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THE EVIDENCE 

These findings are derived from three case studies of primary schools, for each of which the 
evidence consisted of: 

▪ a school’s policy and practice in developing number knowledge and ability to 
implement it as reported by their managers and staff in interviews with the 
researchers (see Summaries of Policy and Practice in Appendix 1, Case Studies) 

▪ analysis by the researchers of the strategies adopted by 6 P2 and 6 P4 children as they 
individually undertook a series of number tasks adapted from New Zealand JAM and 
NEMP assessment programmes1. These were presented to them by their teacher in a 
one-to-one situation outside the classroom; they were in ‘diagnostic interview’ 
format, which encouraged the children to explain how they were going about the task 
(see Summaries of Notes on Videos in each of the Case Studies in Appendix 1). 

▪ the school managers’ and teachers’ views about the advantages and disadvantages of 
the approaches they used (these are included in the Summaries of Policy and Practice 
in Appendix 1, Case Studies) 

▪ the performance of all the P4 children in the school in a test of number knowledge 
and ability to apply it in a range of problems (an adaptation of the New Zealand 
Council for Educational Research (NZCER) Progressive Achievement Tests (PAT) for 
mathematics2); and identification by the researchers of the types of test task which 
the children coped with very well or which presented them with difficulties (see 
Commentaries on P4 Test Performance in Appendix 1, Case Studies). 

The case study evidence does not lead to incontrovertible conclusions about the relative 
success/value of policy and practice in one school by comparison with those in another, or, 
more generally, of Number Counts approaches by comparison with others.  The case studies 
do, however, provide valuable evidence which indicates what appears to be happening 
successfully in particular schools and invites reflection about possible wider implications.  

                                                 
1
 Junior Assessment of Mathematics :  http://nzmaths.co.nz/junior-assessment-mathematics. 

New Zealand Educational Measurement Programme : former national monitoring programme run for the New 

Zealand Ministry of Education by the University of Otago; see http://nemp.otago.ac.nz/_index.htm 
2 Progressive Achievement Tests (PAT) for Mathematics: http://www.nzcer.org.nz/tests/pat-mathematics 
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KEY FINDINGS 

The Impact of Learning/Teaching on Children’s Thinking in Number Tasks 

1. Observation of Individual Children 

Comparison of the Policy and Practice and the Notes on Videos summaries for each of the 
three case study schools (see Appendix 1) indicate that the types of strategies adopted by 
the children in addressing the number tasks did reflect the learning/teaching experiences 
they had had.  

In the two schools using the Number Counts approach (Schools 1 and 2) key aspects of 
policy and practice included: daily intensive number work in a lesson cycle of activity 
involving direct teaching to a group, independent and collaborative work by children to 
apply what had been learned to number problems and a whole class feedback session 
summing up the day’s learning; practical and mental activities before written ones; a 
requirement for children to explain their thinking in doing tasks (to one another and to their 
teacher or adult helper); emphasis on recognising patterns and structures of numbers and 
thus to count in 2s, 3s, 5s, 10s etc and develop awareness of multiplication as adding groups 
of the same number (eg. 6x4) and dividing as sharing out a total equally (eg. into quarters or 
thirds).  

The effects of these learning/teaching approaches could be perceived in the way the 
children approached the tasks and in their explanations of what they were doing.  

▪ P2 children readily recognised numbers presented as domino patterns; in a range of 
tasks requiring application of number knowledge they were easily able to 'count on' in 
adding (though they were as a group less confident about dealing with 14-9); they 
could count in groups of numbers (2s, 4s, 5s, 10s); and, generally, had a strategy for 
sharing 12 across four parts of a circle. They did not yet appreciate that 70 was 7 
groups of 10 and were not yet familiar with the terms 'fraction' or 'quarter' or 'third', 
possibly because their number curriculum had yet to address fractions per se. 

▪ P4 children showed awareness of number facts and structures, eg. they used practical 
counting strategies in 2s, 3s, 5s, 6s and used the 'decades' structure of larger numbers 
to help with addition/subtraction (eg. 25-6 = (25-5 = 20)-1).  Some children referred to 
'times tables' in explaining how they worked out some problems, but most used 
counting and number structure strategies. 

▪ Both P2 and P4 children were clearly well used to explaining themselves and engaging 
in dialogue using the language of number and of number structures. 

In School 3 promoted staff and teachers were aware of the Number Counts approach to 
developing number knowledge and application, but were not implementing it in a 
systematic way. A number of aspects of the learning /teaching in this school were 
nevertheless similar to Number Counts ways of working, particularly in P2. These aspects 
included emphasis on counting on and back, 'mental maths' and identifying number 
patterns (to enable 'skip counting' in 2s, etc); a range of games applying learning about 
number in different contexts; a cyclic 'carousel' model of lesson planning similar to that 
described above for Schools 1 and 2; and an expectation that children would work 
independently and collaboratively and would explain answers in dialogue with one another 
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and with the teacher.  Notably different emphases in P4 were the focus on knowledge of 
number facts, multiplication tables and (recently) fractions. 

Here too the influence of policy and practice on children’ ways of addressing number tasks 
could be discerned.  P2 children counted on and back confidently; they recognised (most) of 
the numbers presented in domino patterns easily. P4 children had generally good 
awareness of basic number facts and structures and were clearly used to using times tables 
and applying 'tables facts' in number problems; and they had some awareness of fractions 
(and associated terminology) as the result of division of a whole number by the 
denominator of the fraction (eg. ¼ of 20 = 5).  P2 children were familiar with simple 
counting in groups (in 2s) but lacked strategies for adding larger numbers (40+32); they did 
not, as a group, count effectively in 5s and 10s or recognise the 6x5 pattern to get 30 tennis 
balls when only the vertical and horizontal arrays were visible in the picture.  P4 children 
counted well in 5s but were less confident with groups of 3, 4 and 6.  Some P4 children 
'knew' how many were ½, ¼ and ⅓ of 12 jacks, but others had no strategy for sharing out to 
find these fractions. 

There was thus a fairly marked difference between the general strategic tendencies of 
children who had learned using Number Counts and those who had had a somewhat 
different set of experiences: the former typically used 'number analysis' or 'number 
structure' approaches in addressing problems, while the latter typically chose 'number 
knowledge' approaches, often including multiplication tables. Some  children in the schools 
using Number Counts chose a relatively slow 'number structure' counting process to address 
a task/problem, when, for example, times tables knowledge would have brought them to 
the correct answer more quickly (eg. in counting arrays of 6x5).  Conversely, some children 
used to the 'number knowledge' approach were in difficulties when they forgot or did not 
have times tables knowledge: they had no strategy, for example, for adding 6 groups of 4 to 
get the answer to 6x4. There seems to be a strong case for ensuring that children learn 
effectively both the Number Structure and the Number Knowledge approaches. 

 

2. Teachers’ Views on the Advantages of the Approaches Used 

Promoted staff and teachers in Schools 1 and 2 were extremely positive about the 
effectiveness of the Number Counts approach.  For example: 

“The approach is incredibly successful: children are developing a real 
understanding of number, unlike previous years, when they couldn’t apply their 
learning and forgot it quickly.” 

“The Number Counts approach has made a big difference to children’s learning. 
There is a marked contrast between how children talk about their number work 
now by comparison with previous years, in that they are confident explaining the 
strategies that they are using.  They are very good at explaining what they’re doing 
and how they’re going about it; some give very good explanations and have a good 
sense of number.” 

Advantageous aspects of the Number Counts approach identified by the staff included: 
children’s depth of understanding of the number system; their regular experience and 
confidence in working out and explaining what they were doing in number tasks, which 
transferred into other curricular areas; their enjoyment of number work; and how 
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knowledgeable they were about their own learning, in terms of the Phase they were 
working at, whether they could work independently or with help, and their next steps in 
learning.  Teachers regarded the flexibility of the approach as a strength, allowing use of 
different materials and resources, with the focus on learning aims and getting the children 
to think for themselves (not on following a set course or resource pack).  They also spoke 
very positively about the value of the detailed and very clearly defined progression 
framework in the system, which made assessment of progress and identification of next 
steps in learning straightforward and enabled some children in both P2 and P4 to move on 
promptly to appropriate challenges for them. 

One of the headteachers summed up the advantages as follows: 

“The Number Counts system  

• shows progression clearly  

• promotes professional dialogue because it is a common approach across 
classes  

• enables teachers to proceed by assessment and inquiry rather than the next 
page in a manual 

• is rigorous, based on research; and is endorsed by secondary colleagues, 
giving primary staff greater confidence.” 

The staff in School 3, which was not implementing Number Counts systematically, also 
identified advantages for children of their approaches, including, in P4, good progress in 
number work based on consolidation and building on previous learning; and, in P2, 
confidence with counting skills and counting on strategies, manipulation of number and 
recognition of number patterns.  A notable point, however, is that the P2 teacher explicitly 
attributed the children’s greater involvement in their learning than previously and their 
development of independent thinking to strategies she had brought from the Maths 
Recovery Tracker Course, which are similar types of activity to those promoted by Number 
Counts.  The headteacher of School 3 aimed to improve number work in the school in a 
number of ways, which included developing Number Counts approaches, along with use of 
other good resources, ensuring more consistent pace and challenge across P1-P7 and 
promoting collegiate discussions among staff, for example about how to pass information 
on to the next teacher and at transition points.  

Across the three schools there was some variation in the views of staff about 'setting' 
classes in early number work.  Some teachers in the two Number Counts schools argued 
that the most effective way of optimising the detailed progression framework provided by 
the approach was indeed to have set classes, because of the difficulty of ensuring that all 
members of an integrated class would be working at appropriately challenging tasks for 
them in the framework.  In School 3, which was also using a detailed progression framework 
(though different from the Number Counts one), one teacher seemed to group by 
achievement level or not according to the nature of the tasks being undertaken.  Senior staff 
in Schools 1 and 2 were in the process of considering the advantages and disadvantages of 
continuing with setting arrangements. No clear evidence emerged in the project about the 
value of setting or not setting to children’s learning of early number. 
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3. P4 Performance in the Test 

The test tasks (adapted from the NZCER Progressive Achievement Tests (PAT) for 
Mathematics: http://www.nzcer.org.nz/tests/pat-mathematics) were selected to assess a 
range of Number Knowledge and Number Strategy points relevant to early number learning 
in Curriculum for Excellence.  The nature of the tasks and the detail of the commentary on 
P4 test performance in each school can be seen in Appendix 1, Case Studies.  

It is important to remember, as indicated above, that the P4 children who took the test in 
each of the three schools are not representative samples of Number Counts and non-
Number Counts approaches and that differences in their collective performance may be 
explicable in terms of many factors.  With this caution in mind, it is nevertheless of interest 
to note that the pattern of performance of the School 3 children (those who had not 
experienced systematic Number Counts learning/teaching activities) was somewhat less 
positive than that of children in Schools 1 and 2.  Ten test tasks proved challenging for a 
third or more of the children in School 3, while the number of challenging items across the 
class in each of the other two schools was two or three.  

Another aspect of the evidence from the tests is interesting in the light of the finding 
described in the previous paragraph.  Across all three schools there were generally very 
positive responses to the questions which asked the children about motivation and self-
esteem in relation to mathematics (the detail can be seen in the Commentaries on Test 
Performance in Appendix 1, Case Studies).  It is notable that School 3 children were every bit 
as positive as those in the other schools and, indeed, a larger proportion of them than in 
Schools 1 and 2 gave responses indicating that they enjoyed learning maths and did not find 
it boring.  The factors influencing motivation and self-esteem would seem to be more 
complex than the use or not of particular broad learning/teaching approaches. 

 

Continuing Professional Learning in the Case Study Schools 

A feature of teachers’ interview responses in all three Case Study schools was their 
individual understanding of the learning aims set out in the progression framework for early 
number which their school was using and engagement with and commitment to the 
learning/teaching approaches they were using to help children achieve these aims. All three 
head teachers clearly appreciated the importance of effective classroom practice as a 
means of promoting children's learning. 

Staff in Schools 1 and 2 spoke of considerable support for Number Counts from the local 
authority and the school.  A local authority working party for numeracy and maths and a 
cluster numeracy working party had provided guidance and ideas for schools to consider 
and develop in their own ways.  There had also been a lot of discussion and sharing among 
the school staff; CAT sessions that all staff had attended; drop-in sessions with the people 
on the working parties; ‘buddying’ and mentoring for new staff; and development of shared 
resources by colleagues.  Headteachers and other promoted staff had provided strong 
leadership and guidance.  The whole school approach in each school made all staff familiar 
with the structure and vocabulary of the SEAL progression framework and promoted 
dialogue and sharing with colleagues, including observing, modelling and 'borrowing' 
different ways of teaching.  However, it was clear too that independent professional 
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thinking had a significant role in teachers’ implementation of the Number Counts 
approaches.  They emphasised, for example, that they did not simply work through a 
prescribed course or a given set of resources with the children but rather evaluated and 
selected resources from a wide range of sources, or created them themselves, according to 
their appropriateness for achieving learning intentions.  One teacher said she used  

“… whatever is relevant to the learning intention”.  

