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Welcome to the Spring 2019 edition of Primary 
Mathematics. This year sees the introduction of the 
national voluntary pilot of the online multiplication 
table check (MTC) to year 4 pupils in June 2019. The 
MTC becomes statutory in June 2020. With this in mind, 
you will not be surprised that most of our articles have 
a focus on multiplication and multiplicative thinking.
 With many teachers expressing some concern 
about the check, the joint MA/ATM Primary Group 
spent some time discussing various ways of teaching 
multiplication tables well. Gemma Parker, Vice Chair 
of the group, distilled the group’s thinking into 
an article for this issue. The group concluded that 
making connections and spotting patterns are key to 
conceptual understanding and shared several ideas on 
how to represent those relationships and patterns to 
develop understanding. Ray Huntley and Chris Hurst 
make us think a little more deeply about multiplicative 
thinking while James Russo looks at using Challenging 
Tasks to develop pattern recognition. The tasks use skip 
counting to explore prime and composite numbers, 
at the same time consolidating the patterns of the 
multiplication tables. Dennis Brown updates us on the 
impact of Tackling Tables in one school, while a parent 
reviews using this approach at home. This is just one of 
many approaches to learning tables. We would love to 
hear about what works for you in your school.
 Ruth Trundley looks at using action research to 
develop professional learning. This approach could be 
used by colleagues in your school to explore planning 
for success and identifying barriers to developing 
multiplicative reasoning. And finally, Joyce  Lydford 
gives us a quick look at how she uses the Primary 
Mathematics Challenge (PMC) to develop children’s 
toolkit of strategies for problem-solving, relevant 
across the mathematics curriculum and beyond. PMC is 
aimed at children in Year 5 and 6 but the Mathematical 
Association is currently developing a Junior Mathematics 
Challenge for Year 3 and 4 children. We will bring you 
more news on this as it becomes available. 
 Come and join us at the joint MA/ATM conference 
at Chesford Grange, Warwick, 15–18 April 2019 
www.m-a.org.uk/conference-2019. Many of the 
joint primary group will be there. Alternatively, email 
Gemma Parker and come and join us at one of our 
termly meetings. 

Cherri Moseley, Senior Editor, Primary Mathematics
primarymaths@m-a.org.uk 
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In May 2018, the joint primary group of the 
Association of Teachers of Mathematics and The 
Mathematical Association discussed the agenda 
item of how to teach times tables well. This was 
considered a high priority due to the introduction 
of statutory testing for Year 4 children from 2020 
(DfE, 2018), which has propelled fluent recall 
of multiplication facts to the top of the agenda. 
Whilst the group outlined their objections to the 
proposed test in the assessment consultation, it 
hopes that this article will provide a useful resource 
for teachers as they prepare their children. This is 
considered particularly important by the group as 
they recognise the importance of children knowing 
their multiplication facts yet are wary of the way in 
which the proposed test emphasises rote learning 
and rapid recall over understanding of mathematical 
structures. This article has been written to support 
teachers to continue to teach multiplication facts 
in a sustainable way which focuses on children’s 
understanding. The group’s discussion is shared 
here, and it is hoped it will be a useful talking point 
and call to action for all those involved in teaching 
times tables.

Overarching principles
The highest priority identified by the group was 
the development of conceptual understanding 
alongside fluent recall of multiplication facts. The 
group were mindful of the risk rote learning poses 
to this, so advocated a thoughtful balance between 
conceptual understanding and recall-focused 
activities. Members were supportive of the National 
Curriculum aims of problem solving, reasoning and 
fluency regarding multiplication facts and believe 
that embedding them is beneficial to children’s 
conceptual understanding in mathematics. Indeed, 
the NCETM (2016) propose that ‘procedural fluency 
and conceptual understanding are developed in 
tandem because each supports the development of 
the other.’

The group identified that making connections 
and spotting patterns are key to conceptual 
understanding and the following sections illustrate 
how these factors might translate to primary 
classrooms and whole school policies. Examples are 
given of how varied representations (including visual 
images), contextual situations and manipulatives can 
be embedded in teaching and learning sequences. 
Suggestions are also made as to how to encourage 
children’s reasoning around multiplication facts, as 
this helps to develop confident, competent children 
who are building a firm foundation of known facts.

Connections
An ‘important characteristic of understanding is 
that it involves connections between different 
ideas or concepts’ (Barmby, Harries and Higgins, 
2010:46). Through emphasising connections within 
mathematics, pupils develop deep learning that 
can be sustained (NCETM, 2016). This is because it 
relieves the pressure on memory which, as we can all 
attest, can be fallible! As Holt (1982:10) suggests, 
if children simply learn multiplication facts parrot-
fashion, devoid of understanding or connection, 
when memory fails, a child ‘is perfectly capable 
of saying that 7 × 8 = 23…or that…even when he 
knows 7 × 8, he may not know 8 × 7, he may say 
it is something quite different.’ For confidence-
building, accessible learning which is long-term and 
deep rooted, a focus on connections is key!

For multiplication facts, this means making 
explicit the link with other operations. Can children 
explain multiplication as repeated addition? Are they 
confident with deriving division facts from known 
times tables? Can they solve 
questions such as [ ] × 6 = 42? 
Employing representations 
such as this visual image of 
the inverse relationship of 
factors and multiples via 
triads can be very powerful:

Teaching  
multiplication  
tables

Gemma Parker   
summarizes the Joint 
MA/ATM Primary 
Group discussion on 
this topic
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Similarly, showing jumps along a number line 
highlights the link between repeated addition and 
multiplication:

Calculators ‘provide rapid and accurate feedback 
about the number system’ (Hopkins et al., 1999:34) 
and can reinforce this link. Cumulatively adding 3 
to zero will produce on the screen a sequence of 
multiples of 3. The ease with which such a pattern 
can be generated makes it accessible to those 
children at the early stages of learning multiplication 
facts. Challenging them with questions such as ‘how 
many times do you need to add 3 to generate 15 on 
the screen?’ before encouraging them to check, is a 
worthwhile activity. If they can convincingly explain 
why, deeper learning is occurring. 

Making links extends to making connections  
between multiples. At the simplest level, under-
standing of the commutative law can help those 
children who struggle with 7 × 3 because they don’t 
know their ‘sevens’, to easily find the answer when 
they flip it to 3 × 7. Arrays are fantastic representations 
that illustrate this:

In general, thoughtfully planned learning sequences 
which encourage children to explore and exploit links 
will be far more impactful than repeatedly testing 
of multiplication facts. Essentially, a focus on the 
process, instead of the answer, can be extremely 
valuable, and a great stimulus for discussion.

 
Challenging children to explain to an alien who 

doesn’t know her tables how to work out 6 × 3 is 
an excellent check of understanding. Other useful 
challenges might include: 

How would you use 3 × 7 to work out 6 × 7? 
 How would you find a number which is both a 
factor of 64 and 40? 

Confidence with links between multiples breeds 
fluency as it unlocks the potential for known facts to 
reveal so much more and as Cotton (2013) states, 
one of the most useful ways of using known facts 
is to derive new facts. Frequently using sentence 
starters such as ‘If I know ___, then I know___’ 
encourages children to be creative and seek out 
their own connections, which is a great example of 
learning at greater depth. 

Flexible, autonomous use of number facts can 
develop confident learners who are resilient and 
able to think creatively. For example, if children are 
unable to recall 7 × 9, they could recall 7 × 10 and 
subtract 7. Employing Cuisenaire rods (or sticks 
of multilink) to represent this provides a physical 
experience which can become internalised. Creating 
arrays from squared paper can work similarly. By 
creating an array of 5 × 8 and folding it in half to 
show 5 × 4, children are stimulated to conclude that 
5 × 8 is double 5 × 4. Using squared paper arrays 
can exemplify the distributive law of multiplication 
too. After creating a squared paper array for 6 × 9, 
children can fold to see that this array comprises of 
three lots of 6 × 3 – another derived shortcut. 

Equipping children with investigative skills and 
tools can imbue them with confidence. Arrays which 
illustrate square numbers demonstrate the aptness 
of their name and manipulating them can reveal an 
elegant pattern which opens a world of possibilities!

Ask children to spot the pattern in this table and 
see how reorganising an array illustrating the square 
number in the first column can reveal the answer to 
the calculation in the second column.

