged in 
seat work. About 30 pupils from a Year 7 ‘mixed 
ability’ class took part in the lesson. They were 
generally very quiet, even during periods when they 
could discuss the work in pairs, and it was often 
difficult to hear their responses to the teacher’s 
questions. They were perhaps rather nervous to be in the 

presence of such a large audience and in such a large 
room. 

Up to now, I have observed about half a dozen 
‘mastery’ lessons, mostly at secondary school level but 
all (as far as I recall) concerned with the topic of 
fractions. This lesson involved algebra, which made an 
interesting change. In essence it was about identifying 
like terms and simplifying expressions. The terms 
tended to be relatively complex (eg, 2n3m2) and 
expressions were simplified by having recourse to the 
‘distributive law’ (the part that says multiplication is 
distributive over addition and subtraction, though this 
was not made explicit). 

The content of the lesson was very abstract. Once, 
midway through the lesson, a story about the cost of 
buying books was used to bring in the distributive law, 
and at the very end of the lesson pupils were asked 
about the power of a specific number (to make the nice 
point that 32 is 9 and not 6). For the rest of the time, no 
overt meaning was given to the terms or to the variables 
within them, not even that the variables represented 
numbers. I could imagine such an approach being used 
on occasions with undergraduates, eg to show how a 
group can be defined by elements that obey certain rules 
and that this can be done without having to know what 
the elements might stand for. 

The first 20 minutes of 
the lesson were focussed 
on the use (rather than 
the underlying meaning) 
of the linguistic terms 
constant, coefficient, 

variable and power. So for example, the algebraic term 
2n3m2 contains the constant 2 and the variables n and m 
raised to the power 3 and 2 respectively. The class had 
clearly met these linguistic terms before but they were 
verbalised again and again by the teacher and the pupils. 
It was perhaps fitting that the lesson was being 
conducted in a chapel where the ritualised and repetitive 
use of language is not out of place.  

The lesson was carefully crafted in terms of this very 
narrow aim, and it contained some well chosen 
examples. I could imagine using those examples with a 
Year 10 or Year 11 class that had a reasonably well 
developed sense of algebra, its purpose and utility, as a 
way of tightening up their manipulation skills. 

A set of slides had been compiled for the lesson. I don’t 
know who wrote them and have no evidence to suggest 
it was the class teacher, though she relied heavily upon 
them. As far as I could tell the slides were shown in 
their original order, the only deviation being that some 
slides were not shown or parts of a slide (eg the 
‘reasoning’ bit at the bottom) were skipped over. Thus 
the lesson could be described as heavily scripted, with 
little or no sign of the teaching deviating from the script. 
There seemed to be no interest in harvesting the pupils’ 
own ideas, beyond whether they had or had not yet ‘got’ 



the features or steps that the slides were designed to 
convey. 

The lesson began with the ‘starter’ activity shown on 
the slide below. Given the lesson’s focus on what one 
might call vocab and syntax, it’s difficult to supress a 
wry smile at the grammatical error shown by the 
question mark at the end of the second sentence. Of 
course, what really stands out here is the term 
‘monomial’. I think I can figure out what this means, 
from having met the ‘binomial theorem’ towards the 
end of my schooling, but do Year 7 pupils really need to 
use it? It seems a bit too pedantic, bordering on the 
absurd, especially as the teacher herself slipped from 
‘like monomials’ to ‘like terms’ a few minutes into the 
lesson. 

 
Pupils worked on the activity in pairs and this was 
followed by a whole class discussion. The teacher 
continually reinforced the ‘meaning’ of the terms 
variable, power and coefficient, as on this slide (below) 
which shows the two algebraic terms left over from the 
Starter slide after the others have been paired up. 

 
In the case of -23xy2, the class was told “The power of x 
is 1 because there is no power there”. It is interesting to 
consider why this is the case (or, more accurately, why 
we have decided that it should be the case), and it is 
possible that this might have been addressed in an 
earlier lesson, but here it was simply presented as a fact. 

The next slide contained the highlighted sentence, “LIKE	
TERMS	are	monomials	with	The	SAME	VARIABLE	raised	

to	the	SAME	POWER”. The class read this aloud in 
unison. The slide also contained the instruction “Share 
with your partner a like term for” the left over terms -
7x2y and -23xy2. Notice here how it looks as though 
monomial is being supplanted by term, which makes 
one wonder why it was used in the first place. 
Interestingly, it doesn’t occur again on any of the later 
slides, in contrast to frequent references to ‘like terms’.  