Comparable professional learning and independent thinking was apparent among the 
teachers in School 3.  They had contributed to the development of the  'I can' statements 
derived from Curriculum for Excellence Experiences & Outcomes which constituted the 
learning aims and progression framework for their children; and to maths boxes (created by 
teacher teams) and folders of resources/support materials related to the 'I can' statements. 
Many of their learning/teaching activities came from shared practice and interacting with 
colleagues in the school and the local authority.  Some staff had attended a local authority 
Maths Recovery ‘Tracker Course’ and were incorporating into their practice approaches 
derived from it which they recognised as akin to the Number Counts approaches in Schools 
1 and 2. 

 
Major Factors in Successful Development of Early Number 

On the basis of teachers’ and senior managers’ views and the observation of tasks the 
following are among the major factors that appear to be contributing significantly to 
development of children’s understanding of and facility in applying the number system. 

1.  Planning Framework and Time Commitment  

▪ ‘Time on task’: significant amount of time per week/day consistently dedicated to 
number work (as well as to other aspects of mathematics), in a planned ‘cycle’ of 
activities. 

▪ Detailed progression framework, familiar to all teachers (and to children), providing 
for individual children a clear indication of learning aims achieved, areas needing 
support and next steps. 

▪ Learning aims covering both 'Number Knowledge' and 'Number Structure'. 

▪ Assessment of achievement and progress in relation to this framework mostly by 
observation and including self-evaluation by the children, ensuring secure 
understanding before moving on; provision by this means of a detailed profile of 
current achievement for each child, rather than an aggregate ‘level’ in number. 

2.  Cycle of Active and Collaborative Learning and Teaching Approaches  

▪ Pedagogy that promotes talking and thinking about number; active learning; 
collaborative work; children’s active engagement with their own learning; effective 
coverage and reinforcement of all aspects of the number curriculum; and practical 
application of children’s awareness of both Number Knowledge and Number 
Structure. 
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▪ Consistent focus on children explaining their thinking, using the language of number, 
in interactions and dialogue with the teacher and among themselves in paired and 
group work. 

 

3. Professional Learning, Independent Thinking and Teamwork Among Teachers 

▪ Focused professional dialogue and shared teacher understanding of both the 
progression framework and the learning and teaching approaches; promotion of and 
willing acceptance by teachers of professional responsibility, for example in finding 
and creating appropriate resources for particular learning aims. 

▪ Much active continuing professional learning involving engagement with ELC 
initiatives (Number Academy); local inter-school development of shared resources; 
discussion and observation of colleagues at work. 

▪ Strong leadership promoting all these points, with active engagement of promoted 
staff in developments and support for class teachers in respect of them. 

In addition to the indications in this project about the significance of these major factors 
there is much support for them in the research literature.  Selected Research Background 
(p.11) contains a small selection of research publications relevant to the three groups of 
major factors. 

The major factors identified here invite reflection on the extent to which Number Counts or 
other approaches reflect/promote them. As East Lothian Council and its schools go forward 
with self-evaluation and further improvement of policy and practice for SEAL, it will be 
important to ensure that all of these major factors are promoted, given full attention and 
supported effectively (whether a strict Number Counts approach is adopted or an 
alternative). 

The points relating to teachers’ Continuing Professional Learning are particularly significant, 
because the high quality learning and teaching, assessment and curricular progression 
summarised in the first two groups of major factors depend entirely on the commitment, 
professionalism and teamwork of the headteacher and staff.  In responding in their 
interviews to a request to identify any disadvantages of the approaches they were currently 
using, no teachers actually identified disadvantages; rather, they spoke of what was or 
would be needed to make their learning/teaching approaches more effective – the set of 
points listed in the third group of major factors.  It was clear that the teachers and school 
managers realised the importance of on-going professional learning and teamwork within 
the school and across the authority for all those involved in teaching SEAL. 
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SELECTED RESEARCH BACKGROUND  

It would be possible to make reference to a very wide range of published research 
supporting the Major Factors in Successful Development of Early Number which emerged 
from the interviews with teachers and the observation of children in this project.  The list of 
publications below is no more than a small sample of relevant texts. 

Planning Framework and Time Commitment  

The articles and book by Bob Wright and various colleagues (2006 and 2007) relate to work 
around the Australian Numeracy Intervention Research Project (NIRP), which focused on 
development of awareness of number words and numerals, structuring numbers to 20, 
conceptual place value, addition and subtraction to 100, and early multiplication and 
division. These ideas and the approaches developed in the project underpin key aspects of 
the Number Counts system. 

Harlen (2010) identifies key principles for effective progression in learning in the context of 
Science, but of general relevance.   

The crucial importance for Curriculum for Excellence of clear definition and understanding 
of curriculum progression as the basis of learning/teaching and assessment for learning and 
assessment of achievement is a key argument in both Hayward et al (2012) and Hayward 
and Spencer (2014). 

Carroll (1963) is the seminal article about the critical importance of ‘time on task’.  

Cycle of Active and Collaborative Learning and Teaching Approaches  

Black and Wiliam (2009, 2012), referred to in the Scottish context by Hayward and Spencer 
(2014), emphasise the crucial contributions to the development of children as learners of 
self- and peer-assessment and dialogue with peers and with the teacher.  Similar ideas, 
along with others drawn from a wide range of research sources which are relevant to the 
types of learning/teaching identified in the Major Factors in this project, are advocated in 
Spencer (2006), a paper commissioned to support the HMIE publication ‘The Journey to 
Excellence’.  The Quality Indicators in Journey to Excellence: How Good Is Our School that are 
especially relevant are 2.1 (Learners’ Experiences); 5.2 (Teaching for Effective Learning) and 
5.4 (Assessment for Learning).  

Meiers (2010) is a link to a review of international research into how learners access 
mathematics through language and the role of language in mathematics teaching and 
learning.  Issues in this area of language in mathematics learning, in particular the role of 
talking, are also discussed in Scott et al (2012). 

Professional Learning, Independent Thinking and Teamwork Among Teachers 

Key ideas about the nature and leadership of teachers’ professional learning are elaborated 
internationally in Timperley (2008) and Robinson et al (2009) and in Teaching Scotland’s 
Future (Donaldson, 2011).  

In the Scottish context, Hayward et al (2012) includes, especially in Chapter 5, ideas on how 
to develop teachers’ professionalism about curriculum, progression, assessment of progress 
and achievement to achieve the intentions of Curriculum for Excellence at all stages.  
Hayward and Spencer (2010) identify major factors that contribute to successful 
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development across schools and systems of complex learning and teaching approaches.  
These factors promote and support teachers’ continuing professional learning and 
independent thinking and common commitment and effective teamwork across the whole 
educational community.   
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APPENDIX 1 – CASE STUDIES 

SCHOOL 1 CASE STUDY 

Policy and practice 

Objectives – Curriculum, Progression Routes 

The school uses the SEAL (Number Counts) pedagogy and framework of incremental 
descriptions of progression (‘signposts’, in the ‘green book’).  Teachers should actively 
assess the child’s progress and then decide what the next steps are to becoming numerate.  
They are encouraged to offer a balance of experiences of number, covering counting and 
understanding number work sequences and number structures; and how to apply these to 
solve number tasks.  Curriculum for Excellence (CfE) Experiences & Outcomes (Es&Os) are 
used to audit the framework to ensure appropriate curricular coverage. 

(Original source: the work of Bob Wright; account is taken also in the framework of SSLN 
findings about fractions/decimals; and of input from secondary mathematics teachers.)  

Teachers can/should use any resources they choose, including eg. Heinemann, but the 
crucial requirement is that they understand the pedagogy and the importance of the skills it 
develops. The pedagogy, rather than the resource, should be guiding the learning.   

There is still a need to develop further pedagogy and support for application of number and 
problem solving; and guidance about ‘numeracy across learning’. 

P2 Provision 

Teachers follow the ELC signposts (‘I can’ statements mapped on to CfE Es&Os) to ensure 
progression for each child.  For each block of teaching (6-8 weeks), ‘exit passes’ (key 
learning) are identified as aims and assessed at the end of the block.  The ‘Benchmark’ is for 
most P2 children to achieve level 3 of the signposts framework.  Classes are set to enable 
the teacher to give more support if children are not working towards level 3 in their work. 
(The P2 teacher interviewed was working with children at level 2 and the beginning of level 
3.) 

Teachers plan quite a lot of application of counting/measuring in other curricular areas, 
eg.topic of Survival. 

 (The teacher interviewed had referred to other books (eg. Exploring Number) that explain 
the SEAL (Number Counts) theory.) 

P4 Provision 

Classes are organised into sets that follow the appropriate level of the SEAL (Number 
Counts) signposts framework.  The teacher interviewed was working with a P4 set at level 4.  
She made use of the Number Counts books (which exist for each level of the framework) to 
determine how to structure activities to develop the ‘I can’ abilities of the children in the 
class.  She planned some application of number in ‘topics’ such as Weather and Climate 
(measuring and data handling). 

Learning and teaching  
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Children are grouped in sets for Number, although the HT and teachers had some 
reservations about this strategy.  It does, however, ensure 2 hours per week of focus on 
number for all children at their particular level.  (There should also be a further 2 hours of 
maths each week). 

For pedagogy the teachers are encouraged to make use of the ‘numeracy cycle’. Assessment 
for Learning is built into each lesson. The teacher should be talking to the children about 
what they are learning and why, referring back to what they’ve done previously, so that 
children able to record what they’ve done and their thinking and then reflect on their 
learning. 

Expected practice:  

• warm up of skills that the children feel they need to practise (and children talking 
about why they need to practise those skills) 

• problems presented for children to solve  

• independent work before coming back to discuss in detail  

• learning conversations: teachers working with the children and asking them how 
they would work on their own 

• clear expectations but also flexibility 

Assessment and reporting 

Teachers carry out regular pupil progress reviews, looking at each child’s progress. The 
reviews cover planning decisions for individual children; the pace of learning; and the 
challenges children are meeting.  

The school uses ‘Benchmarking’ of individual children against the defined ‘Phases’ of 
progression in the Signposts framework as a key assessment strategy.  This process clearly 
identifies strengths and needs in terms of the Number Counts curriculum.  

Reporting to parents is broadly in relation to CfE level (‘developing within Second Level and 
demonstrating x, y, z ...’)  and by the particular Number Counts phase reached. 

Professional development and resources 

The common framework provides a very good basis for professional questioning and 
dialogue among staff about numeracy and maths.  The SEAL processes have become 
securely embedded in the school during the last year, with action taken to train staff and in 
particular provide help with aspects such as Number Structure.  Collaborative planning is 
promoted as very valuable for CPD. The Principal Teacher (who is participating in the 
authority’s Numeracy Academy) is responsible for responding to colleagues’ CPD needs. 

Recommended (but not imposed) resources for teachers are tasks from the Enrich website; 
use of whiteboards; Heinemann Active Maths activities.   

Cover is provided where possible if teachers (voluntarily) ask to observe others.  

The Numeracy Academy is regarded as a very empowering and positive experience, a 
valuable way of creating links and working with others. Links with the secondary school 
have also been important in developing the curriculum. 
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Current Practice – the P2 teacher’s perspective 

Learning and teaching 

P2 do 2 hours of Number (+ 2 of maths) per week.  They work in sets, so that children in 
each group are at approximately same stage of progress (the same phase of the Signposts 
framework).  They use the cycle of activities (‘Number Cycle’).  Each activity has its name, 
familiar to the children.  

The lesson starts with a review of the previous lesson and next steps identified (these are 
the starting point for today’s lesson). The teacher identifies exit ‘pass–out’ targets to aim at 
for today. Then the children do about 15 minutes ‘pit stop’ practice (skills they’ve learned 
but need practice with – 2 skills/topics).  These are often counting, numeral work, a bit of 
number structure work, lots of games - very active.  There is lots of counting on and back; 
sequencing and tracking with fingers; how to be quicker by using doubles and halves. 

Then there is discussion of the learning objective for that lesson, and ‘steps to success’, 
identified by the children. Lastly, there is the ‘fist of five’: five examples of the learning 
objective(s) done with the whole class. Children use a traffic lighting system on those five 
examples: they decide if they are blue (work on their own), green (pretty good and can work 
independently and will help an orange), orange (want to work with a green), red (want to 
work directly with the teacher).  

Then the class is divided into 3 task groups at stations, with children doing the (often 
independent) tasks in whatever way they think is best for them. The teacher works on 
counting strategies with one group. An adult helper often works with one task group. The 
third group works on counting or flags up something they need to progress. In group work 
there is regular use of whiteboard tasks; the current focus is on the formation of numerals 
and finger patterns for number structure work. The tasks with teacher tend to be addition 
and subtraction tasks involving objects.  

Then finally challenges and successes are shared with the whole class. Children think about 
how they might move on in the next lesson. 

The key need is to focus on the teaching aims and to find ways of making learning as 
engaging as possible.  

There is regular application of number skills within the more general maths programme and 
some topics (eg. Survival - a lot of measuring).  There are lots of daily chances to use 
number.  

“(It is) important with this age group for them to see the purpose of it. It’s fantastic to 
see.  You see that transfer without it being taught.”  