2 × 2 = 4 1 × 3 = 3

3 × 3 = 9 2 × 4 = 8

4 × 4 = 16 3 × 5 = 15

5 × 5 = 25 4 × 6 = 24

And challenge them to now answer 39 × 41. 
Whilst this is clearly not part of the 12 × 12 known 
facts range, piquing curiosities and exploring elegant 
solutions can engage and enthuse even the most 
reluctant of children.
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Connections with real life can be very powerful 
and there are plenty of examples which marry 
everyday objects and times tables. Pairs of socks, 
5p coins, puppy footprints and octopus tentacles 
provide accessible representations of multiples and 
children’s own interests should be a driving force. 
Singing has long been a favourite for teaching tables 
and familiar songs which count in multiples can be 
enjoyable and memorable. 

Focussing on connections removes the risk that 
children will forget isolated facts. It supports the 
notion that everyone can do maths because children 
are being equipped with the skills and mindset to 
work out what they do not yet know. The foundation 
this builds for fluency and confidence is fundamental 
for success, and an indisputable pillar of teaching 
times tables. 

Pattern
Pattern is an integral element in primary 
mathematics. It is critical for fluent recall of 
multiplication facts as it can lighten the memory 
load. For example, if children know that multiples 
of 2 have a repeating pattern of 0, 2, 4, 6 and 8 in 
the ones digits, then it is easy to work out that the 
next multiple of 2 from 14 is 16. Indeed, ‘asking 
children to explore the patterns in numbers in the 
times tables is a good way of encouraging them to 
get a feel for the properties of numbers’ (Cotton, 
2013:92). However, it is important to be wary of 
over-generalisation as children may invent plausible, 
but incorrect, new rules such as every odd number 
is in the x3 table (Cotton, 2013). Challenging them 
to disprove their conjectures with counter-examples 
can be a powerful learning experience. 

Visual representations of patterns can help secure 
them in children’s minds, for example, highlighting 
multiples on a 100 square is an explorative opportunity 
to help children begin 
to generalise. Using 
dials to join up the 
ones digits of a times 
table is another great 
way to illustrate 
pattern. Ask children 
to work out which 
table this dial shows. 

Challenge children to identify which different times 
table could be overlaid in another colour to miss every 
other digit in this pattern. This simple representation 
focuses on the ones digit of multiples but using base 
10 equipment to represent sequences incorporates 

the tens too, which can help highlight other patterns, 
for example within the nine times table where the 
tens digit increases as the ones digit decreases. For 
a greater depth challenge, can children convincingly 
explain (perhaps using manipulatives/drawings) why 
this is the case? 
Using structured sentences can help ‘children to 
communicate their ideas with mathematical precision 
and clarity’ (NCETM, 2015) and ‘sentence structures 
often express key conceptual ideas or generalities 
and provide a framework to embed conceptual 
knowledge and build understanding’ (NCETM, 
2015). For example, ‘3 multiplied by 6 is 18. 3 
multiplied by 12 is double 18’ is a sentence structure 
which children could use to highlight relationships 
between multiplies and derive unknown facts. Here, 
connections are key and posing the open question, 
“What’s the same, what’s different between the 
three times table and the six times table?” really 
requires children to explore and make connections 
for themselves. Using manipulatives collaboratively 
to do so could be a fantastic learning experience. 

The humble number line is one of the most 
important resources to support children in noticing 
pattern (Cotton, 2013) and skip counting (Askew, 
2009) along with a counting stick can be a great 
group activity. Whilst repeatedly saying multiples 
in sequence using rhythm helps embed them in 
memory, moving along a counting stick illustrates 
repeated addition thus reinforcing the structures of 
multiplication. Developing this strategy provides a 
tool for children when faced with a question about a 
fact that they are unable to immediately recall. 

Finally, it is recognised that practice is a vital 
part of learning, and intelligent practice that both 
reinforces pupils’ procedural fluency and develops 
their conceptual understanding is the most valuable 
(NCETM, 2016). Practise which elicits and highlights 
pattern in multiplication facts is intelligent and 
worthwhile, and integral to the Shanghai mastery 
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approach. The above table highlights pattern as 
well as the importance of the commutative law for 
decreasing the number of known facts to be learned.

To summarise, pattern spotting can help nurture 
enjoyment and curiosity in primary mathematics 
(Gifford and Thouless, 2016), and it can support 
children’s developing fluency with multiplication 
facts. Through a focus on pattern spotting, supported 
by manipulatives and drawings, children develop an 
invaluable sense of number and their innate feeling 
of whether an answer is right or wrong matures. If 
they can explain why 17 cannot be a multiple of 3, 
they are heading in the right direction!

Conclusion
This article aims to provide support for teachers 
building a long-term, whole school approach to 
teaching multiplication facts. By prioritising children’s 
conceptual understanding through a clear focus on 
drawing connections and pattern spotting, teachers 
can develop an approach which supports children 
to be competent in recalling multiplication facts. 
Through using resources, discussing, exploring and 
understanding, the sought-after dyad of conceptual 
understanding and procedural fluency is within reach 
of all, and that is something to be celebrated. 
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Introduction
Multiplicative thinking is one of the ‘big ideas’ 
of mathematics and underpins many important 
mathematical concepts required beyond primary 
school years. Multiplicative thinking could be 
described as a complex set of interrelated concepts. 
The development of multiplicative thinking 
depends largely on knowing about the links and 
relationships between ideas in order to understand 
why procedures work as they do. Siemon et al. 
(2006) defined multiplicative thinking as a capacity 
to work flexibly and efficiently with an extended 
range of numbers (larger whole numbers, decimals, 
common fractions, ratio and percent), an ability to 
recognise and solve a range of problems involving 
multiplication or division including direct and 
indirect proportion, and the means to communicate 
this effectively in a variety of ways (materials, 
words, diagrams, symbolic expressions and written 
algorithms). If students are to work ‘flexibly’ with 
a range of numbers, we believe that there must be 
explicit teaching of the many connections within 
the broad idea of multiplicative thinking. Here we 
explore the link between partitioning based on place 
value and the distributive property.

The distributive property of multiplication 
could be considered as the basis of the vertical 
multiplication algorithm that is taught in a range of 
ways by teachers. The importance of this property 
cannot be under-estimated and the importance 
of partitioning, which is the first step in moving 
beyond repeated addition and using the distributive 
property to make sense of multiplication. The 
array is crucial in developing an understanding of 
the distributive property which helps students 
understand what multiplication means, how to 
break down complicated problems into simpler 
ones and how to relate multiplication to area by 
using array models. Part-part whole reasoning with 
groups also enables children to use the distributive 
property of multiplication over addition. The quality 
of understanding about multiplication that results 

from knowing about the distributive property is 
that multiplication strategies based on partitioning 
and the distributive property are more advanced 
than those based on other ideas such as repeated 
addition. 

Study 
This report is from an on-going study into 
multiplicative thinking of children from 9 to 11 
years of age. The original study has been conducted 
for over three years in Western Australian primary 
schools and has gathered data from over 1000 
children in eight schools. A Multiplicative Thinking 
Quiz, and a semi-structured interview have been 
developed and refined and are used in this study 
involving two primary school classes at a school in 
Plymouth in the south-west of the United Kingdom. 
The quiz was administered to both classes on the 
same day under identical conditions. The framework 
for analysis of data is based on connections between 
place value partitioning, the distributive property of 
multiplication and the standard written algorithm for 
multiplication, to determine if students understand 
and articulate those connections. The framework is 
in Figure 1. 

In the Multiplicative Thinking Quiz (MTQ), students 
were asked a total of 18 questions, 5 of which are 
based on aspects of the framework (see Table 1). 
We wanted to find out the extent to which students 
demonstrated understanding of partitioning, were 
able to identify when the distributive property 
was correctly applied and whether they were able 
to explain why the property worked in terms of 
partitioning. In short, we wanted to see the extent to 
which they connected the ideas and then how they 
used the written algorithm during the interview.

Results
Table 1 shows the responses to the relevant 
questions from the MTQ. Class A was a Year 5 class 
(n=29), Class B, a Year 6 class (n=27). The table 

Explicitly connecting 
mathematical ideas:  
How well is it done?

Ray Huntley and Chris 
Hurst explore place  
value and the distributive 
property within 
multiplicative thinking
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shows the percentage of each class that responded 
correctly for each question. Several observations 
can be instantly made.