In the case of -23xy2, the pupils, encouraged by the 
teacher, came up with a nice range of coefficients, 
including ‘5 godzillion’ (or some such), 2.7 and 2/3, 
though no one offered just xy2 as a like term. 

This first phase of the lesson concluded with the task 
shown on the slide below, which the pupils also had as a 
worksheet. 

 
Here, there is a nice variation within and between some 
of the items, for example the juxtaposition of a2 and 2a, 
and the comparison of xy + 4xy with yx + 4xy. However, 
the first item, ‘2x and – x’ betrays a confusion between 
the minus sign (–) and the negative sign (–) that 
occurred throughout the lesson. Is the coefficient of the 
second x in ‘2x and – x’, 1 or –1? The situation was 
made worse in my view by the inconsistent way that the 
minus sign was displayed on various slides and 
worksheets: sometimes as a hyphen (-), sometimes 
using the standard symbol (–), sometimes using a very 
long dash (––). I suppose it could be argued that this is a 
deliberate use of variation theory - typography doesn’t 
really matter, even if the strict use of mathematical 
terms does! The same applied to the way variables were 
represented: sometimes italicised, sometimes not, 
sometimes in a sans serif font, sometimes not. And the 
symbol ‘x’ was sometimes used to denote multiplication 
(×) and sometimes to denote a variable (x). Does all this 
matter? I think it does, especially if one is being 
pedantic about the explicit use of technical language. 

Later in the lesson, an interesting use was made of the 
idea of ‘beauty’ to describe algebraic terms. Thus yx and 
10×a3 were both described as ‘not beautiful’, because a 
term “has to be in alphabetical order” and “because we 
don’t need the multiplication sign”. The use of ‘beauty’ 
seemed rightly to suggest that these forms of notation 
were conventions rather than strict rules born from 

Place like monomials together in the same oval. 

Explain to your partner why they are the same? 
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mathematical necessity. However, we were also told 
that writing something like ‘x3 + x2’ (instead of 3x + 
2x) was a “mistake” and that in a term like 10a3, “the 
coefficient is always first”. This confusion between 
convention and necessity is a serious matter (see Hewitt, 
1999) as it can lead pupils to classify those aspects of 
maths as arbitrary that are actually based on 
mathematical reason. Unfortunately, the whole 
character of the lesson is likely to have this effect, since 
the focus throughout was on vocab and syntax, not on 
any underlying mathematical meaning. 

After about 20 minutes, the lesson moved to a second 
phase, involving the distributive law. We were 
presented with a scenario in which ‘Peter and Jane buy 
3 books and 2 books respectively, with each book 
costing £4’. Though the story is rather contrived, the 
realisation that we can find the total cost in two ways 
(by finding Peter and Jane’s outlay separately or 
together) is really quite interesting - and, of course, 
mathematically very powerful. However, we moved 
straight to a formal symbolisation of the task: 3×4 + 2×4 
= (3+2)×4. It might have been fruitful to pursue this 
phenomenon in more depth, eg by considering (perhaps 
making up) other examples and perhaps linking it to 
long multiplication. Instead, we were asked to consider 
the cost of the books if, instead of £4, they now cost £x 
each. This story is even more contrived - it has such a 
tenuous link to reality that it is likely to make very little 
sense to some pupils. However, the situation was 
immediately symbolised, as before (using a non-
italicised, sans serif font for the variable x): 3x + 2x = 
(3+2)x. The slide stated that the second expression 
shows (or is a consequence of?) the ‘distributive law of 
multiplication’. Finally, this expression was re-written 
as 5x(£) on the slide, where the bracket is now playing 
a very different role and where it easy to read ‘x’ as a 
multiplication sign. What confusion! 

This brief sojourn into ‘real life’ was intended to 
prepare the pupils for using the distributive law as a 
way of “Simplifying like terms” (this is the heading of 
the next slide, though something like ‘Simplifying 
expressions by collecting like terms’ would be better, if 
we are going to insist on the use of precise language). 
After taking the class through a couple of examples, the 
teacher displayed this slide (below). 