Assessment 

Throughout the lesson the teacher promotes children’s discussion about strategies, sharing 
them and saying how they’ve used them to solve a problem.  She gets them to write down 
what they have done in a way that makes sense to them (she doesn’t tell them that they 
have to write it a certain way, but suggests ways to help them). 
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The teacher notes individuals’ strategies/successes/difficulties on a simple grid. She works 
every day with all the groups. 

The P2 teacher uses the ‘signposts’, recording children’s responses on a simple grid.  This is 
very manageable. 

“As part of the Numeracy Academy, we got the chance to do a lot of assessment 
work, so we maybe have a depth of knowledge which the class teachers don’t have, 
so we make that knowledge available to them.” 

Staff have attainment meetings with the management team, matching the teacher’s 
assessments to PIPs standardised test data, to see where the children are. The two data sets 
tend to match up. The management team also moderate assessments, taking individual 
children out and asking them about their number learning.  

The school provides a child-friendly report for parents.  Children are involved in agreeing 
where they think they are with their number work.  The teacher comments about number 
work, referring to Signposts phases and whether child is in an intervention group or not.  

Resources and CPD 

Resources and approaches are the teacher’s responsibility, as long as she teaches the 
children towards their benchmark in the Signposts framework. Resources can be found in a 
variety of places eg. the Enrich website (New Zealand); Google; the ‘Red Book’ (Number 
Recovery resource) and its associated CD. 

The teacher was also influenced by her experience with East Lothian’s Numeracy Academy, 
including observing other teachers at different stages. Teachers are used to working 
collaboratively, observing each other in class, including use of the numeracy lesson cycle.  

 

Current Practice – the P4 teacher’s perspective 

Learning and teaching 

P4 children do number work for 2 hours a week (and in addition make other use of number 
in the curriculum).  The teacher’s P4 set are all in Phase 4 in number.  She follows the 
Number Counts phases and the ‘I can’ statements for the phase.  

There is a lot of talking about different strategies, during the ‘fist of five’ examples work and 
at subsequent stations.  Some children choose to work on their own.  

Assessment 

Children carry out self-assessment using 5 examples and the stations approach as above for 
P2. Children judge where they are in their number work, whether they are green or orange, 
etc. through traffic lighting, identifying their next steps.  The teacher works mainly with 
those who have traffic-lighted themselves as red, but sometimes helps other groups to work 
together. 

The teacher also uses assessment tasks – a ‘prove  it' task or 'job to do', for children to judge 
themselves against the identified ‘signpost’.  The teacher keeps evidence of the children’s 
work and decides if they are colour coding themselves appropriately.  
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The report to parents indicates the phase (related to CfE levels) that the children are at in 
number.  

The teacher has ‘tracking’ meetings with the HT/management. These include consideration 
of PIPs data, which can indicate where more support needs to be given. 

Resources and CPD 

Stations include the use of counting frames, games, activities from books (Heinemann 
Active and Heinemann SHM folders), etc. or the teacher’s own ideas. 

There is guidance from the Headteacher and colleagues on the Number Cycle approach.  
Staff groups have trained together and demonstrated what a lesson would look like to each 
other.  

 

Advantages/Disadvantages of Current Approaches 

Advantages for the P2 teacher 

The approach is incredibly successful: children developing a real understanding of number, 
unlike previous years, when they couldn’t apply their learning and forgot it quickly.  

“Nothing fazes them and they have the belief that they can work it out”. 

The process is not subjective at all for the teacher, it’s very progressive.  It definitely gives 
the children a depth of understanding.   Once teachers understand the process they feel 
really confident that they are taking the children to the next steps.  It makes reporting really 
easy.  

Children are very used to talking about what they’ve done and how they’ve worked 
something out. This permeates through the rest of the curriculum. 

“They all really enjoy number.” 

Advantages for the P4 teacher 

There is a broad range of children in primary four, taught in mixed ability groups.  

Visitors observing Number Cycle work are impressed by how well the children talk about 
number, discuss strategies, use whiteboards or materials to show their strategy, are 
knowledgeable about their own learning (in terms of the Phase they are working at, 
whether they can do so independently or with help and the next steps for them).  

This is not rote learning (like tables), but a grounded understanding. The really good thing 
about it is children judging how they are doing in their maths - they’re very knowledgeable 
about where they are in their learning. 

The flexibility of the approach is regarded as a strength by the teachers, allowing use of 
different materials and resources.  The openness allows the children to think for 
themselves: the teacher does not dictate one way for them to do a task.  

 

Advantages for the Headteacher:  

“P2 are targeting now skills that P4 were targeting at the beginning of the year.”  
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The benchmarking allows a clear view of progression and has:  

“led to some of our primary 4s hav(ing) had incredible numeracy experiences which 
have really explored number further.”  

The Number Counts system  

• shows progression clearly  
• promotes professional dialogue because it is a common approach across classes  
• enables teachers to proceed by assessment and inquiry rather than the next page in 

a manual 
• is rigorous, based on research; and is endorsed by secondary colleagues (giving 

primary staff greater confidence). 

 

Disadvantages – all staff 

It is hard to manage more than one phase within the same classroom. There are both 
advantages and disadvantages perceived in the setting approach – it addresses the problem 
identified in the previous sentence; but can lead to young ‘fast learners’ being held back by 
‘slower’ ones from an older class in the same set.  

Teachers have to have an in-depth understanding of SEAL, so significant development work 
is needed for it. It needs commitment, ongoing training, and moderation to ensure 
consistency of shared expectations and judgments about progress. Ideally there should be 
such ongoing CPD across schools in the authority.  

 

Summary of Researchers’ Notes on Videos of Children Working on Number Tasks (Primary 
2; Primary 4) 

 
Primary 2 

The children showed familiarity with the language of number and number strategies, and 
there was evidence that this familiarity gave them important tools to both think and to 
describe their thinking about number. 

All the children could count on within 10 in their heads, without looking at counters or 
fingers.   

Most could correctly ‘read’ the number sentence 8+7 and count on in their heads to 15, but 
only half could confidently read 14-5, or count back screened numbers without support, or 
seeing one collection. 

Two children used 10s confidently to add 40+32.  Two seemed to use the same strategy but 
reached 62, with a bit of help.   

Two of the children immediately used 2x8 to solve the bananas problem.  Two simply 
counted on to 16, using the picture.  Two of the children had trouble with the rather 
complex syntax of the question (‘will have been eaten’), misunderstanding what was being 
asked. 

All but one clearly understood the idea of ‘spread (counters) evenly … on each piece of the 
circle’. Two of the children used halving and doubling strategies to work out how to divide 
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12 into four equal parts in their heads.  Others used the counters to arrive at 3 by 
distribution one at a time, with more or less prompting to use all the counters. 

The children who tackled the task had some difficulty with the instruction to count all the 
tennis balls, needed some support and used counting on strategies rather than 6x5 to get to 
30.   

When the teacher prompted with the ‘amount’ of a shape shaded, five children mentioned 
‘half’ and three mentioned a ‘quarter’. The word ‘fraction’ was not familiar to any of them, 
and they could not yet read the fraction cards or match them to the sectioned shapes. 

All the children could readily subitise domino patterns.  All but one recognized the five-wise 
10-frame, ‘seeing’ 8 at the first or second attempt (although one saw 6+2).  

Four of the six children readily added 5 to 10 in dot-strips and counted on in 10s to 95.  The 
other two tried counting on in ones. 

None of the children knew immediately that 70 was 7 groups of 10.  One child was able to 
use 7 of the 10-dot strips to answer, seeing the connection with the previous task.  The 
others were encouraged to use the 10-dot-strips but could not make the connection. 

Primary 4 

The children generally had a good grasp of basic number bonds and structures.  They saw 
4+2/2+4 and 3x4/4x3 as the same numbers in reversed patterns and knew that each pair 
came to the same amount. Most also easily added/subtracted 5+5+8, 12+6 and 25-6. 
Different children used different strategies in these processes, including counting on (in 
their head and/or using fingers); breaking a number into subsidiary sets, one of which is 5 or 
10 (12+6 = 6+2+10; adding numbers to get 10 (eg. 5+5) and then adding a third (8); and 25-6 
= (25-5)-1. One child, however, seemed not to use the ‘take away 5 first’ strategy for 25-6, 
immediately saying 19 on reading the task and showing an apparent awareness of 25-6= 19 
as an established number bond for him. All the children but one realised that 4-2 and 2-4 
are not the same: two understood the answer would be a minus number, while others saw 
that 2-4 went back to 0 (on an imaginary number line). All the children knew that to leave 8 
the same they had to add or subtract 0 and all except one that the multiplier needed to 
have the same result is 1. Some used the term ‘8 times 1’ in explaining this, possibly 
recalling the ‘8 times table’. 

At least three children (possibly four: one child’s explanation was partly inaudible) seemed 
to use ‘tables knowledge’ to confirm that 3x4 and 4x3 are the same, one explicitly referring 
to ‘4 times 3’. One child said explicitly ‘4 times 6 is 24’ in dealing with the 6x4 problem. 
Some children also explicitly brought tables knowledge into play in deciding in the ‘jumping 
task’ how many leaps the frog had made to reach 27 and how many the rabbit and 
kangaroo had made to reach 30 on the number track. 

However, the generally strong sense of number structures that this group of children had 
was confirmed by the strategies different children used to work out the answer to 6x4 – 
these included counting in 6s, using fingers to count the four sets of 6  (and, in one case, 
counting in 3s); adding two weeks’ wages to get £12, then counting in ones to 18 and then 
24; stating “I know 6+6 is 12; and 12 and 12 is 24” (and, in one case ”24-12 is 12”); and in 
one case drawing six sets of four dots on paper and counting up in 4s. All but one child were 
aware that 16x4 = 64 involved adding another group of 4 to 15x4. It was notable that one 
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child seemed to show a sense of numbers as representing grouped units even in explaining 
that 2-4 = -2: he said “There isn’t 4 in 2”. In the counting and jumping tasks children 
generally showed they were aware of groups of numbers and counted in 2s, 3s, 5s and 6s in 
the arrays of frogs/oranges and along the number track where the 3- 5- and 6-jumper 
animals were advancing.  

Children were familiar with the term ‘tracking’ (used by the teacher in encouraging them 
with the tasks). In the ‘frogs’ task (16 frogs presented in a diamond pattern) children 
counted in 2s or using an approach like ‘1+2+3+2+1 ...’ ; they did not see the potential to 
count in 4s. One child was confused by the diamond shape and had no strategy for this task. 
Some children looked for patterns of groups of numbers (eg. 7+3 =10) in the more complex 
counting of cherries task (which involved groups of 7 and of 3 cherries) as though aware 
that they might be able to arrive at the correct answer by combining groups of patterns, but 
no-one actually managed to do the task by, eg. (5x7 = 35) + (5x3) or (7+3 = 10)x5, though 
some got the right answer by counting up in 7s and in 3s in the picture.  

For the ‘fractions of 12 jacks’ task, the teacher set out the jacks for each child in a rectangle 
of 4x3. All the children easily divided the jacks into two 6s to get half and all but one saw 
(and some showed with their hand) that one third was a group of 4. Though all the children 
had at least an idea of how fractions add up to a whole (in this case 12), in a couple of cases 
they did not have a good practical equal sharing strategy to divide the 12 up and did not 
successfully give the correct number for two thirds. Not all the children were asked to do 
the ‘one quarter/three quarters of 20’ task, but those who did do it were clearly familiar 
with the process of counting up in 5s to get a quarter, half and three quarters. 

In general the children appeared to have a strong, well established awareness of number 
bonds and structures which enabled them to deal confidently with the various counting, 
adding, subtracting and multiplying tasks they faced. Only one child used the available cubes 
as a practical help in working out a task - the first one: 4+2/2+4. Another child started to use 
the cubes in dealing with 2-4, picking up 6, but, when the teacher repeated ‘two take away 
four’ he said without manipulating the cubes in any way that the answer was 0. None of the 
children used a paper and pencil strategy in addressing any task. 

 

Commentary on P4 Children’s Performance in the Test 

Test Content 

The written test consisted of 24 mathematics (number) items and a further 6 about 
motivation and self-esteem in mathematics.   

Items relating to Number were of two kinds: those dealing with Number Knowledge and 
those dealing with Number Strategies.  Items varied in difficulty, with most being of low (L) 
or medium (M) challenge for P4 children.  Around a fifth of the items represented high (H) 
challenge for the P4 group as a whole. 
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Number Knowledge 

 
1  L  Recognise which picture shows half of a set of items circled. 
2  L  Find r in 253 + r = 253. 
3  M  Order 69, 51, 70, 96, 7 and 15 from smallest to largest. 
4  M  Identify which number is 100 less than 356. 
10  L  Identify that four groups of 10 with 5 left over can be written as 45. 
11  H  Recognise that a picture represents 5x4. 
19  L  Recognise which number represents three groups of ten and four ones. 
22  L  Select a picture which does not match the number next to it. 
23  L  Complete the pattern 11, 13, 15... 
24  M  Show what fraction of circles are shaded. 
 