 First, while approximately two thirds of the total 
sample were able to mentally calculate the answer to 
6 × 17 (Question 1), a smaller percentage were able
to explain their calculation in terms of place value 
partitioning (Question 2), which is the basis of the 
written algorithm. However, a similar proportion of 
students who performed a correct mental calculation 

were able to use a written algorithm to solve 9 × 15,
based on the standard place value partition (Question 
3). In the analysis of the quiz responses for Question 
3, students needed to indicate that they had ‘carried 
a 4’ to qualify as a correct response. Second, a much 
smaller proportion of students were able to identify 
both correct responses to the question about the 
distributive property. The interesting aspect of this 
observation is that the mathematical understanding 
that underpins Questions 2 and 3 is the same as 
for Questions 4 – partitioning based on place value. 
Third, a comparatively small proportion of students 
could explain their choices of answers (Question 
5) in terms of what they had already seemed to
understand from their responses to Questions 1,
2, and 3. In other words, the majority of students
were able to use place value partitioning either
mentally or in a two by one digit algorithm, but
many of them were unable to connect the same
idea of partitioning to identify when the distributive
property was correctly applied, and even fewer
could explain that in terms of partitioning. All of the
seven students who explained the fifth question in
terms of partitioning used partitioning to explain
their answers to Questions 2 and 3.

The following samples from Student Wesley are 
indicative of responses for the MTQ questions.

Wesley appears to have an understanding of place 
value partitioning and has given sound examples of 
it for the first two questions. However, when the 
question is presented in a different context, he 
seems quite confused and has mistakenly identified 
all options as being correct. Wesley has also confused 
the idea of ‘inverse operations’ a term that he would 
have heard at some stage but not fully understood. 
As well, Wesley did not seem to trust the idea of 

Figure 1 Framework for analysing data from 
Multiplicative Thinking Quiz

Table 1 Summary of responses to selected questions from the Multiplicative Thinking Quiz 

Question from Multiplicative Thinking Quiz Class A Class B

1.  Used mental computation to obtain correct answer for 6 × 17 62% 67%

2. Explanation of mental computation for 6 × 17 is based on place value partition 45% 59%

3.  Use of standard algorithm is correct and shows place value partitioning
(i.e., the ‘carried 4’) to solve 9 × 15

66% 70%

4.  Identifies both (80 × 3 + 9 × 3) and (90 × 3) – (1 × 3) as the only correct
options giving the same answer as 89 × 3 (Distributive Property)

34% 26%

5.  Explanation of above question (about Distributive Property) is based on place
value partitioning

10% 15%
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partitioning as he has used an algorithm to work 
out the answer to 89 × 3 when there was really no
need to do so, if he understood how the property 
works. During the interview, Wesley used a four line 
algorithm to solve 29 × 37. This seems to indicate
that he understands how to apply the distributive 
property as he has identified that there are four 
elements to the multiplication.

In contrast to the explanations of students who 
were unable to explain the fifth question in terms 
of partitioning, the following sample from Student 
Callum is presented as an example of a satisfactory 
explanation. Student Callum also displayed some 
flexibility in his thinking by solving the first example 
with non-standard partitioning as shown in the 
second part of the sample.

Another point of interest is how some students 
who used place value partitioning for both the 
questions about 6 × 17 and 9 × 15, and who also
identified the correct choices for the question about 
the distributive property, still found it necessary to 
calculate the answer for (80 × 3) + (9 × 3), despite
saying that it would give the same answer as 89 × 3.

There seem to be a couple of possible explanations 
for this, as exemplified by the sample from Student 
Izzy (Figure 4). First, it could be that students who 
did that did so as a matter of course or habit, in 
that they accept that they need to use an algorithm 
for such calculations irrespective of whether they 
actually need to do so or not. Second, it may be 
that their understanding is not sufficiently robust – 
perhaps they need to calculate with an algorithm 
to prove to themselves that the partition actually 
works.

It is worth considering the work of a student who, 
in general, did not respond well to the five MTQ 
questions, as shown in Table 1. Student Francis made 

Table 1 Summary of responses to selected questions from the Multiplicative Thinking Quiz 

Question from Multiplicative Thinking Quiz Class A Class B

1. Used mental computation to obtain correct answer for 6 × 17 62% 67%

2. Explanation of mental computation for 6 × 17 is based on place value partition 45% 59%

3. Use of standard algorithm is correct and shows place value partitioning 
(i.e., the ‘carried 4’) to solve 9 × 15

66% 70%

4. Identifies both (80 × 3 + 9 × 3) and (90 × 3) – (1 × 3) as the only correct 
options giving the same answer as 89 × 3 (Distributive Property)

34% 26%

5. Explanation of above question (about Distributive Property) is based on place 
value partitioning

10% 15%

Figure 2 Samples from Student Wesley

Figure 3 Sample from Student Callum Figure 4 Samples from Student Izzy
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an incorrect calculation for the question about 6 ×
17, did use an algorithm to correctly work out the 
answer for 9 × 15, but was unable to identify the
correct choices for the question about the distributive 
property. During the interview, the following exchange 
occurred [with notes by the interviewer]:

I:  [Francis said that (80 × 3) + (9 × 3) would give
the same answer as 89 × 3 but when explaining
how it worked, he had to actually work out the 
two parts and took prompting to arrive at the 
correct answers for each part. He wrote it as a 
vertical addition]. “Do you need to work it out to 
prove it?” 

F:  “Yes”. 
I:  [He was shown the example (50 × 6) + (3 × 6)]

“What would it be the same as?” 
F:  “Fifty-three times … twelve … no … times six”.
I:  [Francis was shown (70 × 4) + (6 × 4)] “Do you

need to work them out or are you happy that 
they will give the same answer as 76 × 4”?

F: “Yes”. 

There is a considerable degree of uncertainty about 
the answers offered by Francis. While he made a 
computational error in the 6 × 17 question, he did
use place value partitioning for that question and 
also the question about 9 × 15. However, he was
unable to apply that knowledge to the questions 
about the distributive property, both in the MTQ and 
the interview. This suggests that he has developed 
partial understanding of the mathematics involved 
but has certainly not been able to connect the idea 
of place value partitioning to the explanation of how 
and why the distributive property is applied. 

Conclusion
On the basis of the analysis of data from the MTQ 
and the interview, it would seem that there are 
several levels of understanding shown by students 
in the sample. These could broadly be described as 
follows:

1. Students who understand place value partitioning, 
use it when calculating answers to multiplication
examples (either mentally or written), understand 
the distributive property and explain the latter in
terms of partitioning.

2. Students who understand place value partitioning, 
use it when calculating answers to multiplication
examples (either mentally or written), correctly
identify examples of the distributive property,
but do not trust the partitioning and need to
calculate a product as proof.

3.  Students who understand place value partitioning,
use it when calculating answers to multiplication
examples (either mentally or written), but do not
apply it to explain how and why the distributive
property works.

4. Students who demonstrate a partial understanding 
of aspects of the above three characteristics
but whose understanding is incomplete and not
consistently applied.

Hence, we believe that there are some clear 
implications for teaching. First, teaching should focus 
on establishing the link between standard place value 
partitioning and the distributive property and this 
could be successfully developed through the use of 
the multiplicative array. Second, the written algorithm 
for multiplication needs to be developed from the 
grid method, which is based on standard place 
value partitioning and the array. Third, the specific 
mathematical language related to ‘partitioning’ 
should be incorporated when developing students’ 
understanding of the distributive property. As well, 
we think it is important for teachers to encourage 
students to trust the fact that ideas like the distributive 
property will work when applied correctly. Helping 
students to make such connections should situate 
them better when learning how the distributive 
property informs aspects of algebraic reasoning.
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In this article, I briefly overview how to teach with 
Challenging Tasks. I then demonstrate how three 
Challenging Tasks exploring counting sequences can 
be used to expose young students to prime and 
composite numbers.

What are Challenging Tasks?
Challenging Tasks are complex and absorbing 
mathematical problems with multiple solution 
pathways, where the whole class works on the 
same problem (Sullivan & Mornane, 2013). The task 
is differentiated through the use of enabling and 
extending prompts. Teaching with Challenging Tasks 
enables all students to work on a similar core task, 
and therefore encourages them to engage with, and 
contribute to, the subsequent discussion around the 
relevant mathematics. Consequently, Challenging 
Tasks provide an appropriate means of inclusively 
differentiating mathematical instruction (Sullivan et 
al., 2014). 

How to teach with Challenging 
Tasks
Generally teaching with Challenging Tasks involves 
a three-stage process: launch, explore, discuss (and 
summarise) (Stein, Engle, Smith, & Hughes, 2008; 
Sullivan et al., 2014). 

The teacher begins by launching the challenge, 
which involves presenting the problem, engaging 
students in the relevant mathematical mindset 
and highlighting resources students have at their 
disposal (e.g. enabling prompts, concrete materials 
such as bead-frames and hundred charts). After 
the challenge is launched, students explore the 
task, either individually or collaboratively, and the 
teacher encourages students to develop at least one 
potentially appropriate solution. The next stage of 
the lesson involves the teacher facilitating a whole-
group discussion, which provides students with an 
opportunity to present their particular approach to 
solving the task. 