 

 The slide shows “The steps for collecting like terms” 
which are read aloud by the class in unison. The 
approach is very formal and procedural, we’ve left 
behind any link to the reality, such as it is, of buying 
uniformly priced books, and it includes a step about 
identifying like terms (STEP 1) whose purpose is not 
immediately apparent since we only have like terms in 
our two examples. We also have a subheading, “Adding 
like terms into one term in the polynomial”, that is 
likely to bamboozle anyone who reads it. 

In the subsequent table work, pupils were asked to 
simplify ‘7xy + 4xy’. The teacher noticed that one pupil 
who had correctly come up with 11xy had left out xy in 
his intermediate step, by just writing (7 + 4). The 
teacher asked the pupil to write his steps, with the 
mistake, on the whiteboard at the front of the class, 
since ‘we can learn from mistakes’. The irony here is 
hard to overlook. On one hand, the teacher is 
acknowledging an important principle that mistakes can 
lead to a deeper understanding. On the other hand, the 
observed mistake seemed to be careless rather than 
conceptual and occurred in a lesson that was so tightly 
constrained and so procedural, that conceptual errors 
would be hard to come by. 

Shortly after this, the class discussed how to simplify 
8ab – 2ba. One student had written a correct 
intermediate step ab(8 – 2) which the teacher used to 
made the point that this should then be simplified as 6ab 
rather than ab6: “The coefficient must always come 
first”. The student then asked, “What if you divide, 
inside or outside” (or words along those lines, I couldn’t 
hear them precisely). Perhaps she was thinking about an 
expression like ab÷(8 – 2): do we write it as ab÷6 or 
6÷ab? The question sounded potentially interesting and 
it might have given pupils the chance to think more 
deeply about the distributive and other laws - when do 
they apply? However, the teacher quickly closed the 
question down by replying “Not now” to the pupil. 

The ppt file for the lesson also contained a slide asking 
whether this equation was true or false: 2x + 3y = 5xy 
[Strictly speaking, this is asking whether the identity 2x 
+ 3y ≡ 5xy is true, or whether the original equation is 
always, or sometimes, or never true - for example, it’s 
true for x = y = 1.] Leaving aside these technicalities, it 
seems to me this is a nice question, in that it could 
reveal some useful insights into the pupils’ thinking - 
for example, do they feel that an expression needs to be 
‘closed’ for it to be a proper answer? Do they appreciate 
that x and y are numbers and that they might be able to 
test the truth of the equation/identity by substituting 
values for x and y? 

Unfortunately, the slide was not used in the lesson, 
presumably through a lack of time. The same thing 
befell the Reasoning questions that occurred at the foot 
of some of the slides. After the lesson I was told that 
these questions were only for the more able pupils - on 
the basis that pupils can only reason when they have 

Adding like terms into one term in the polynomial 

Simplifying like terms.

5b² + b² = 6b²
(5 + 1)b² = 6b²

8xy - 2yx =
(8 - 2) xy =

6xy
6xy

The steps for collecting like terms 

STEP 1: Identify like terms

STEP 2: Bracket coefficients

STEP 3: Variables and powers REMAIN unchanged.



mastered some sort of basics with which to reason. I 
find this as disturbing as the whole top-down tenor of 
the lesson. It seems to suggest that there will be children 
who haven’t learnt anything useful from 6 years of 
schooling and who bring nothing useful with them from 
home; it also overlooks the fact that however poor 
children’s reasoning might be, it will surely only get 
better with practice.  

It can justly be argued that many of my points about the 
shortcoming of the lesson slides are very narrow and 
pedantic. However, I’ve done this, not to lambaste 
whoever might have produced the slides - my slides 

might be just as inconsistent and error prone - but to 
highlight the absurdity of prioritising the inculcation of 
precise language when learning maths. However, such 
an objective is not just absurd - it shows a worrying 
disregard for what children can bring to the classroom, 
and it ignores the fact that learning involves the active 
construction (and continual reconstruction) of ideas. 
Ideas can’t just be dispensed by the teacher for the child 
to hoover up - whether neatly pre-structured or offered 
as disconnected fragments as in today’s lesson. 
	

8	March	2018	
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On	the	way	to	observe	a	mastery	lesson	
[in	prospect]	

On	the	way	to	observe	a	mastery	lesson	
[in	retrospect]	

	