Number Strategies 

 
5  L  Calculate 3 + 1 + 2 in a word problem. 
6  M  Calculate 27 + 25 in a word problem. 
7  H  Share 16 eggs between 3 baskets. 
8  H  Calculate 95 − 72 in a word problem. 
9  M  Continue the number pattern 63, 65, 67... 
12  M  Calculate that someone 7 places behind the 64th person in a line will be the 71st. 
13  M  Calculate 12 + 5 + 11 in a word problem. 
14  M  Solve 7 − r = 3 + r in a word problem. 
15  H  Calculate 35 ÷ 7 in a word problem. 
16  H Continue a repeating pattern of beads to find what the 24th bead will look like.  
20  M  Recognise that 3x5 expresses three sets of five toes. 
21  M  Solve 15 + r = 35 

Overall Performance 

A group of six children had received reading support for the test.  Four of these children 
scored fewer than half (12) of the available marks (24); two scored 16 and 17 respectively.  
They were the lowest scoring children in the group as a whole.  Because they had help with 
the test, they are dealt with separately in the commentary that follows.   

All the other children in this P4 group scored more than half of the available marks, with 
nine of the group scoring over 90% of the marks (22-24). 

Performance on Particular Tasks  

- Number Knowledge 

In the supported group, most of the children had difficulty with finding r in 253 + r = 253; 
identifying which number was 100 less than 356; recognising that a picture represented 5x4; 
and showing what fraction of a circle was shaded. 
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For the rest of the group, children could readily cope with most of the Number Knowledge 
questions.  Almost all could recognise which picture showed half of a set of items circled; 
identify that four groups of 10 with 5 left over could be written as 45; recognise which 
number represented three groups of ten and four ones; and select a number-frame picture 
which did not match the number next to it.  These results indicate that they were confident 
with number frames and recognized the concept of 0; were working with 10s and 5s and 
place value to 100; and could handle early fractions work.  

A few children could not complete the pattern 11, 13, 15... , choosing 16 or 18 rather than 
17 as their response, not recognizing the pattern of 2s. 

- Number Strategy 

Most of the Number Strategy items involved reading and interpreting a word problem.  In 
some cases it was hard to tell if a child’s difficulty was with the meaning of the words (and 
selecting a strategy to match) or with the number concept/calculation itself. 

In the supported group, most of the children had difficulty with solving 7 − r = 3 + r in a word 
problem; calculating 35 ÷ 7 in a word problem; recognising that 3x5 expresses three sets of 
five toes; and solving 15 + r  = 35 

For the rest of the group, three items proved to be straightforward for almost all of the 
children.  They could calculate 3 + 1 + 2 in a word problem; calculate 12 + 5 + 11 in a word 
problem; and continue the number pattern 63, 65, 67... .   This would indicate confidence in 
applying an addition strategy within 30 and counting in 2s. 

One item, that involved calculating 27 + 25 in a word problem, caused difficulty for this 
group.  Those children who selected the wrong response chose 51 or 53 rather than ‘none 
of these’ as their response, choosing an addition strategy but perhaps being reluctant to 
select the word phrase rather than a number. 

Two items proved challenging across the group: calculating 95 − 72 in a word problem; and 
continuing a repeating pattern of beads to find what the 24th bead would look like. 

The first of these involved reading the problem and then determining a number strategy to 
solve it.  The children in this group often chose 24 or 27 as the answer rather than 23, 
indicating that they matched the meaning of the words to a subtraction strategy but made a 
mistake in the calculation.  The final item involved seeing a pattern of 5s in the arrangement 
of the beads, and then using a grouping/multiplicative strategy to identify the 24th bead.  
Many of the children selected the next bead in the sequence, rather than the 24th, indicated 
a reading rather than a strategic error (and avoiding having to use a grouping/multiplicative 
strategy at all).      

- The observed group 

In relation to the rest of the School 1 P4 group, this group was skewed towards higher 
achievers.  All of those interviewed were in the top half of the school’s P4 scores scoring 20 
– 24. In the other half of the group, not interviewed, scores ranged from 8 - 19 (SS 19.4 - 
43.1). 

Only one observed child made any errors on the Number Knowledge items, choosing option 
A (16) to complete the pattern 11, 13, 15 … instead of counting in 2s.  The same child also 
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had trouble with the Number Strategy item with a pattern in 2s, ‘63, 65, 67 .. 71 .. ..’ and the 
item which involved finding the 24th in a repeating pattern of 5 beads (see below). 

Two of the children had difficulty with subtracting 72 from 95 in a word problem, choosing 
22 and 27 rather than 23 as the answer. 

Three children got the wrong answer for the bead problem.  All three chose the next bead 
(11th) in the sequence rather than the 24th as asked, possibly a reading rather than a number 
strategy error.    

Motivation and self-esteem 

Motivation and self-esteem 

25 I enjoy learning maths    (A) I agree a lot 
26 I learn maths quickly      (B) I agree a little 
27 Learning maths is boring     (C) I disagree a little 
28 Learning maths is harder for me than for others (D) I disagree a lot 
 in my class       (E) I don’t know 
29 I am just not good at learning maths     
30  I want to do well in my maths 

 

 

The children in this school (shown here in blue), as in the other two schools, expressed 
relatively positive views for all six questions, tending to agree with Q25, Q26 and Q30 and 
tending to disagree with Q27, Q28 and Q29.  They especially wanted to do well in their 
maths (Q30), and many said they enjoyed learning maths, although the lowest scoring 
(supported) children were more likely to respond ‘don’t know’ to this statement.  More than 
a third, again particularly of the lower-scoring children, agreed that learning maths was 
harder for them than for others in their class (Q28).     
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Compared to the other two schools, the children in School 1 were slightly less likely to say 
that they enjoyed learning maths or learned maths quickly, and slightly more likely to say 
that learning maths was boring.  It should be remembered, however, that their views were 
positive overall.   

 

SCHOOL 2 CASE STUDY 

Policy and practice 

Objectives – Curriculum, Progression Routes 

Number Counts is derived from Maths Recovery and its associated research. It works in 
conjunction with CfE. The key aim is for children to have fluent, confident mental 
capabilities and make real progression with number across all four of the arithmetical areas; 
see patterns in numbers and how numbers fit with each other; and be able to apply number 
knowledge in other areas of mathematics.  

The stage of development of each individual pupil in terms of understanding and use of 
number should determine when they move on and start new work, eg. multiplication and 
division after addition and subtraction.  This is not an approach which tries to move all 
children forward at the same time/pace. 

A key need is for the teacher to have a clear understanding of the steps the children take in 
numeracy and where they are in terms of progression, and then to consider how to meet 
their individual needs. So a focus on numeracy is crucial; but we also want children to see 
links between maths and the real world and real-life situations. Numeracy should not be 
sitting on its own. Teachers are becoming more confident about asking the children to apply 
number in other situations, in real life contexts.  This is an area of development for the next 
year or so.  

P2 Provision 

CfE outcomes are the ultimate aim. Number Counts is the approach. The ‘Green Book’ 
identifies a range of different skills: eg. number structures to ten which are built up with 
infants, working with different numbers to ten in lots of different ways, counting on and 
back; addition/subtraction skills; multiplication and division, with early grouping and 
sharing; expressions and equations which, at the early stages, would be writing the 
numbers.  

The main focus is to enable the children to talk about their number and develop and share 
their strategies, explaining how they got an answer, rather than just getting the right 
answer.  

Number skills are linked into other areas of maths and other curriculum areas, eg. data 
collection in social studies or keeping healthy.  

P4 provision 

The key objective is to ensure that children have sufficient basic number skills to transfer 
them into the different areas of maths, making sure that there is breadth and balance 
between counting, addition and multiplication; and using the SEAL progression framework 



25 

to pinpoint, analyse and record where the children are as the basis for next steps. The SEAL 
objectives and progression phases are explicitly matched to CfE Es&Os. 

Some other objectives may be added from, eg. Heinemann Active, to those in the SEAL 
progression framework, to try to ensure that children achieve secure command of CfE 1st 
level at P4.  

Links are made to other areas of the curriculum: eg. using the ancient Egyptian number 
system linked to our place value in the recent Egypt study; or, in doing symmetry, making 
the links between halving and doubling; doing angles in PE work in the gym; or a context like 
a shop or an enterprise activity, to give the children a realistic challenge to apply number 
skills. 

Specific amounts of time per week are not laid down. Some teachers do number daily, or 
perhaps three times a week, with a maths focus on other days. Some look at number within 
the context of other areas. Extra support, including learning assistants and Support for 
Learning teachers, are deployed to help children at any stage who need it.  

Learning and teaching  

For different stages and in different classes the time spent, methods and the number of 
groups (3 is suggested, but it can vary) can be different, depending on the needs of the 
children.  However, the expectation is that all children will be given a quality amount of time 
to explore number strategies and have opportunities to link them up.  Groups should be 
doing different kinds of work, some with the teacher and some with teacher-planned work 
with shoulder buddies or in teams.  Games actively involve children in their learning, and 
working things out with each other.  

A key idea to promote is that there is a focus on the language the children use to reflect, 
explain their thinking and learn from each other, and not so much on teachers telling them 
the way to do things.   

Assessment and reporting 

The key element is the progression framework, which enables the teacher to know whether 
the children understand a particular aspect of number or not.  Getting the children to 
explain what they are doing provides the essential evidence about each section of the 
framework.  For example, the teacher can see if, in adding 18 and 2 they get to 19 by 
including 18 in their counting-on strategy instead of starting at 19.  Discussion with the pupil 
then often enables them to identify the mistake they made for themselves.  

There are also formal assessment tasks, used after working on an outcome for some time. 
The teacher uses green, amber, red to rate the children on the task and indicate if they 
should be moving on to the next outcome.  

“They’re much more involved in their own learning process rather than teaching how 
to do it, sending them away with a worksheet, getting it back and them not 
understanding and not knowing why they don’t understand.” 

Children’ progress is recorded regularly on a tracking sheet, which is passed on to the next 
teacher, discussed in team meetings and used to help decide on success in terms of CfE 
levels.  
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Other assessments available:  

• key questions for each phase used, for example to place a new pupil at the 
appropriate phase within the Number Counts framework  

• more detailed 1-1 assessments done by staff trained in Number Counts approaches 
used, eg. where there it is thought there might be a gap in a pupil’s 
knowledge/experience 

• PIPS tests: at P2 these do not indicate anything about the strategy a child is using: a 
child might be using a more complex strategy that they’re just learning to use but 
arrive at the wrong answer; success with an answer on PIPS might result from a rote 
learning approach, rather than a more effective strategy.  PIPS data therefore need 
to be used with caution. 

Professional development and resources 

There is much use of the interactive whiteboard, games, flip chart activities and other 
resources such as Heinemann Active Maths.  The use of interactive whiteboards is 
encouraged, eg. Education City, Sum Dog, interactive 100 squares; and activities invented by 
the teachers themselves and shared with colleagues.   

There are extensive paper resources in each classroom, including different cards, ten frames 
and five frames and other materials relevant to the Number Counts approach. Developing 
this for every class was a big task. 

There has been considerable support for Number Counts from the local authority and the 
school.  A local authority working party for numeracy and maths and a cluster numeracy 
working party have provided guidance and ideas for schools to consider and develop in their 
own ways. 

There has also been a lot of chat and sharing among the school staff; CAT sessions that all 
staff have attended; drop-in sessions with the people on the working parties; ‘buddying’ and 
mentoring for new staff; and development of shared resources by colleagues.  

 

Current Practice – the P2 teacher’s perspective 

Learning and teaching 

Three groups work in a carousel format for number, twice a week in the morning and twice 
in the afternoon, for 45 minutes to 1 hour (teachers would prefer to do it all in the morning, 
but timetabling prevents).  The teacher works with one group, another group does a written 
or independent task, and one works on a maths game or a number activity with a member 
of the support staff.  At times when there is no other adult, there are two independent 
tasks: this contributes to developing independence as learners and as the children move up 
the school you would expect this to happen more often. 

The children mostly work in groups, although there is also some whole class work, and 
particularly some mental maths activities and work with the 100 square on the white board, 
identifying numbers and figuring out on a blank square where numbers would be. 

The focus is on oral and practical activities, developing talking and mental abilities before 
written skills. Examples are forward and backward number counting; working with partners; 
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looking at different patterns of numbers up to ten and describing what the pattern looks 
like and how to add numbers together; physical grouping and sharing of items and saying 
how many groups or how many altogether or how many in each group; figuring out 
different ways of counting an array of objects (in 2’s, in 5’s).   

The teacher uses physical approaches to addition and subtraction, using objects, and 
understanding of the processes in this way, before writing down addition or subtraction 
sums, providing ‘real life’, practical experience before doing it on paper.  

They then move on to ‘hidden representation’ involving eg. counters covered up – children 
have to realise that the objects are still there and calculate in their heads, in such tasks as “If 
I have 57 and I add on 5 what would I have?”  

Practical tasks lead on to written ones, eg. adding a one-digit number to a two-digit number 
with objects; then using masked counters; then written down for children to go away and 
apply in the written form.  

There is some application of counting skills outside formal dedicated class time, as and 
when the opportunity arises (seen as games and fun by the children). 

 

Current Practice – the P4 teacher’s perspective 

Learning and teaching 

Children are divided into three groups that are at different places in the in the SEAL 
framework. They work in a carousel system - a teaching group, an independent task and 
another task, each at the level that the tracking of progression through SEAL is indicating for 
them.  