Generally, the idea is for the teacher to strive to 
organise the whole-class discussion in a meaningful 
manner, determined by both their in-lesson 
observations of students working on the task, as well 
as their prior knowledge of the key mathematical 
concepts embedded in the task. For example, the 
teacher may structure the discussion by tacitly 
getting students to share their solutions in order 
from least to most mathematically sophisticated, 
whilst endeavouring to make connections between 
different student solutions (Stein et al., 2008). 

Differentiating the task through 
enabling and extending prompts 
Enabling prompts are an integral aspect of 
Challenging Tasks. They are designed to reduce the 
level of challenge through: simplifying the problem, 
changing how the problem is represented, helping 
the student connect the problem to prior learning 
and/ or removing a step in the problem (Sullivan, 
Mousley, & Zevenbergen, 2006). Students should be 
encouraged to access enabling prompts at their own 
initiative. Enabling prompts should be a student’s 
first point of call if they feel they need some 
assistance to make progress with the problem (i.e. 
rather than asking for support from the teacher). As 
part of this process, the teacher should ensure that 
all students know where the enabling prompts are 
in the room, and that there is no stigma associated 
with accessing an enabling prompt (e.g. an overly 
competitive classroom climate, where it is implicitly 
or explicitly assumed that ‘good mathematicians 
don’t need help’) (Russo, 2016). 

By contrast, extending prompts are designed 
for students who finish the main challenge, and 
expose students to an additional task that is more 
challenging, however requires them to use similar 
mathematical reasoning, conceptualisations and 
representations as the main task (Sullivan, Mousley 
& Zevenbergen, 2006). 

In my classroom, I call the enabling prompts the 
‘hint sheet’ and print one prompt on each side of 

Teaching with Challenging 
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this sheet. During each Challenging Task, I include 
a pile of hint sheets up the front of the classroom 
on a chair, so students know exactly where they are. 
By contrast, I call the extending prompt the ‘super 
challenge’ and generally place the extending prompt 
on the flip-side of the Challenging Task.

Challenging Tasks are often developed with 
multiple learning objectives in mind, however, in 
most instances, there is a primary learning objective 
at the heart of the task. Consequently, when 
developing enabling prompts for Challenging Tasks, 
it is critical that they do not undermine the primary 
learning objective of the lesson by ‘giving too much 
away’. By contrast, enabling prompts may modify, 
and even remove, secondary learning objectives, in 
order to allow students who find the initial task too 
complex to focus on the primary learning objective 
(Russo, 2015). 

Context for the three Challenging 
Tasks
These three interrelated Challenging Tasks encourage 
students to make connections between different 
counting sequences and all involve the use of a 
hundreds charts as the primary representation. 

The tasks are appropriate for students in Grades 
1 and 2 to extend student understanding of skip 
counting patterns. The tasks could also be used 
with Grade 3 or Grade 4 students to launch a unit 
of work on counting patterns and to begin exploring 
the notion of common multiples, factors and prime 
numbers. All three tasks have the same primary 
learning objective, that is, for students to recognise 
patterns in number sequences. More specifically for 
students to appreciate that: 

Figure 1 Enabling prompt A: A hint to students about the relevant skip-counting patterns.
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●● Overlaying multiple skip counting sequences 
will result in some numbers being covered more 
than once (i.e. numbers with many factors) and 
some numbers not being covered at all (i.e. 
potential prime numbers). 

Each of the tasks also contains additional secondary 
learning objectives relating to the exploration of 
specific skip-counting sequences. For example, the 
first Challenging Task requires students to count by 
2’s, 5’s and 10’s from zero. Creating these skip-
counting sequences without teacher assistance or 
prompting effectively becomes a secondary learning 
objective for this task. However, these secondary 
learning objectives are effectively removed if 
students access enabling prompt A, which provides 
a hint about the counting patterns potentially 
relevant to the Challenging Task. Note that this 
same enabling prompt can be used in relation to all 
three tasks. 

Each task also contains a second, individualised 
enabling prompt (enabling prompt B), which 
provides students with a simpler task that has 
the same primary learning objective as the main 
challenge. Undertaking this simpler task is of value 
in and of itself, whilst also providing struggling 
students with an ‘in’ so that they can better navigate 
the core Challenging Task.

Challenging Task 1: Third time 
lucky
The secondary learning objective for this task is:

●● For students to be able to skip count by 2’s, 
5’s and 10’s to 100 beginning at zero without 
teacher assistance or prompting.

Challenging Task
●● Starting at 0, I skip counted by 2’s to 100, 

placing a counter on all the numbers I landed 
on. 

●● Next, I skip counted by 5’s to 100, again placing 
a counter on all the numbers I landed on. 

●● Finally, I skip counted by 10’s to 100, again 
placing a counter on all the numbers I landed 
on. 

●● What are the numbers with three counters on 
them – the numbers I landed on three times?

Enabling prompt B: Easier problem
●● Starting at 0, I skip counted by 2’s to 20, placing 

a counter on all the numbers I landed on.

●● Next, I skip counted by 5’s to 20, again placing 
a counter on all the numbers I landed on. 

●● Finally, I skip counted by 10’s to 20, again 
placing a counter on all the numbers I landed 
on.

●● What are the numbers with three counters on 
them – the numbers I landed on three times?

Extending prompt 
Tackle the task again, but instead of skip counting 
from 0, start skip counting from 6. How does 
starting from 6 change the counting patterns? What 
numbers do you land on three times? 

Without actually doing the skip counting, can you 
predict what numbers I would land on three times 
if I tackled the task again but started skip counting 
from 9? 

Challenging Task 2: Fourth time 
luckier
The secondary learning objective for this task is:

●● For students to be able to skip count by 2’s, 3’s, 
5’s and 10’s beginning at zero without teacher 
assistance or prompting.

Challenging Task
●● Starting at 0, I skip counted by 2’s to 50, placing 

a counter on all the numbers I landed on. 
●● Next, I skip counted by 3’s to 50, again placing 

a counter on all the numbers I landed on. 
●● After that, I did the same thing counting by 5’s, 

and then 10’s. 
●● There is only one number with four counters on 

it. What is that number?

Enabling prompt B: Easier problem
●● Starting at 0, I skip counted by 3’s to 20, placing 

a counter on all the numbers I landed on.
●● Next, I skip counted by 5’s to 20, again placing 

a counter on all the numbers I landed on. 
●● What is the only number with two counters on 

it?

Extending prompt 
●● What if I continued skip counting to 100 instead 

of 50? How many numbers would I have landed 
on four times? What are these numbers? 

●● List all the numbers I would land on four times 
if I continued counting to 1000. Do you notice 
any interesting patterns with these numbers?
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Challenging Task 3: Twos, threes, 
fours and fives; which number 
will survive?
The secondary learning objective for this task is:

●● For students to be able to skip count by 2’s, 3’s, 
4’s and 5’s beginning at zero without teacher 
assistance or prompting.

Challenging Task
●● Starting at 0, I skipped counted by 2’s to 40, 

crossing off the numbers as I went. 
●● Then I did the same thing, but instead skip 

counted by 3’s. 
●● Next, I did it by 4’s. 
●● Finally, I skip counted again, but counted by 5’s. 
●● Some numbers were crossed off more than 

once, but some numbers survived – they weren’t 
crossed off at all. Can you guess which 10 
numbers survived? Now check if you are right.

Enabling prompt B: Easier problem
●● Starting at 0, I skip counted by 2’s to 20, 

crossing off the numbers as I went.

●● Next, starting at 0, I skip counted by 3’s to 20, 
crossing off the numbers as I went.

●● Some numbers were crossed off more than 
once, but some numbers survived – they weren’t 
crossed off at all. Can you guess which 7 numbers 
survived? Now check if you are right.

Extending prompt 
What if I also skip counted by 6’s, 7’s, 8’s, 9’s and 

10’s? Would all 10 numbers still survive? How many 
more numbers would get crossed off?

If we kept our skip counting patterns going (2’s, 
3’s, 4’s, 5’s, 6’s, 7’s, 8’s, 9’s and 10’s) all the way 
to 100, how many numbers do you think would 
survive? Can you list these numbers?