(A classroom assistant works with a very high functioning pupil with Asperger’s, who has 
progressed to phases 6/7, challenging him because he’s working at a completely different 
stage in number from the group nearest to him). 

Work is planned in intensive blocks, with work on Number Counts five days a week for a 
block of maybe four weeks; then another area of maths for a couple of weeks (including 
some application of number); then more focused Number Counts work again.  Sessions are 
an hour or an hour and a half (to allow teacher about 30 minutes with each group); some 
mornings, some afternoons.  

Children undertake many oral and practical activities: for example, empty number lines for 
jumping and counting on; counting forwards and backwards in the multiples of the number 
to develop a sense of  sequence; lots of work with counters; building arrays for 
multiplication, tied in with fractions (the idea of equal sharing); for number structure, a lot 
of counting on in 10s and 1s; children acting as teacher at the whiteboard, moving arrays 
around or moving numbers on an empty number line.  Children also explore the vocabulary 
of maths, using terms such as units/tens etc. 

Assessment 

Ongoing observation is the key element: listening, recording what children say, taking 
photographs of them or videoing them on the flip cam as they are sorting a problem out.  
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Recorded activities might include co-operative learning group tasks where the teacher can 
observe how children interact.  

There is also  

• written evidence (jotter work or a worksheet) related to  a particular skill or learning 
objective  

• question banks from Heinemann Active that are relevant to the progression 
framework, used as a kind of summative assessment  

However, most of the assessment is observation and recording based on it. 

The teacher uses SEAL tracking sheets and traffic lights to record whether children are 
secure on particular objectives/skills, need more work on them, or need support from a 
class room assistant or special needs auxiliary. 

Resources and CPD – all staff 

Sources of activities are mainly Number Counts progression planner examples; also 
Heinemann Active material relevant to the current aims/objectives, Sum Dog programme 
(which sets individual challenges for the children) and other sources such as websites (a lot 
of arrays work from the internet is used).   The teacher uses:  

“… whatever is relevant to the learning intention”.  

The whole school approach makes all staff familiar with the structure and vocabulary of the 
SEAL progression and promotes dialogue and sharing with colleagues (including observing 
and ‘borrowing’ different ways of teaching).  

 

Advantages/Disadvantages of Current Approaches 

Advantages – all staff 

The Number Counts approach has made a big difference to children’s learning. There is a 
marked contrast between how children talk about their number work now by comparison 
with previous years, in that they are confident explaining the strategies that they are using.  
They are very good at explaining what they’re doing and how they’re going about it; some 
give very good explanations and have a good sense of number.  There are particular benefits 
in P4 from the use of arrays to develop understanding of multiplication (it helps them to see 
that 3x4 is the same as 4x3). Children make confident use of the vocabulary of mathematics 
and are more articulate about their mental maths strategies.   

The approach promotes self-correction: if it doesn’t ‘sound’ right, children have strategies 
to go back and double check to see if their thinking is right, for example in estimating an 
answer by using use tens to work out that it is going to be near a certain decade.  

The Number Counts approach allows the teacher to know exactly where each child is in 
terms of mathematical understanding and progression.  The teacher can see better how 
children are working out problems because they are able to explain their thinking rather 
than just say they completed the task.  This is a very good structured approach for middle 
and lower achieving children, as well as ‘high fliers’. It ensures a secure base of 
understanding before children move on.  
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Disadvantages – all staff 

Considerable training and time are needed to ensure staff are confident with Number 
Counts methods. It takes time and training for teachers to become confident in their 
understanding and familiar with the progression and vocabulary.   The approach needs to be 
worked at, discussed and well-managed over quite a long period.  However, it is beneficial 
to the learner, even though time is precious. 

Another possible issue is the lack of connection with standardised testing, leading to lack of 
the means to compare with other teachers and classes or nationally. 

 

Summary of Notes on Videos 

Primary 2 

The children showed familiarity with and used some number facts to solve problems.  They 
were able to suggest a few familiar strategies apart from counting on and back to solve 
number problems. 

All the children could count on within 10 in their heads, without looking at counters or 
fingers.  One ‘knew’ 4+3=7 as a number fact. One used the fact 4+4=8 and when prompted 
to check the numbers counted on to 7.  

The teacher did not show the children the written number sentences. For 8+7 most counted 
on in their heads to 15 without looking at counters or fingers.  One counted in 2s to 16.  For 
14-5, all knew that a ‘take-away’ sum was needed and most could count back in their heads 
from 14 to 9 without support. 

Only one child used 10s confidently to add 40+32.  Other children seemed put off by the 
larger numbers, and suggested counting in 2s and using fingers as possible strategies.   

All but one of the children saw the pattern of bananas and counted in 2s to reach 16, using 
the picture.  One used the number fact 2+2 first, then counted on in 2s from 4.   

None of the children could name the shaded piece of the circle.  One guessed 3 then 
counted on in threes to check.  The rest clearly understood the idea of the teacher’s 
expression ‘sharing (counters) equally’ and used the counters to arrive at 3 by distribution 
one at a time, with more or less prompting to use all the counters. 

Two of the children understood that they were to count both visible and hidden balls (the 
teacher emphasizing ‘altogether’). One immediately saw the pattern of columns and rows 
and counted to 30 in 5s using fingers, while another also counted in 5s, but too many.  
Others counted only hidden or only visible balls, counting in 2s or counting on in their 
heads. 

None of the children knew the word ‘fraction’. Prompted by ‘how much’ of the shape, one 
child mentioned the terms ‘half’, ‘quarter’ and ‘eighth’ but could not relate them to the 
shape pictures.  One other child knew the term ‘half’.  They were not invited to read the 
fraction cards or match them to the sectioned shapes. 

All the children could readily subitise domino patterns.  Only two recognized the five-
wise10-frame, one ‘seeing’ 8 at the first attempt and one 7.  
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All but one of the children added 5 to 10 in dot-strips, most counting on to start with, and 
eventually counted on in 10s to 95.  Only one did not seem secure on the pattern or 
counting in 10s to 100. 

Only one of the children suggested that 70 was 7 groups of 10, and could check using the 
10-dot strips.  The other 2 who attempted this task could not make the connection between 
‘groups of 10’ and the previous task. 

The one child who tried the DVD task arrived at £140, probably not secure on place value in 
100s.    

Primary 4 

The children generally had a clear understanding of basic number  facts/structures, such as 
4+2/2+4, 5+5 (+8), 12+6 and (most of the children) 3x4/4x3. In adding 12+6 one broke 12 
into 10+2, then added 6+2 and then 10+8. Some were confused by 2-4, but some saw that 
this would go back to 0; and one child understood that it would make -2. All the children 
were aware that going to the nearest decade is helpful in adding/subtracting - eg. 25-6: take 
away 5 and then 1 more. They either explained this manoeuvre explicitly or showed in a 
more roundabout way that they were using it: eg. one child said 25 is in the middle between 
20 and 30. 

Most had the idea that adding or subtracting 0 leaves a number the same.  Only two of the 
children understood that to leave 8 the same in a multiplication the multiplier has to be 1. 
However, two children who did not know this number fact showed some implicit sense of 
place value by suggesting that if one adds 10 to get 18, the 8 stays the same (ie, it 
represents 8 units). One of these two also proposed that if one multiplies 8 by 10 it leaves 
the 8 the same (in the ‘tens’ place). 

Generally the children showed a strong awareness that multiplying is the same as adding 
together groups of numbers: some wrote out 6+6+6+6 and added to work out 6x4; one said 
“I kept the 6 in my head and counted it three more times”; most recognised that 4x3 and 
3x4 are the same but “the other way round” (rather than saying they both made 12); and all 
but one saw 16x4 = 64 as one more group of 4 than 15x4. This awareness of the structure of 
numbers was also apparent in the counting and ‘jumping’ tasks: children counted pigs and 
oranges in groups of 5 (and one used his hand to divide the 25 oranges physically on the 
page into two groups of 10 and one of 5); they counted (mostly accurately) in 2s, 3s, 5s and 
6s both in the pictures of animals/fruit and along the number track. In the most complex 
counting task, involving groups of 7 and of 3 cherries, though some children used strategies 
such as doubling the 7s and 3s and then adding as they went on, no-one saw the potential 
to add up the five groups of 7 and then the five groups of 3 to get 35+15; or to add 7+3 =10 
five times. Similarly, in the frogs counting task, where the 16 frogs were presented in a 
diamond formation, the children generally counted them in twos or one by one, not seeing 
that they could have counted in four diagonal rows of 4.  

All the children easily divided the 12 jacks into two groups of 6 when asked to take half of 
them. Most knew that to get a quarter you half and half again, so a quarter of 20 is 5; and 
three children could from there get three quarters as 15. However, others did not seem to 
perceive that three quarters means three groups of 5. In dealing with the other fractions 
tasks – a third and two thirds of 12 jacks – the children overall showed less awareness of 
working with groups of equal numbers than in the counting and multiplying contexts. In 
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general they lacked sharing out strategies to enable them to divide up the jacks equally. 
Only one child used an effective sharing out process and was clearly aware of fractions of a 
number as equal groups of smaller numbers making up a whole. One child arrived at 
accurate answers for a third and two thirds of 12, but by a confused process. Another had 
the idea that equal groups of numbers were needed but did not realise that the fraction 
denominator shows how many groups, and thus counted 4 groups of 3 in the process of 
deciding that a third of 12 is 3. 

On occasion, children mentioned using ‘times tables’ in addressing a task, eg. in the 
counting pigs one: “I used my 3 times table: 5x3 is 15” (two children); in the counting 
cherries one: “2x7 is 14”. However, in some places where tables knowledge would probably 
have given the fastest route to getting a correct answer – eg. in deciding the number of 
jumps made by the rabbit and the kangaroo to reach 30 on the number track (6 and 5 
respectively) or in counting the arrays, both those set out in regular ways (such as 5 by 5) 
and those in irregular formation (such as groups of 7 and of 3) – children tended to use the 
slower counting strategies which they had learned in developing their sense of number 
structures. 

There were indications from some children of experience of using practical materials – eg. 
cubes – in dealing with some problems: some did demonstrate, eg. that 4+2/2+4 and 
3x4/4x3 are the same using cubes. However, for most of the group these practical 
approaches did not seem to be central to their typical ways of dealing with tasks. No-one 
tried to use cubes to consider the 2-4 problem. In the jacks task (fractions) almost all the 
children lacked a practical strategy for dividing up the 12 jacks equally. 

In one or two tasks a child used pencil and paper, eg. to write 6+6+6+6 to get 6x4. In a 
couple of other cases the child simply wrote out the wording of the task on the paper and 
the adopted a mental strategy for dealing with it. 

 

P4 Test performance 

Test content 

The written test consisted of 24 mathematics (number) items and a further 6 about 
motivation and self-esteem in mathematics.   

Items relating to Number were of two kinds: those dealing with Number Knowledge and 
those dealing with Number Strategies.  Items varied in difficulty, with most being of low (L) 
or medium (M) challenge for P4 children.  Around a fifth of the items represented high (H) 
challenge for the P4 group as a whole. 
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Number Knowledge 

 
1  L  Recognise which picture shows half of a set of items circled. 
2  L  Find r in 253 + r = 253. 
3  M  Order 69, 51, 70, 96, 7 and 15 from smallest to largest. 
4  M  Identify which number is 100 less than 356. 
10  L  Identify that four groups of 10 with 5 left over can be written as 45. 
11  H  Recognise that a picture represents 5x4. 
19  L  Recognise which number represents three groups of ten and four ones. 
22  L  Select a picture which does not match the number next to it. 
23  L  Complete the pattern 11, 13, 15... 
24  M  Show what fraction of circles are shaded. 

Number Strategies 

 
5  L  Calculate 3 + 1 + 2 in a word problem. 
6  M  Calculate 27 + 25 in a word problem. 
7  H  Share 16 eggs between 3 baskets. 
8  H  Calculate 95 − 72 in a word problem. 
9  M  Continue the number pattern 63, 65, 67... 
12  M  Calculate that someone 7 places behind the 64th person in a line will be the 71st. 
13  M  Calculate 12 + 5 + 11 in a word problem. 
14  M  Solve 7 − r = 3 + r in a word problem. 
15  H  Calculate 35 ÷ 7 in a word problem. 
16  H Continue a repeating pattern of beads to find what the 24th bead will look like.  
20  M  Recognise that 3x5 expresses three sets of five toes. 
21  M  Solve 15 + r = 35 

 

Commentary 

Overall Performance 

Only one child in this group of 69 scored less than 50% of the marks available for Number.   

Performance on Particular Tasks 

- Number Knowledge 

Almost all of the children could readily cope with most of the Number Knowledge questions.  
They could find r in 253 + r = 253; identify that four groups of 10 with 5 left over could be 
written as 45; recognise which number represented three groups of ten and four ones; 
select a picture which did not match the number next to it; complete the pattern 11, 13, 
15...; and show what fraction of a circle was shaded. 
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These results seem to indicate that they were familiar with number frames and recognized 
the concept of 0; were working with 5s and 10s and place value to 100; could handle early 
fractions work; and could recognize patterns in number, in this case 2s/odd numbers. 

Two items were slightly more problematic, with around a quarter choosing the wrong 
response option.  One asked children to order 69, 51, 70, 96, 7 and 15 from smallest to 
largest.  Most children who selected the wrong answer chose Option B, the first to list the 
first three numbers (but not the fourth) in the correct order, possibly therefore showing a 
lack of care in responding rather than a misunderstanding.  A few chose ‘None of these’. The 
second item asked them to recognise that a picture represented 5x4.Those who selected 
the wrong option most often chose 5+5+5+5+5, 4+4+4+4, or 4+5, suggesting some 
uncertainty about multiplicative strategies. 

Number Strategy 

Most of the Number Strategy items involved reading and interpreting a word problem.  In 
some cases it was hard to tell if a child’s difficulty was with the meaning of the words (and 
selecting a strategy to match) or with the number concept/calculation itself. 

Five items caused difficulty for a few higher scoring as well as lower-scoring children, with 
around a quarter choosing the wrong response option. 

- Share 16 eggs between 3 baskets: children who selected the wrong option most often 
chose 6 eggs in each basket with 0 left over, 5 eggs in each basket with 0 left over, or three 
eggs in each basket with one left over, indicating some confusion about grouping and 
multiplicative strategies and possibly lack of familiarity with the idea of ‘left over’. 

- Calculate that someone 7 places behind the 64th person in a line will be the 71st: children 
who selected the wrong option most often chose the 72nd person, indicating that they 
could interpret the word/picture problem and then find an addition/counting-on strategy, 
but made an error in the calculation.  

- Solve 7 − r = 3 + r in a word/picture problem: children who selected the wrong option most 
often chose 5 or 4 rather than 3 as their response, showing misunderstanding of the 
sharing problem, in spite of the support of a picture.  

- Recognise that 3x5 expresses three sets of five toes: children who chose the wrong option 
most often selected 5-3, 3+5 or 5+5+5+5, indicating a difficulty with early multiplicative 
and grouping concepts. 

- Solve 15 + r  = 35: children who selected the wrong option most often chose 30 rather than 
20 as their response, apparently using a strategy involving 10s and subtraction from 35 but 
showing uncertainty about counting in 10s within 100. 

Three items proved challenging across the group, with a third or more choosing the wrong 
response option.  

- Calculate 95 − 72 in a word problem: children who selected the wrong option most often 
chose 27 or 22 rather than 23 as their response, indicating some confusion about their 
strategy for subtracting 2-digit numbers. 

- Calculate 35 ÷ 7 in a word problem about sharing: children who selected the wrong option 
most often chose 6 or 7 rather than 5 as their response, showing some insecurity with 
grouping numbers and times-tables. 
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- Continue a repeating pattern of beads to find what the 24th bead will look like: many of 
the children selected the next bead in the sequence, rather than the 24th, indicated a 
reading rather than a strategic error (and avoiding having to use a grouping/multiplicative 
strategy). 

 

The observed group 

In relation to the rest of the School 2 P4 group, the interviewed group was slightly skewed 
towards higher achievers on the written test, but reasonably well spread. Scale scores 
ranged from the lowest to the highest in the whole group: 29.6, 40.4, 43.1, 46.2, 49.9, 54.7, 
62.5. 

On the Number Knowledge items, four children did not correctly order 69, 51, 70, 96, 7 and 
15 from smallest to largest.  One of these same children chose option A (16) to complete the 
pattern 11, 13, 15 … instead of counting in 2s.  Only one (different) child had trouble with 
the Number Strategy item with a similar patterns in 2s, ‘63, 65, 67 .. 71 .. ..’.  

Apart from one child who had difficulty with most of the Number Strategy items, possibly 
due to problems with reading the word problems as well as with the number, other items 
that caused difficulty for more than one child involved identifying a division strategy, 35 ÷ 7, 
to solve a word problem; and choosing a subtraction strategy for what looked like an 
addition sum, 15 + r  = 35. 

Four children chose the wrong option for the item which involved finding the 24th in a 
repeating pattern of 5 beads.  Two chose different beads in the sequence, apparently not 
matching the patterns.  Two chose the next bead (11th) in the sequence rather than the 24th 
as asked, possibly a reading rather than a number error.    

 

Motivation and self-esteem 

Motivation and self-esteem 

25 I enjoy learning maths    (A) I agree a lot 
26 I learn maths quickly      (B) I agree a little 
27 Learning maths is boring     (C) I disagree a little 
28 Learning maths is harder for me than for others (D) I disagree a lot 
 in my class       (E) I don’t know 
29 I am just not good at learning maths     
30  I want to do well in my maths 
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The children in this school (shown here in red), as in the other two schools, expressed 
relatively positive views for all six questions, tending to agree especially that they wanted to 
do well in maths, enjoyed learning it and learned quickly, and tending to disagree that 
maths was boring or they were simply not good at maths,  

Just under 1 in 7 of the children overall agreed ‘a lot’ that learning maths was harder for 
them than for others in their class, regardless of overall score. However, more than a 
quarter chose ‘don’t know’ for this item, suggesting that teachers may put more emphasis 
on personal progress (self-referencing and criterion-referencing) than on comparing one 
child with another. 

Compared to the other two schools, the children in this group were slightly less likely to say 
that they enjoyed learning maths or learned maths quickly, and slightly more likely to say 
that learning maths was boring.  It should be remembered, however, that their views were 
positive overall.   

 

SCHOOL 3 CASE STUDY 

Policy and practice 

Objectives – Curriculum, Progression Routes 

The basis for planning is CfE Es&Os.  The school has developed ‘I can’ statements for Early, 
1st and 2nd Levels, to enable tracking of individual progress across all Es&Os. Tracking 
includes the use of ‘rich’ summative assessment tasks at the end of blocks of work.  There 
has been some emphasis on finding effective ways of ensuring progression, continuity and 
consistency across the school and ‘getting transitions right’.   

Currently there is active collaboration amongst staff to consider progression within levels 
and how to describe and track it, although the school is aware of the debate about the 
terminology of ‘Developing, Consolidating, Secure’. 

0. 
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Number is applied in interdisciplinary contexts wherever the possibility arises. 

Planning of progression is done at different stages by SMT collaboration with staff, and 
through individual teacher planning. 

P2 Provision 

The focus in P2 is on developing awareness of number, and its place in children’s lives: 
addition; subtraction; starting on sharing; seeing pattern in number in terms of multiplying 
(skip counting). 

P4 Provision 

The focus in P4 is on multiplication tables work; fractions. 

Number work is done mostly in dedicated number sessions, but maths topics (eg, money, 
measuring, patterns, graphs, bar charts, use of Beebots for space/movement) occur also in 
topics such as Community (P2) or Animals (P4). 

Learning and Teaching  

Typically children are organised into 3 or 4 groups for manageable differentiation.  

Sessions should start with ‘mental maths’, possibly involving games, and/or whiteboard 
activities. A lesson might sometimes include activities on the same topic for the whole class, 
or a teacher focusing on a particular group while others do appropriate tasks. There is a 
general pattern of carousel activities, with a final plenary to draw together key learning 
points. 

There is a focus on variety and the active engagement of children, sometimes working 
independently and sometimes in pairs or trios or groups of four.  Activity should not always 
be based on worksheets.  A range of resources is available for children to access and which 
they know how to use, including whiteboards for games and pupil activities as well as 
teacher-led activities. 

Assessment and reporting 

Teachers plan responsively, picking up matters not fully or effectively learned in the 
last/recent sessions or introducing challenges following on from previous work, in addition 
to longer-term stage and class planning.  Class planning also builds on information about 
children’s progress obtained in meetings with the previous teacher. 

There should sometimes be ‘rich’ summative tasks (at end of a block) to check application of 
numeracy knowledge. Tracking of performance over time using classwork is preferable, as it 
gives more detailed information than information from PIPS.  The LA is actively seeking to 
find a means of enabling consistent assessment and tracking of progress based on classwork 
(not just PIPS tests, which it may replace with another standardised test). 

Resources and CPD 

 ‘I can’ statements and folders of resources/support materials related to them and to CfE 
Es&Os are used by staff for planning number activities. 

There is a range of resources available to teachers for activities.  No one ‘scheme’ is used.  
Some activities are sourced from Heinemann Maths, for example word-based problems to 
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which children have to apply their knowledge of number.  The school is also considering the 
introduction of Heinemann Active Maths.  Teachers make use of websites and on-line 
resources; there are also class maths boxes (created by teacher teams) with resources such 
as giant dice, balls, dominoes, counters, number lines, flash cards; use of whiteboard to set 
challenges.  

The school is not using Number Counts as such, but has used some elements from it. Staff 
have attended a Maths Recovery ‘tracker course’), and from colleagues. Many of the 
suggested activities came from plans from a local contact and from watching other people 
and shared practice. The teachers are a resource in themselves: they have found and 
accessed links to resources which they’ve shared with the rest of the staff. 

 

Current Practice – the P2 teacher’s perspective 

Learning and teaching 

P2 typically do number work for an hour a day, usually in the morning (it might be less on 
Friday). Children are organised into mixed ability or mixed age (composite P2/3 class) or 
ability groups according to tasks.  A classroom assistant works with the groups on 2/3 days 
each week. 

Maths is presented as play rather than ‘work’: staff use motivating, challenging games to 
extend children’s learning.  The aim is to make the children as independent as possible in 
using number. 

There is a lot of counting so that the children can see patterns in number and manipulate 
number and do addition and subtraction. They learn different ways to use number through 
use of dice games, pair work, partner work and individual, independent work.  Teachers 
should always be trying to ask the children to prove why they got a particular solution or to 
explain their thinking. 

There is a whole class teacher-directed warm-up at the start of the lesson, followed by 
mental maths activities, counting forward and games. Then there is teaching of a specific 
topic to groups(s), while other children work independently or in pairs doing a written task, 
an addition task, playing a game where they need to work out an answer (dice, bingo), at 
tables, on the floor, giving each other sums to do, working using whiteboards, etc.  The tasks 
are designed to give extra consolidation and reinforcement, but in a different way. The 
teacher asks them how they got their answers, to explain them, and checks that they 
understand.  

Assessment and reporting 

In P2 peer-assessment is built-in to elements of classwork through regular dialogue amongst 
the children. The teacher carries out assessment daily and records scores, identifying 
strengths/difficulties and using the information to inform subsequent learning/teaching.  
She also takes jotter and oral evidence into account.  Reporting to parents is done through 
discussion with them of examples of children’s work and as a written narrative. 
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Current Practice – the P4 teacher’s perspective 

Learning and teaching 

P4 do an hour of maths every day, in the morning. Groups are made up of P3/P4 children 
(composite class).  There is limited involvement of the Learning Support teacher, on one day 
a week for four weeks. 

There is normally a whole class session of mental maths first, addition or subtraction. The 
teacher then gives an overview of a topic, followed by pupil activities in mixed ability 
groups.  The teacher leads one group to start new task and/or to support with an identified 
weakness, eg. in fractions or times-tables.  

In recent weeks (March-April) there has been a focus on tables, using five-sided dice, and 
memorising times-tables.  There is a combination of current activities and consolidation of 
previous learning, eg. about fractions. Typical activity combines skills such as discussion, 
numeracy, times tables and calculator skills all built-in to the one activity, such as 
multiplying the scores on two dice and checking with a calculator. Children also do word 
problems together.  

Assessment and reporting 

In P4, children go over their scores on classroom tasks at the end of a lesson, reviewing and 
identifying what they found difficult.  

‘The kids love going over their scores.’ 

The teacher takes account of jotter evidence and photographic evidence of practical work. 
‘Tracking tasks’ (summative ‘rich’ tasks) are used periodically. Reporting to parents is 
narrative and includes children’s comments on success and future needs, based on their 
reflection on their work. 

Advantages/Disadvantages of Current Approaches 

Advantages 

The P2 teacher’s view was that most children are confident with counting skills and counting 
on strategies. They can manipulate number and see patterns. The children are much more 
involved in their learning and are more independent thinkers than previously, as a result of 
the strategies the teacher brought from the Maths Recovery Tracker course, which are also 
Number Counts types of activity. 

The P4 teacher’s view was that the children are making good progress with their number 
work, and are now progressing to division and fractions.  Consolidation and building on 
previous learning is a key factor, to avoid forgetting.  

Disadvantages 

The P2 teacher’s view was that there was a need for a more coherent and progressive 
approach to planning and tracking.  Staff need to focus more on teaching children strategies 
and give them a clearer understanding of how to approach their learning.  
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The P4 teacher’s view was maths time should be protected and not cut back.  He firmly 
believes that children need to have assured core time for numeracy. Giving appropriate 
time to maths is very important.  

The Headteacher’s view was that the school needs to improve and make more consistent 
pace and challenge across P1-P7 by ensuring good resources and development of Number 
Counts approaches, along with Heinemann Active Maths and current planning.  Other key 
factors were monitoring by promoted staff of classroom practice, to track the teaching and 
learning, and collegiate discussions, for example about how to pass information on to the 
next teacher and at transition points. 

 

Summary of Notes on Videos 

Primary 2 

The children in this group were quite confident in counting on and counting back, but most 
had not yet moved on to other strategies for solving number problems.  They seemed a bit 
reluctant to talk about their thinking, perhaps lacking sufficient familiarity with the language 
to do so.  