Relevant questions for post-task 
discussions
During the post-class discussions, students should 
be encouraged to describe their various approaches 
to the task(s) and the conclusions they reached. 
Part of the discussion should be focussed on 
getting students to recognise that there is overlap 
between different skip-counting sequences and 

Figure 2 A student solution to the task Third time lucky.
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that this overlap occurs in a regular way. This can 
be explored with students using an interactive 100’s 
chart http://www.primarygames.co.uk/pg2/
splat/splatsq100.html  During these discussions, 
and depending on the age group of the students, 
the teacher may also consider introducing key 
mathematical terminology such as multiples, 
factors, composite numbers and prime numbers. 

Examples of questions to stimulate discussion 
when using the interactive 100’s chart include:

●● If you skip-count by any even number (e.g. 4 
or 10), how often do you think you will land on 
a number that is part of the 2’s skip-counting 
pattern (i.e. a multiple of 2)? Why do you think 
this is the case? 

●● If you skip count by any number ending in zero 
(e.g. 100, 270), how often do you think you will 
land on a number that is part of the 5’s skip-
counting pattern (i.e. a multiple of 5)? Why do 
you think this is the case? 

●● Why do you think it is that when we skip-
count by different amounts, some numbers are 

covered more than once and other numbers are 
not covered at all? 

●● For example, why is it that unless we skip-count 
by 13’s, we never land on 13? What about 12? 
We often seem to land on 12 when we are skip 
counting. Why is 12 so easy to land on and 13 
impossible? (Note: If students cannot move past 
the concept that 12 is even and 13 is odd, and 
that this is solely responsible for the difference, 
encourage them to next compare 22 and 24; 
why is it that 22 is so much harder to land on 
than 24 when skip-counting?).

Beyond exploring the counting patterns themselves, 
these discussions should also reinforce the idea 
that there is benefit in approaching such tasks 
systematically (particularly if the task is being used 
with Grade 3 or Grade 4 students). Prompting 
questions may include:

●● What do you think was the most efficient way 
of approaching the challenge?

●● Having listened to other student’s approaches 

 
Figure 3 A student works through the third Challenging Task, trying to determine  

which numbers will survive.
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to the challenge, how would you tackle this task 
differently next time?

Concluding thoughts
In my experience, students thoroughly enjoy 
exploring the interrelationships between different 
counting sequences and the hands-on nature of 
these Challenging Tasks, where students can play 
the role of the scientist, making predictions and 
running ‘experiments’ with number patterns. 
Moreover, unpacking these tasks in the subsequent 
discussion provides opportunities for students to 
develop insights into the properties of prime and 
composite numbers. I hope readers find these three 
Challenging Tasks to be of use in their classrooms.
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This pocket-sized (12.5cm × 15cm) 
volume is a collection of short chapters 
about different aspects of feedback. 
It is part of a growing, wider series on 
teaching topics such as engagement, 
progress and differentiation. The 
authors/editors have gathered a series 
of pieces from the very best names 
in educational theory and practice to 
produce a collection of inspiring and 
practical chapters to help teachers with 
this very critical element of being a 
teacher in a 21st century classroom.

Since the 
seminal work 
on feedback 
by Paul Black 
and Dylan 
Wiliam in the 
1990s – ‘Inside 
the Black Box’, 
feedback 
practice has been continually developing 
in schools and is now regarded as 
one of the most significant aspects of 
teaching and learning. In this ‘Best of 
the Best’ volume, it is only right that the 
opening chapter is by Dylan Wiliam, in 
which he sets out the case for formative 
assessment as a basis for the rest of the 
book. 

In subsequent chapters in the 150 
pages that follow, various aspects of 
feedback are explored. For example, 
giving and receiving feedback, the notion 
of feedback against ‘feedforward’, 
time for feedback, targets, praise 

and reward, and peer feedback. Each 
chapter covers around 7–9 pages and 
includes a theoretical piece with further 
reading followed by some practical 
strategies about that aspect. 

I particularly enjoyed reading Paul Dix’s 
chapter on ‘wristband peer feedback’, 
and I’ve been a fan of Shirley Clarke’s 
work for many years, and her chapter on 
‘getting underneath the understanding 
and acting on it’ is highly recommended. 
The book ends with a really good 
chapter by the Teacher Development 
Trust on how to move forward and plan 
your next steps using this little treasure 
trove of material on feedback. 

Best of the Best is a really simple yet 
effective idea for a series of books, I 
found this one to be really readable and 
helpful to further inspire and inform 
teachers.

Ray Huntley
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Working in a team of maths advisers, I spend a lot 
of time thinking about and planning professional 
development opportunities which are intended to 
have an impact on learners (teachers and pupils). 
As a team, one of our preferred ways to do this 
is to engage teachers in action research designed 
to reflect the five elements of the standard for 
teachers’ professional development:

1. Professional development should have a focus on 
improving and evaluating pupil outcomes. 

2. Professional development should be underpinned 
by robust evidence and expertise. 

3. Professional development should include collab-
oration and expert challenge. 

4. Professional development programmes should be 
sustained over time. 

And all this is underpinned by, and requires that: 

5. Professional development must be prioritised by 
school leadership.       (DfE 2016)

For this article I am focussing on one such project 
which involved thirty-nine teachers in pairs or trios 
from seventeen schools across Devon, supported by 
five maths advisers from Babcock Education (LDP). 
The project ran from September 2016 to July 2017 
and included: introductory webinar, project launch, 
staff meeting, data collection, journals, learning 
partners, cluster meetings, research readings and 
cycles of collaborative lesson research (Takahashi 
and McDougal 2016). 

The participating teachers were informed that 
they would also be the subject of research as part of 
the project and that data collected on them would 
include: reflections on shared activities, audio and 
video recordings of discussions, questionnaires (pre- 
and post-project) and observations at meetings. At 
the end of the project this data was used to identify 
themes and evidence of professional learning and it 
is an analysis of this, including identifying barriers, 
that I will explore here. 

Professional development should 
have a focus on improving and 
evaluating pupil outcomes
The project was set up with a clear focus on 
vulnerable children and improving their mathematics. 
Teachers were asked to identify three focus children 
for the project; closing the gap was one of the key 
drivers, and teachers were encouraged to identify 
disadvantaged and vulnerable pupils as their focus 
children. 

 As teachers our job is really to disrupt the 
trajectories of students who haven’t had 
challenging experiences and to provide all 
students with the richest and most challenging 
environment possible.            Boaler (2014)

The intention of the project was to disrupt the 
trajectories of the focus children using the tools of 
pre-teaching and assigning competence. These 
children were the focus throughout the year in all 
elements of the project. The adviser supported 
data collection with these children at the start of 
the year: their needs were discussed at meetings, 
the collaborative lesson research cycles focused on 
planning for these children, teachers kept reflective 
journals that included observations of the children 
throughout the year and wrote case studies 
detailing the impact on the children at the end of 
the year. All teachers identified positive impact on 
the focus children as a result of using pre-teaching 
and assigning competence.

Professional development 
should be underpinned by robust 
evidence and expertise
Evidence-based research informed the setting 
up of the project. The research question ‘How 
can pre-teaching and assigning competence be 

Professional learning 
through research:
planning for success and identifying barriers 
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used to effectively support children to access 
age-appropriate mathematics and be active and 
influential participants in maths lessons?’ was a 
response to findings from a 2015/6 research project 
run by Babcock Education (LDP). The focus on pre-
teaching was informed by wider readings (including 
Minkel 2015) whilst the research of Cohen and Lotan 
(1997) around status interventions in classrooms 
and the work of Cohen et al (1998) on assigning 
competence as an important tool for addressing 
status, further informed the project. 

The project was led by five maths advisers 
with experience in supporting action research, 
collaborative lesson research and mathematics. The 
role of the adviser included introducing readings 
relevant to issues discussed by the teachers at the 
cluster meetings, ensuring that existing research 
was used to inform throughout the project. Teachers 
found the use of research beneficial in a number of 
ways: 

 I have found it increasingly powerful to access 
research readings alongside my planning. This is 
something that I have not been doing as much as 
I should and I feel it has had a real impact on my 
teaching and professional development.  
      (Y3 teacher)

 I found the research that we read on the first day 
re: the model of pre-teaching and then teaching, 
as opposed to the ‘teaching, failure, intervention’ 
idea probably the most powerful idea and I 
have often reflected on it throughout the year.  
                                                         (Y4 teacher)

 I have also found research reading a great asset 
to my professional development this year. I was 
aware in class that there were children who were 
perceived as brighter or more popular by other 
children but have never assigned a name such 
as perceived high and low status children to this 
before. Reading research done on this has made 
me consider my own practice and ways of tackling 
perceived status in my own class. It has been 
invaluable reading the research.          (Y6 teacher)

Professional development should 
include collaboration and expert 
challenge
The teachers worked together in pairs/trios as 
learning partners in their schools and were also 
grouped to form five clusters. Each cluster was 
supported by a maths adviser. 