All the children could count on to 9+1 to get 10. Two children could add 4+3 without looking 
at the counters, while two others needed the counters to check. Two did not reach the right 
answer, even with counters revealed. 

(The teacher did not show the children the written number sentences.) For 8+7 two counted 
on in their heads to 15 without looking at counters or fingers.  Three got to 15 by counting 
on when shown one set of counters. For 14-5, two could count back in their heads without 
support, while one needed to see the remaining counters and counted on.   

None of the children could add 40+32, although one child possibly counted in 10s to reach 
70. Two others offered 60, possibly again using 10s.  Other children seemed put off by the 
larger numbers, and could only try to count on.  Half of the children counted in twos or ones 
to 16, using the picture.  Two of the children seemed to have trouble with the rather 
complex syntax of the question (‘will have been eaten’), misunderstanding what was being 
asked. 

One child could name a quarter of the circle and clearly understood the idea of ‘spread 
(counters) evenly … on each piece of the circle’, using the counters to arrive at 3 by 
distribution one at a time.  The other children seemed reluctant to use all the counters, or 
all four segments, perhaps not fully understanding the concept of equal sharing. 

The children who tackled the tennis ball task had some difficulty with the instruction to 
count all the tennis balls, visible and hidden, and needed some prompting to do so. None 
seemed to recognize the 6x5 pattern of balls.  Three then used counting on strategies 
(rather than 6x5) to get to 30, 29 and 15.  One counted 10 in a column and counted in 10s to 
40.   

None of the children knew the word ‘fraction’. Prompted by ‘how much’ of the shape, only 
one mentioned the word ‘quarter’, but for the half shape. They did not recognize the 
fraction cards, reading them as whole numbers (12, 13) or a subtraction sum (1 take away 
2). 
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All the children could readily subitise domino patterns.  Three recognized the five-wise10-
frame, ‘seeing’ 8 at the first attempt.  Others got 7 or 9 at second attempt, apparently by 
counting on.  

Two of the children added 5+10=15 then counted on successfully in 10s.  One more got to 
45 then moved to 50 – not clear why.  The other three children used counting on strategies, 
not seeing a pattern or that they could count in 10s.  

Only one of the children suggested that 70 was 7 groups of 10, and could check using the 
10-dot strips.  The other 2 who attempted this task could not make the connection between 
‘groups of 10’ and the previous task. 

The one child who tried the DVD task offered 10 as a guess, possibly repeating the (£)10 in 
the question. 

Primary 4 

The children showed awareness of basic number facts and structures: for example, they all 
knew that 4+2 and 2+4 and (almost all) 4x3 and 3x4 were the same. Most tended to think of 
these as ‘sums’: typically they said that they give the same answer. In general children were 
used to applying ‘tables facts’ or ‘using my times table’ (eg. in the word problem requiring 
6x4; recognising (one child) that both 30 and 60 are in both the 5 and the 6 times table). 
Some remembered ‘automatically’ number bonds such as 12+6 = 18. Some showed 
knowledge of fractions (eg. that half of 12 is 6, a quarter of 20 is 5, three quarters of 20 is 
15); one child (on prompt from the teacher) used a fraction process – dividing by the 
denominator (rather than grouping of numbers) – to get a quarter of 20 in the last of the 
jacks tasks. Another child, advised by the teacher to divide by the denominator to get a third 
of 12 jacks, did not manage to do it. 

However, some children clearly showed they understood that they were adding groups of 
numbers in multiplying: eg. 4x3 = four groups of three and (one child) ‘two groups of 6 then 
times 2’; 16x4 = one more group of four than 15x4. This awareness of groups of numbers 
was also clear in counting strategies, eg. counting in 10s (12+6 stickers: “you think 6+2 and 
add on 10”); in 5s (eg. for 25-6 and 5+5+8); in 3s, 5s and 6s on number track (often showing 
with eye movements how they were visualising the ‘jumps’); counting the number of arrays 
to get the numbers of pigs/oranges; counting groups of 3 and then adding 1 to get the 
number of frogs (16); (one child) counting the frogs one by one in two groups – the outside 
ones and the ones in the middle - then adding). 

Not all the children showed the same proficiency with these strategies: eg. some had good 
grasp of working in groups of 5, but not in groups of 4; or were good at counting in 3s on the 
number track but less confident counting in 5s and 6s. Some were aware of the strategy of 
counting in groups, but in the slightly more complex tasks miscounted the number in each 
group (eg. counted 5 instead of 7 cherries per group). Some had no counting strategy for 
the tasks involving larger numbers (the animals tasks). 

There were some indications that the children had had experience of using practical 
materials to help them think about counting, adding and multiplying: one used the cubes to 
demonstrate that 4+2 and 2+4 are the same; another seemed to realise it was possible to 
do this, but did not actually do so. However, the use of practical materials was not deeply 
ingrained in their practices when dealing with number problems. The child who used the 



41 

cubes to show that the two simple addition sums are the same did not attempt to use them 
in addressing the question whether 4-2 and 2-4 are the same. Children did not use a 
grouping strategy with the cubes to try to work out 4x3 and 3x4. One child used the cubes 
to represent 4 and 3, but not to make groups. In the jacks tasks children either got the right 
answers for a half, a third and two thirds of 12 because (they said) they knew it or they had 
no practical strategy for creating equal groups of 6 or 4. (One made two groups of 6, but did 
not go on to make groups of 4 to get a third and two thirds.) 

 

P4 Test performance 

Test content 

The written test consisted of 24 mathematics (number) items and a further 6 about 
motivation and self-esteem in mathematics.   

Items relating to Number were of two kinds: those dealing with Number Knowledge and 
those dealing with Number Strategies.  Items varied in difficulty, with most being of low (L) 
or medium (M) challenge for P4 children.  Around a fifth of the items represented high (H) 
challenge for the P4 group as a whole. 

Number Knowledge 

 
1  L  Recognise which picture shows half of a set of items circled. 
2  L  Find r in 253 + r = 253. 
3  M  Order 69, 51, 70, 96, 7 and 15 from smallest to largest. 
4  M  Identify which number is 100 less than 356. 
10  L  Identify that four groups of 10 with 5 left over can be written as 45. 
11  H  Recognise that a picture represents 5x4. 
19  L  Recognise which number represents three groups of ten and four ones. 
22  L  Select a picture which does not match the number next to it. 
23  L  Complete the pattern 11, 13, 15... 
24  M  Show what fraction of circles are shaded. 

Number Strategies 

5  L  Calculate 3 + 1 + 2 in a word problem. 
6  M  Calculate 27 + 25 in a word problem. 
7  H  Share 16 eggs between 3 baskets. 
8  H  Calculate 95 − 72 in a word problem. 
9  M  Continue the number pattern 63, 65, 67... 
12  M  Calculate that someone 7 places behind the 64th person in a line will be the 71st. 
13  M  Calculate 12 + 5 + 11 in a word problem. 
14  M  Solve 7 − r = 3 + r in a word problem. 
15  H  Calculate 35 ÷ 7 in a word problem. 
16  H Continue a repeating pattern of beads to find what the 24th bead will look like.  
20  M  Recognise that 3x5 expresses three sets of five toes. 
21  M  Solve 15 + r = 35 
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Commentary 

Overall Performance 

In this P4 group, 5 of the 18 children scored less than 50% of the available marks.  The rest 
of the children scored more than 50%, >12.   

Number Knowledge 

Three of the Number Knowledge items were straightforward for almost all the children. 
They could recognise which picture showed half of a set of items circled; Find  r in 253 + r = 
253; and identify that four groups of 10 with 5 left over could be written as 45.  These 
results indicate that they recognized the concept of 0; were working with 10s to 100; and 
could handle very early number grouping and fractions. 

Items 4,11 and 23 were problematic for more of the children, mainly those with lower 
overall scores. These items involved identifying which number was 100 less than 356, for 
which those who selected the wrong option most often chose 246 rather than 256; 
recognising that a picture represented 5x4, for which those who selected the wrong option 
most often chose 4+4+4+4 or 4+5, rather than 5x4; and completing the pattern 11, 13, 15...., 
for which those who selected the wrong option most often chose 16 rather than 17.   

The results suggest that for some children, place value to 100 and early grouping and 
multiplicative strategies were less secure. They apparently did not see the pattern of 
counting in 2s or odd numbers. 

Number Strategy 

Most of the Number Strategy items involved reading and interpreting a word problem.  In 
some cases it was hard to tell if a child’s difficulty was with the meaning of the words (and 
selecting a strategy to match) or with the number concept/calculation itself. 

Two items, that involved calculating that someone 7 places behind the 64th person in a line 
would be the 71st; and recognising that 3x5 expresses three sets of five toes, caused 
difficulty for some lower-scoring children.  Those who selected the wrong option for the first 
of these most often chose the 70th or the 72nd rather than the 71st. Those who selected 
the wrong option for the second item most often chose 3+5 or 5+5+5+5.   

The first result suggests that children could interpret the word/picture problem and then 
find an addition strategy, but made an error in the calculation/counting-on.  The second 
item indicates a difficulty with early multiplicative and grouping concepts. 

Seven items proved challenging for a third or more of the children. 

- Calculate 27 + 25 in a word problem: those children who selected the wrong response 
chose 51 or 53 rather than ‘none of these’ as their response, choosing an addition strategy 
but perhaps being reluctant to select the word phrase ‘none of these’ rather than a 
number. 

- Share 16 eggs between 3 baskets: children who selected the wrong option most often 
chose 3 eggs in each basket with one left over; or 6 eggs in each basket with 0 left over, 
rather than 5 eggs in each basket with 1 left over, as their response. These choices may 
indicate uncertainty about grouping numbers, or reluctance to choose a ‘left over’ option. 
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- Calculate 95 − 72 in a word problem: children who selected the wrong option most often 
chose 27 or 22 rather than 23 as their response, indicating some uncertainty about 
strategies for subtraction of 2-digit numbers. 

- Solve 7 − r = 3 + r in a word/picture problem: children who selected the wrong option most 
often chose 5 or 4 rather than 3 as their response, showing misunderstanding of this 
sharing problem, or possibly of what the written question meant, in spite of the support of 
a picture.  

- Calculate 35 ÷ 7 in a word problem about sharing: children who selected the wrong option 
most often chose 6 or 7 rather than 5 as their response, showing some uncertainty about 
grouping numbers, multiplicative strategies and times-tables. 

- Continue a repeating pattern of beads to find what the 24th bead will look like: many of 
the children selected the next bead in the sequence, rather than the 24th, indicated a 
reading rather than a strategic error (and avoiding having to use a grouping/multiplicative 
strategy). 

- Solve 15 + r  = 35: children who selected the wrong option most often chose 30 rather than 
20 as their response, using a strategy involving 10s and subtraction but showing 
uncertainty about place value within 100.   

 

The observed group  

In relation to the rest of the School 3 P4 group, the observed group was well spread in 
relation to achievement on the written test. Scale scores for the interviewed children 
ranged from the lowest to the highest in the whole group: 21.6, 31.6, 49.9, 49.9, 75.1 (one 
interviewed child was absent for the test). 

On the Number Knowledge (NK) items, three children including the lowest scoring child 
could not identify which number was 100 less than 356, indicating a problem with place 
value. Two of these same children did not recognize that a picture represented 5x4.  

Apart from one child, who had difficulty with most of the number strategy items, possibly 
due to problems with reading the word problems as well as with the number, other items 
that caused difficulty for more than one child involved identifying and using addition, 
subtraction, multiplication and division strategies to solve word and picture problems.  

One of the higher scoring children chose the wrong option for the item which involved 
finding the 24th in a repeating pattern of 5 beads, choosing the next bead (11th) in the 
sequence rather than the 24th as asked, possibly a reading rather than a number error.  The 
same child had difficulty with 35 ÷ 7  in a word problem.    
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Motivation and self-esteem 

Motivation and self-esteem 

25 I enjoy learning maths    (A) I agree a lot 
26 I learn maths quickly      (B) I agree a little 
27 Learning maths is boring     (C) I disagree a little 
28 Learning maths is harder for me than for others (D) I disagree a lot 
 in my class       (E) I don’t know 
29 I am just not good at learning maths     
30  I want to do well in my maths 

 

 

 

 

The children in this school (shown here in green), as in the other two schools, expressed 
relatively positive views for all six questions, tending to agree especially that they wanted to 
do well in maths, enjoyed learning it and learned quickly, and tending to disagree that 
maths was boring or they were simply not good at maths.  They were slightly more likely to 
agree that learning maths was harder for them than for others in their class, especially 
those with lower overall scores, who were also less likely to agree that they learned maths 
quickly, suggesting awareness of their position in the class in relation to others (peer-
referenced)  

Compared to the other two schools, the children in this small group were slightly more likely 
to say that they enjoyed learning maths and  learned maths quickly, and slightly less likely to 
agree that learning maths was boring. However, they were also slightly more likely to agree 
that they were just not good at learning maths and slightly less likely to agree that they 
wanted to do well in maths.  
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APPENDIX 2 

TEACHER AND SCHOOL MANAGEMENT INTERVIEW QUESTIONS 

Note 
 
The following are the questions used to structure the interviews with class teachers.  
In the case of school managers the same content was covered with the questions worded to 
invite description/explanation of school policy intentions and outcomes. 
 