Whilst the focus for the project and the research 
question were established by the maths advisers, 
the teachers involved made most of the decisions 
throughout the project, including those related to 
the selection of focus children, the structures for 
pre-teaching sessions, the content of pre-teaching 
sessions and how to assign competence in lessons. 
These were the aspects being researched, and they 
were the focus of the discussions that took place 
in schools, in local cluster meetings and within the 
whole group meetings. Teachers all valued the role 
of their learning partner and the maths adviser in 
furthering their own thinking and understanding: 

 The most useful aspect of the project, I feel, has 
been the dialogue and support that I have shared 
with my colleagues who are also involved in the 
project.  (Y4 teacher)

 Time to work alongside a colleague was the most 
valuable – it was great to have time to plan/talk/
share experiences and reflect on the project.   
 (Y3/4 teacher)

 Meetings with the adviser and getting her 
support and feedback have been the most useful 
things.                     (Y4 teacher)

Most teachers also found the cluster meetings 
useful as they allowed a wider sharing of experience 
and an opportunity to learn from others:

 … cluster meetings have helped my practice 
as it is invaluable to talk to other practitioners 

 
Discussion between learning partners and adviser
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about the project and the way they are using 
the pre-teach sessions. By listening to what has 
worked and, almost more importantly, what 
hasn’t worked, I am able to assess why sessions 
have been successful and not and further use this 
to consider the next step in my own pre-teach 
planning journey.                             (Y6 teacher)

Three collaborative lesson research cycles happened 
in each school, supported by an adviser, and all 
the teachers involved participated in a final joint 
collaborative lesson research cycle. Many of the 
teachers identified the lesson research cycles as 
having the biggest impact on their own learning:

 The research cycles we went through in school 
had a huge impact on me. Thinking carefully 
through the decisions we were making for the 
study lessons, the associated readings…and the 
reflection associated with the observed lessons 
deepened my understanding of key pedagogical 
ideas…these elements have all found their way 
into my practice.                            (Y5/6 teacher)

 The collaborative research cycles in school have 
been particularly valuable as they have enabled 
us to reflect on current teaching in the school, key 
areas of ‘struggle’ for our pupils, specific needs 
of groups of children and how we, as teachers 
use, and facilitate pupils to use, key language.            
                                                      (Y1 teacher)

 I feel that the final collaborative lesson research 
cycle has had the greatest impact for my 
professional development this year. I found it very 
useful to see a pre-teach session and lesson and 
found the following discussion with colleagues 
invaluable. I thought it was very well organised 
and enjoyed having a say in the whole process 
including the planning stage.            (Y2 teacher)

Professional development 
programmes should be sustained 
over time

The project ran for the full academic year. The 
initial webinar for senior leaders took place in 
early September with the launch of the project a 
few weeks into the term. The final meeting for the 
project was at the beginning of July and all data, 
including case studies, were collected by the end of 
the summer term. The length and structure of the 
project allowed teachers the time to try things and 
adapt over time, to see real impact on the learners 
and to go beyond surface changes in practice. It also 
allowed teachers to better understand that they 
were involved in research.

 It has been useful meeting over the course of 
a year. It has given the research more purpose 
having more than one cycle.  (Y3/4 teacher)
 
 We were talking about how the pre-teaching 
changed from the beginning to the end…my pre-
teaching got more focussed.   (Y3 teacher) 

Professional development 
must be prioritised by school 
leadership
Schools were invited to apply to be part of the 
project; the aim of this was to ensure that senior 
leaders made a positive decision to be involved and 
therefore would be more likely to support the action 
research as professional development. A webinar 
was held for the head teachers of the schools who 
applied, in order to clarify the purpose and structure 
of the project and ensure there was understanding 
of the significant professional development provided 
by the project. This was followed up by a staff 
meeting for all staff in the participating schools, led 
by the attached maths adviser, to support everyone, 
including school leaders, to understand the project 
and how it could contribute to professional 
development across the school during the year. 

Barriers  
Support from senior leaders

 It comes down to mindset. If a school values 
something, it will happen.  (Y6 teacher)

The key difference between schools where the 
project had a huge impact on pupils and professional Discussing the lesson cycle
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learning and those where it was more limited was 
how it was viewed by senior leaders: as a key aspect 
of the work of the school for the year or as an 
additional activity involving a couple of members of 
staff. This was evident in a number of ways including 
the following:

●● Involvement: head teachers/senior leaders were 
not all present for the webinar and the staff 
meeting, setting the ‘tone’ for the project in 
each school for the whole year. 

●● Time: teachers felt their involvement in the 
project was valued as professional development 
when leaders prioritised the time needed for 
the related activities and included it as part 
of the professional development for those 
teachers during the year. When activities 
happened during school time, all teachers felt 
they were beneficial to their development. 
When they happened outside of school time 
there was a split; for those teachers who were 
expected to engage in addition to a full year of 
other professional development activities, the 
elements of the project that took place out of 
school time were not valued. 

    I have found the cluster meetings the least 
useful…they are very time consuming and 
difficult to organise.             (Y3/4 teacher)

●● Influencing others: in some schools teachers 
were given a platform to share their experience. 
Teachers who were asked to lead discussions 
and share findings with the whole staff valued 
the project as professional development more 
highly than those who were not. In some schools, 
teachers working together with support from 
leaders became a powerful force for change in 
the whole school; in other schools teachers had 
little impact beyond their own classrooms.

    In the same way that connecting additional 
maths sessions, which involve only 
some children, with classroom lessons 
is essential if the additional time is to 
be beneficial; connecting additional 
professional development, which involves 
only some teachers, with the ongoing 
professional development in a school is 
essential if it is to have maximum impact. 

Trundley et al (2017)

Multiple learning points and layers of 
struggle

Within this project, teachers were changing 
their practice and learning about multiple ideas, 
including: pre-teaching, assigning competence and 
collaborative lesson research. For some teachers, 
these were too many new things to engage with. 
Teachers who felt that their understanding of 
mathematics and teaching mathematics was limited 
struggled with learning about the mathematics 
at the same time as learning about pre-teaching, 
assigning competence and collaborative lesson 
research. This was particularly evident during the  
collaborative lesson research cycles; sometimes the 
mathematics and the pedagogical approaches were 
new to the teachers and caused additional struggle. 
Collaborative lesson research did, however, support 
teachers to engage in the project as research.

‘Working through’ approaches to 
action research

Whilst action research has the potential to meet all 
parts of the professional development standard, it 
does have risks attached, especially in relation to 
collaboration and expert challenge. It is essential that 
all participants (in this case teachers and advisers) 
understand that they are all involved in research 
and so they are all responsible for researching 
the chosen area. One of the dangers of advisers 
setting up action research is that the teachers may 
believe that the research is ‘owned’ by the advisers, 
approaching it as implementation of what they are 
being told to do, working through the research 
activities rather than working on the research. 
This mirrors Mason (2000) who explains ‘working 
through’ and ‘working on’ as different ways learners 
work in mathematics, with the former characterised 
as unreflective and unmathematical. In this project 
certain behaviours were indicative of ‘working 
through’, such as teachers ‘doing’ the activities 
without reflecting on their own understanding and 
the impact on learners, and ‘doing’ the activities for 
the adviser, asking questions such as ‘Is this what 
you want?’, planning to work on the research only 
when the adviser was present. When this happened, 
responsibility for the research and the impact of 
the research was passed back to the adviser, with 
teachers expecting and asking for the adviser to 
make decisions. This was more common early on in 
the project and more likely where the head teacher 
had chosen for the school to be part of the project 
but the teachers involved had not. 
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There was a tension sometimes between collabor-
ation and the role of the adviser as ‘knowledgeable 
other’. This became most evident in the first cycles 
of CLR when some teachers expected the adviser 
to say what should be in the plan, spoke about 
the live sessions as ‘being observed by the adviser’ 
and waited for the adviser to lead the following 
discussion. Over the time of the project there was 
a shift and collaboration was better understood by 
the end. 

Trundley and Clark-Wilson (2017 page 23)

There was also a danger that the advisers themselves 
‘worked through’ the research activities, focusing on 
giving out readings, arranging the cluster meetings 
etc. and concerning themselves with ‘doing’ the 
same as the other advisers involved; consistency 
was in potential conflict with reflective practice. 
It was essential that as a research team there 
was continuous refocusing on the intention of the 
different elements of the project with advisers 
modelling reflective practice (listening and noticing) 
and probing understanding.

Conclusion and discussion
It is clear from this project that action research, 
supported by an external specialist, has the potential 
to address all five elements of the standard for 
professional development and have a positive impact 
on both professional learning and outcomes for 
learners. The design of any action research project 
is crucial; the different elements within the design 
of this project all contributed to positive impact. 
In particular, teachers identified collaboration with 
other teachers and advisers, including through 
collaborative lesson research, as having the greatest 
impact on their thinking.

The most significant challenge for action research 
is for it to be embraced as professional development 
and prioritised by school leaders. Where leaders 
do not recognise the value of the professional 
development neither do the teachers involved. 
Professional learning will be strengthened if the 
number of new areas of learning is limited and 
‘working through’ research activities is avoided; all 
participants need to be ‘working on’ the research. 
As a result of identifying these challenges, current 
solutions being explored by this team of advisers 

include involving senior leaders more actively 
(including in evaluating impact on professional 
development) and making action research part 
of ongoing professional development for whole 
schools. 
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My school, Balgowan Primary School in Beckenham, 
has been involved with the Primary Mathematics 
Challenge for over 15 years. Successive cohorts of 
children have enjoyed the challenge of the questions 
every year.

Although it is aimed at Y5 and Y6 children, we 
have always encouraged a few of our Y4s to have 
a go as valuable practice for the real thing. I group 
children together across the 3 forms of entry to give 
them some additional challenge, and it is usually 
these children and a few others suggested by the 
teachers who have a go at the Primary Mathematics 
Challenge – probably 12 in Y5 and Y6 and a further 
6 in Y4.

We only do the Challenge paper under test 
conditions in November. To get them used to the 
format the week before we use past papers without 
a time limit, in pairs, encouraging discussion 
and different ways of approaching the different 
questions. We discuss strategies like eliminating 
ridiculous answers such as door measurements of 
2mm and 20m, having a sense of the size the answer 
should be and the fact that if they find themselves 
carrying out very complicated calculations there 
is probably another way of thinking about the 
question. We have also cut up a test paper and 
sorted the questions into how we would solve them 
using the “toolkit” of strategies we use to problem 

Primary Mathematics 
Challenge at Balgowan 
Primary School

Joyce Lydford   
reports on how 
she uses the PMC 
at Balgowan
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solve in school: break it into bits, find a pattern, try 
a simpler example, make a list etc.

The main thing is to make sure children enjoy it 
and have strategies to help them. They enjoy the 
puns of the silly names used, and you can see they 
aren’t daunted by the amount of working out they 
do on the scrap paper provided!

We usually get a few children invited to the bonus 
round and all children who take part enjoy seeing 
the extra demands of the bonus round paper. This 
year four of the children who reached the bonus 

round were awarded 
medals, and we were 
particularly proud that 
it was a Y5 child who 
was awarded gold, and 
another Y5 bronze. 
That bodes well for 
next year!

To find out more 
about The MA’s Primary Mathematics Challenge, go 
to http://www.primarymathschallenge.org.uk/ 

Joyce Lydford, Mathematics Enrichment teacher, Balgowan Primary School
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In September 2017, Tackling Tables commenced 
a pilot study with Fairfield Primary Academy in 
Nottingham. The aim was to assess the impact of 
Tackling Tables over the course of a whole school 
year. This was done by monitoring two key aspects:

●● Pupil Progress by class/gender/disadvantage 
and SEND. 

●● The percentage of children working at National 
Curriculum age related expectations (ARE).

Children played the Tackling Tables cards and 
completed the 100 question “Beat Your Best” tests 
each week. Fairfield used the bespoke Tackling 
Tables tracker spreadsheet to check progress in 
each year group. The focus for them in the first half 
of the Autumn term was in years 4, 5 and 6 (see 
Primary Mathematics, Spring 2018 for information 
on how to use the cards and the results from the 
first half term of the study). The scheme was then 
rolled out to years 2 and 3 in the second half of the 
Autumn term.

The Tackling Tables scheme is designed to help 
children move through three colour coded phases: 
Blue Phase year 2 (1×: 2×; 5×; and 10×); Green Phase  
(3×; 4× and 8×) year 3; Red Phase (6×; 7×; 9×; 11×; 
and 12×) year 4 in accordance with the National 
Curriculum requirements.

Each phase is awarded 100 points.
100 points progress in effect equates to one 

year’s progress. These are the progress scores for 
years 2–6 from September 2017 by year group.
One interesting feature that emerged is how well 
disadvantaged students perform using this game-
based approach to learning. However, points 
progress is only part of the story; it must be 
considered alongside ARE progress to complete the 
picture.

When we set the impressive progress alongside 
the percentage of children working at ARE (see 
below) we can see that the problem facing Fairfield 
was one of inherited low levels of competence as 
evidenced by the low percentage of children at ARE 
in years 5 and 6.

Tackling Tables 
Revisited 

Dennis Brown   
updates us on 
research into 
the impact of 
Tackling Tables

Multiplication Average Points progress from start of Sept 2017 to end of Summer term 2108

Year Group Year Boys Girls SEND
Non 
-SEND

Disadvantage Non-Disadvantage

Year 2 62.2 63.0 61.4 45.7 65.7 62.5 62.2

Year 3 127.0 127.9 125.7 120.8 128.3 124.4 127.9

Year 4 211.7 208.4 214.6 207.2 212.4 217.3 210.8

Year 5 169.2 174.0 165.3 180.8 168.0 164.6 171.2

Year 6 120.5 121.8 119.1 116.6 121.3 107.5 126.3

Division Average Points progress from start of Sept 2017 to end of Summer term 2108

Year Group Year Boys Girls SEND Non-SEND Disadvantage Non-Disadvantage

Year 2 49.5 52.7 45.7 25.2 54.4 50.6 49.2

Year 3 119.3 119.7 120.0 117.3 120.4 120.5 119.8

Year 4 218.8 203.1 210.3 205.4 207.2 212.7 205.6

Year 5 190.6 190.2 190.9 201.7 189.1 190.5 190.9

Year 6 133.8 131.1 133.8 110.0 136.6 96.7 151.1
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This is not uncommon, in our experience. Most 
schools we work with are surprised by the outcome 
of the initial baseline assessments and teachers 
have noticed that their pupils struggle when time 
constraints are imposed.

In an ideal world, we know that 100% ARE should 
be attained by the end of year 4. The prospect of 
compulsory testing undoubtedly gives the need to 
help children master their tables and the inverse by 
the end of year 4 even greater impetus.

It should be noted that in years 2, 3 and 4 we 
are aiming for 100% ARE by the end of the year. 
This is assessed using the Tackling Tables Mixed 
multiplication and division tests.

By the end of year 2, children should score 100 
points (Blue Phase)

By the end of year 3, children should score 200 
points (Green Phase)

By the end of year 4, children should score 300 
points (Red Phase)

The pilot study demonstrated the demanding 
nature of the age-related expectations and the vital 
importance of getting on with job as quickly as 
possible in KS1. This will inevitably begin to reduce 
the problem of low levels of inherited competence 
as children then move up through KS2.

The pilot study showed quite clearly the challenge 
presented by low levels of inherited competence – 
this is evidenced by the fact that even though classes 
were making in excess of one year’s progress, they 
were not recording high levels of % ARE. This shows 
that some of the progress is “catching up”.

Conclusion
We are very grateful to Fairfield Primary Academy 
for sharing their findings.

The year-long pilot study shows how much 
progress can be made using the Tackling Tables 
whole school approach. It also highlights the need 
to make sure that each year group takes ownership 
for progress so that playing catch-up is minimised.

Used effectively, Tackling Tables aims to ensure 
that when children move into years 5 and 6, they 
have high levels of recall that will help them to deal 
with the topics encountered at the higher end of the 
key stage. 

Next steps for Tackling Tables
To support the card-based game, Tackling Tables online 
was launched in November 2018. It has 3 modes:

●● Learn – giving children the opportunity to see 
the number relationships embedded in the 
Tackling Tables cards.

●● Play – playing the Tackling Tables cards against 
the clock available in 1 or 2 player mode.

●● Test – children can take the standard tests and 
then apply what they know in the intelligent 
practice tests.

Tackling Tables is available as an app and as a whole 
school scheme of work, which comes complete with a 
comprehensive analytics package that automatically 
tracks the information presented above. This is 
an efficient way to give children instant feedback 
and enable teachers at any moment in time to see 
what percentage of their class are working at age 
related expectations. This is essential information in 
preparing for the introduction of compulsory testing 
in the summer of 2020.

Welcome to Tackling Tables  
https://youtu.be/khyueAVaChA

Tackling Tables – how it works  
https://youtu.be/km7ELtpbWII

Primary whole school approach  
https://youtu.be/E342eDwjAJo

Percentage of Children working at ARE at the end of:

Half-Term ending Year 2 Year 3 Year 4 Year 5 Year 6

Autumn 1 2017 0% 0% 0% 7% 10%

Autumn 2 2017 0% 0% 0% 12% 16%

Spring 1 2018 0% 0% 2% 16% 21%

Spring 2 2018 3% 1% 2% 16% 21%

Summer 1 2018 7% 2% 2% 21% 21%

Summer 2 2018 15% 14% 12% 27% 21%
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In the Classroom  
https://youtu.be/UhXwpR9KJDc

Secondary & F.E.  
https://youtu.be/1PlQoR8cf9o

Parents  
https://youtu.be/pApE1osMoQ4

Intelligent Practice  
https://youtu.be/zV4l04LYfnY

Add & Subtract  
https://youtu.be/PhVN3VJN_bc

Tackling Tables Online Learn Play & Test  
https://youtu.be/X4Uxe0hD3t8

Tackling Tables Online Reports  
https://youtu.be/hXWiBbkScWY

Schools can visit www.tacklingtables.co.uk and sign 
up for a free 3-week trial of Tackling Tables online.

Dennis Brown,  Teacher/Tutor. info@tacklingtables.co.uk 

 www.tacklingtables.co.uk 

Price:  Student pack £10.95

 Classroom box £75

 
With all the various kinds of cards around 
for children to collect, the card format of 
tacklingtables and tacklingadd&subtract 
were easily introduced to the children 
and instantly caught their attention.

It was very straightforward to use the 
cards to practice multiplication tables. 
The layout of the cards prompted me to 
ask question in a range of formats as I 
covered a different part of the card with 
my thumb. I particularly liked the quick 
access grids as it was easy to see what 
I should be working on with each child 
to ensure they were on target. Both 
children were keen to collect the cards 
that they knew. After we had covered 
the blue phase, it was easy to see that 
the number still to be learned was much 
reduced, a definite encouragement. 
It was important to continue to use 
a selection of the blue cards in with 
the next set so that there was some 

guaranteed success built in, particularly 
initially.

We played lots of games with the cards 
to focus on different aspects. Sometimes 
we focused on a particular multiplication 
table, at other times we focused on other 
patterns or identical numbers. Some of 
the links the children made were rather 
specific to them, but it did not matter 
as it simply helped them to remember. 
Oliver was particularly keen on the 10x 
table as he could do this very quickly and 
in any order. This positive reinforcement 
gave him the confidence to tackle other 
tables and move on to the other coloured 
sets. Sometimes we needed a visual 
aid to go with the card and I became 
a dab hand at quickly drawing arrays 
or creating one with our home set of 
numicon. Erin was more interested in the 
add&subtract cards, quickly becoming a 
whizz at these, either working mentally 
or quickly calculating with numicon or 
rods for support.

It was more difficult to see what 
to do when with the addition and 
subtraction cards, even though they are 
also colour coded. A phase overview 
like the tacklingtables cards would be 
useful, as what is provided was more 

useful to teachers than parents. The 
add&subtract cards are not quite so 
straightforward because as a parent, I 
was not always aware how they were 
taught in school. For example, do they 
round 19 to 20 and adjust the answer by 
subtracting one? I recommend looking 
at the school calculation policy to ensure 
you are echoing their methods rather 
than confusing with a different method.

Tacklingtables and tacklingadd& 
subtract have quickly become part of 
our home learning and games toolkit. 
Sometimes the children choose to play 
with them on their own, and sometimes 
we have a game together. We even 
sometimes use them in the car – little 
and often works for us!

When we used the cards, there was no 
online version and at times it was hard 
to prioritise the cards over what was 
available on the tablet, which could hold 
my children’s attention for longer. I am 
sure the launch of Tackling Tables online 
will encourage children further; the 
instant feedback will be useful to the 
children themselves as well as teachers 
and parents.

Parent of Oliver & Erin
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Master Maths series  
by Anjana Chaterjee, 
illustrated by Jo Samways

Book 1:  Get To Know Numbers

ISBN-10: 1784939323; 

ISBN-13:  978-1784939328

Book 2:  Super Calculations 

ISBN-10: 1784939331; 

ISBN-13:  978-1784939335

Book 3:  Measure Up 

ISBN-10:  178493934X;

ISBN-13:  978-1784939342

Book 4:  Get In Shape 

ISBN-10:  1784939358; 

ISBN-13:  978-1784939359

Age Range: 5–7 years

Publisher:  QED Publishing

Price:  £6.99 each

There are four books in this series, 
which follows the Singapore style maths 
style using a concrete, pictorial and 
abstract approach. The presentation of 
text and graphics using off white/cream 
pages is clear and spaciously laid out 
with parent and teacher guidance on 
most pages. Teachers from EYFS and 
Key Stage One who viewed the books 
did not identify that the books were for 
them as a teaching aid or as a source of 
activities but saw them as mainly aimed 
at parents. Their comments included 
“nice that the book is not work-book 
based” and “the reader can dip in and 
out of the pages” rather than follow a 
predetermined route.

The font is easy to read in a printed, 
handwritten style. Each book features 
the child-friendly creature Pango the 
pangolin, who aims to guide the reader 
through the book - though the character 
provides no real guidance, intermittently 

asking questions or sharing simple 
information. All illustrations are stylised, 
and computer generated, meaning that 
there are no photographs or different 
illustrative representations of real life. 
This is a real shame when looking at 3D 
shapes or interpreting representations 
of standard interlocking maths cubes. 
In one example, where the author 
describes a cone as having a circular flat 
face, the illustration is clearly oval not 
circular, which could be confusing for a 
young independent reader. 

The maths is accurate and the 
vocabulary is clear although sometimes 
the reading expectation and conceptual 
understanding is not balanced. Concepts 
are explored through many similarly 
illustrated pages although, as with the 
initial idea to add using a number line 
starting with the smaller number first, 
it is not always an ideal way to model 
the concept. Sometimes the selection of 
tasks using everyday objects is curious, 
such as when children are asked to 
compare the length of two paintbrushes 
with the same length bristles rather 
than perhaps the length of a paintbrush 
to a pencil. The vocabulary use of 
superlatives is missed here too but used 
later (Measure up).

In ‘Measure up’ there is a section on 
pattern although this could be expanded 
to include non-linear examples and 
questions that might include what came 
before or within the pattern rather than all 
questions concerning the continuation of 
the basic pattern. Year 1 children could all 
do the pattern continuation comfortably 
and the examples presented no challenge.

Some Year 2 children were asked to 
review the set of books with the reviewer 
and their comments included, “it’s very 
educational” and “I think year 1’s would 
really like this”. They agreed that they 
would “read (these books) if in a book 

corner, if you struggle with maths you 
could have a look at brain break or when 
we have to read a book in class”, as you 
can “quickly grab and read!” The children 
didn’t always read the conceptual and 
teaching text without prompting and 
focussed on the activities “Try this” 
sections, commenting that “They’re quite 
fun if you tried to do them”. The children 
identified the books as activity books not 
text books. 

The Year 1 children said, “I don’t want 
to read the writing” and “I don’t under-
stand dividing yet” so were not keen 
on interacting with the text, just the 
illustrations, giving comments such as 
“look, its showing about clocks!” However, 
they relished the many predetermined 
and self-made opportunities for counting 
in all the books.

The Year 2 children said, “it’s arty as 
well as maths… you can do art to help 
you with your maths” and “you’re helping 
yourself in maths instead of just doing 
art” when we discussed the variety of 
activities shown in the different books. 
They were very keen to try out some of 
the “Try this” activities together (“Hey! 
We can make our own patterns! Shall 
we make our patterns?”), reinforcing the 
idea that the books are ideal for home 
use with adult guidance. 

Overall the books appealed to all the 
children but for the Year 1 children ‘Get 
in shape’ was the clear favourite. Some 
concepts would need further explanation 
by an adult supervising any activities, 
for the younger children especially, to 
ensure solid conceptual understanding.

Thanks to children and staff at Christ 
Church Primary School, Surbiton for 
their helpful comments.

Mrs Ruth James,  
Deputy Headteacher, Christ Church 

Primary School, Surbiton
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