Teacher Interviews 
 
The focus of the study is on developing children’ understanding of and ability to use the 
number system. 

1. (a) What are your key aims in developing numeracy? 

Prompts 
Counting 
Adding 
Subtracting 
Dividing 

 (b) From where are these aims derived? 

Prompts 
CfE Es&Os? 
School or LA policy? 
Course material? Which?  Obtained from where? 

2. (a) How do you organise your class for teaching number?  
(Groupings/whole class, etc.) 

(b) How often is there another adult in the classroom when you are teaching 
number?  What is their role? 

(c) How much time is spent by your children doing number work per week? 
(d) How often do you give time to number work each week? 
(e) At what time of day do you normally give time to number work? 
(f) How long do your number work sessions usually last? 

3. To what extent are numeracy activities undertaken in other areas of CfE? 

Prompts 
Sciences 
Technologies  
Social studies 
Expressive arts 
Health and wellbeing 
RME 
Interdisciplinary work   
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4. Please explain your own way(s) of developing number knowledge and abilities with 
your P4 or P2 class. 

Prompts 
Learning/teaching activities involved? 
Types of tasks? 
Types of pupil activity?  

- Being taught with the whole class together 
- Talking on their own with you (one-to-one) 
- Talking with you in a small group 
- Talking about their learning with each other in pairs or groups 
- Explaining to you how they solved a problem 
- Explaining to other children how they solved a problem 
- Working quietly on their own 
- Watching or talking about DVDs/videos 
- Working with a partner or group on a shared task 
- Working from a textbook 
- Completing worksheets 
- Copying down information 
- Working at a computer or other technology 
- Working outside the classroom (in the school/grounds/community) 
- Solving written problems 
- Solving practical problems 
- Finding things out by experimenting or investigating 

 
Types of teacher activity? 
- Demonstrating/explaining number processes 
- Whole class 
- Groups 
- Individual children 
- Explaining tasks set for the children 
- Discussing with children how they are completing tasks (individually, 

groups) 
 

5. What are the sources of these pupil/teacher activities, why have they been chosen? 

Prompts 
Course book or other materials – from where? 
Own previous experience or materials developed by you yourself 
Guidance from HT, DHT, LA 
Learning from colleagues’ experience – how? 
CPD    
- formal courses (national conferences, LA, University, other providers …) 
- observing peers (in your school; in other schools …) 
- membership of working groups (school, local, national …) 
- professional enquiry through reading or personal study 
- accessing websites for CPD 
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- coaching / mentoring 
- reading/discussing numeracy Es and Os with colleagues 
- reading/discussing CfE guidance/exemplifications with colleagues 

 

6. (a) How successful are your children in number work? 
(b) How do you know?  What evidence do you use to evaluate their success and 
progress? 

Prompts 
Written work (class, homework) 
Practical work in class  
What they say in response to questions/in discussion 
Asking children for their own views about their knowledge, skills progress, next 
steps in learning  
Results of school-based assessments/tests   
Results of commercially published written/online tests 
Results of assessments attached to particular textbooks/schemes of work 
Note down comments on a pupil’s skills/numeracy profile 
Other methods of evaluating/recording 
 

7. (a) What are the advantages of the approach(es) you use? 
(b) Disadvantages? 
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APPENDIX 3 

INDIVIDUAL TASKS FOR SELECTED GROUPS OF PRIMARY 2 AND PRIMARY 4 CHILDREN 

These tasks were presented to the children by their teacher in a one-to-one situation 
outside the classroom; they were in ‘diagnostic interview’ format, which encouraged the 
children to explain how they were going about the task. 

 

Primary 2 

The P2 tasks were drawn from the New Zealand Ministry of Education Junior Assessment of 
Mathematics (JAM). The JAM Assessment Booklet showing the actual tasks used can be 
accessed at http://nzmaths.co.nz/junior-assessment-mathematics. 

The kinds of activity involved are indicated by the teacher’ guide for conducting the tasks 
with the children, which follows. 

 

Equipment 

Please make sure before beginning that you have the following to hand for the pupil to use: 

 Counters - 20, including red and yellow ones; supplied by the school 

 Masking cards (3), which the researchers will bring with them. 

 The Junior Assessment of Mathematics (JAM) Assessment Booklet, from which the 
pupil will do some tasks (brought by the researchers). You can see this booklet at 
http://nzmaths.co.nz/junior-assessment-mathematics 

 Cards with fraction symbols (brought by the researchers) 

 Cards with ‘dot pictures’ – 6 (brought by the researchers) 

  Cards with ‘dot strips’; one strip of 5 dots; several strips of 10 dots (brought by the 
researchers). 
 

Teacher’s Script 

Each of the four tasks has several questions that get progressively harder.  If you reach a 
question in the progression where the child is clearly struggling, stop at that point and go on 
to the next task. 

What the teacher says is in bold print.  Please try to stick to the script and instructions as 
closely as you can.   

Encourage the child to show you / tell you what they are doing to answer your questions 
and solve the problems. 

 

http://nzmaths.co.nz/junior-assessment-mathematics
http://nzmaths.co.nz/junior-assessment-mathematics
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Task 1 

1. Give the child a set of 20 counters, including red and yellow counters. 

Please get 9 counters for me.   
Here is one more counter.  How many counters do you have now? 

2. Place four red counters in the child’s left hand and three yellow counters in their right 
hand.  Close both the child’s hands. 

 You have four red counters and three yellow counters.  How many counters do you 
have altogether?  Try to tell me without opening your hands. 

 Allow the child to open their hands and manipulate the counters only if they are unable 
to solve the problem with their hands closed. 

3. Place 8 counters under one masking card and seven counters under another.  Show the 

child 8 + 7 on page 2 of the Assessment Booklet (masking 14-5 on this page).   

There are eight counters under this card (point) and seven counters under this card 
(point).  How many counters do I have altogether? 

 If the child is unable to solve the problem, allow them to remove one card only and 
repeat the question. 

4. Place 14 counters under one masking card. Remove 5 counters, but keep them hidden 

in your hand.  Show the child 14 - 5 on page 2 of the Assessment Booklet (masking 8+7 

on this page). 
There were fourteen counters under the card.  I have taken away five counters.  How 
many counters are left under the card? 

5. Show the pupil the picture of sheep (page 3 in the Assessment Booklet). 
 There are 42 sheep in one field and 30 sheep in the other field.  How many sheep are 

there altogether? 
 
Go to Task 2. 
 
Task 2 

1. Show the child the picture of monkeys and bananas. 
There are eight monkeys.  If each monkey eats two bananas for lunch, how many 
bananas will have been eaten? 

2. Show the child the picture of the segmented circle (page 4 of the Assessment Booklet).  
Put 12 counters beside the picture. 

 How many pieces are there in this circle?   
 Do you know what the dark coloured piece is called?  (Either a fourth or a quarter is 

acceptable). 
 If you had 12 counters to spread evenly on the circle, how many counters would you 

put on each piece of the circle?  Try first without using the counters. 
Allow time.  If the child is unable to solve the problem without manipulating the 
counters, allow them to do so. 

3. Show the child the picture of tennis balls (page 5 of the Assessment Booklet).   
In this box of tennis balls, there are six rows (run a finger down the vertical edge of the 
set).   
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Each row has five tennis balls (run a finger along the horizontal edge). 
Use a card to mask all but one vertical and one horizontal edge of the ‘box’ of balls. 
How many tennis balls are there altogether? 
If the child is unable to answer, uncover the rest of the sheet and ask the question 
again. 

 
Go to Task 3. 
 
Task 3 

1 Show the child the shapes with the shaded fractions, one at a time (page 6 of the 
Assessment Booklet). 
For each shape, ask: 
What fraction of the rectangle / circle / square / triangle shape is coloured in? 
If the child can’t name any of the fractions correctly, go on to Task 4. 

2. Leave the page with the shapes open.   
Show the child the fraction symbol cards one at a time, not in the same order as the 
shapes.  Show the child each symbol card separately and say: 

 Say this fraction for me.   
 For each symbol that the child has named correctly, say: 

Put the card on to the correct shape. 

Go to Task 4. 
 
Task 4 

1. Randomly show the child the dot pictures one at a time for one second (ie, not enough 
time to count the dots).  For each picture, say: 
How many dots do you see? 

2. Use the 5-dot strip and 10-dot strips.  Place the five dot strip in front of the child. 
 Here are five dots. 
 Place a 10-dot strip under the 5-dot strip. 
 Here are ten more dots.  How many dots are there now? 
 Place another 10-dot strip under the previous one, and repeat one strip at a time.  Each 

time you add a 10-dot strip, say: 
 How many dots are there now? 

3. Show the child the word problem about sticks (page 7 of the Assessment Booklet).  
Read it to them. 

 How many groups of 10 can you make with 70 sticks? 
If the child instantly answers ‘7’, go on to question 4.   
Otherwise stop here. 

4. Show the child the word problem about the price of a DVD Player (page 8 of the 
Assessment Booklet.  Read it to them. 

 A DVD Player costs £240.  How many £10 notes do you need to pay for it? 
  

 
 



51 

Primary 4 

The Primary 4 tasks were derived from the former New Zealand National Education 
Monitoring Project (NEMP), about which information is available at 
http://nemp.otago.ac.nz/_index.htm 
The nature of the tasks is apparent from the teacher’s guide for conducting them with the 
children, which follows. 

Equipment 

Please make sure before beginning that you have the following to hand for the pupil to use: 

 Cubes (at least 25, supplied by the school) 

 Counters (6, supplied by the school) 

 Pencil or pen for each pupil (supplied by the school) 

 The cards (which the researchers will bring with them) 

- 4+2 and 2+4 
- 4-2 and 2-4 
- 3x4 and 4x3 
- 8 
- 15x4 = 60; 16x4  =  
- Word problems (4), involving (a) Sam and Jane and Fiona; (b) Ali; (c) Tom; (d) Kim. 

 The stapled ‘recording notebook’ for each pupil (which the researchers will bring with 
them) 

 The set of ‘12 jacks’ (which the researchers will bring with them) 

 The pictures of pigs, oranges, frogs and cherries (which the researchers will bring with 
them) 

 The number track (with its tunnel) and ‘animal jumpers’ (which the researchers will 
bring with them) 

 

Teacher’s Script 

What the teacher says is in bold print.  Please try to stick to the script and instructions as 
closely as you can. 

Task 1: Maths Helper 

Let’s imagine that you have been chosen to be a maths helper in the classroom. 
I’ll ask the questions, and you can try to explain how the maths works.  You will need to 
say more than ‘yes’ or ‘no’ – to help others to understand. 
If you like you can use the cubes to help show what you mean.   

Consistently encourage the pupil to explain answers, rather than saying yes, no or maybe. 

1.  Show cards 4 + 2  and 2 + 4. 

Is 4 plus 2 the same as 2 plus 4?   
Show me how you know.  Prompt: Can you explain that a bit more to me? 

2.  Now show cards 4 - 2  and 2 - 4. 

What about 4 minus 2 and 2 minus 4?  Are they the same?   



52 

Show me how you know.  Prompt: Can you explain that a bit more to me? 

3.  Now show cards 3 x 4  and 4 x 3. 

Does 3 times 4 give the same answer as 4 times 3?   
Show me how you know.  Prompt: Can you explain that a bit more to me? 

4.  Now place the card with the 8 on it in front of the pupil (No cubes are used for these 

questions) 

(a) Is there a number you can add to 8, yet the 8 still stays the same?  If you know, tell 
me what it is.   

(b) Is there a number you can take away from 8, yet the 8 still stays the same?  If you 
know, tell me what it is. 

(c) Is there a number you can multiply (or times) 8 by, but it still stays the same?  If 
you know, tell me what it is. 

Now go on to Task 2. 

 
Task 2: Work It Out 

Hand this card to the pupil: 

 

 

 
 

This card tells you that 15 times 4 is 60. Use this fact to work out 16 times 4. 
Tell me what you think the answer is. 
Now tell me how you worked it out.  Prompt: Can you explain that a bit more to me? 

Now go on to Task 3. 

 
Task 3: Problems 

Give the pupil a recording notebook and pencil or pen. 

Follow the number problems as I read them to you.  If you like you can use the cubes or 
write in the recording notebook to help you work them out.  

1.  Hand them the first card and read it out to them.  Allow time. 
 

 

 

 
What is your answer to this problem?  Tell me how you worked it out. 

 

 

15 x 4   =  60 

16 x 4   = 

Sam and Jane each 
have £5 and Fiona has 
£8.  How much money 
have they got 
altogether? 
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2.  Hand and read the second card to the pupil.  Allow time. 

 

 

 

 

What is your answer to this problem?  Tell me how you worked it out. 

3.  Hand and read the third card to the pupil.  Allow time. 

 

 

 

 
What is your answer to this problem?  Tell me how you worked it out. 

4.  Hand and read the fourth card to the pupil.  Allow time. 

 

 

 

 

What is your answer to this problem?  Tell me how you worked it out. 

Now go on to Task 4. 

 

Task 4: 12 Jacks 

Place 12 jacks on the table. 

1. Here are 12 jacks.  You can have half of them.   
Show me, and tell me, how many jacks that is. 

Put the jacks all together again on the table. 

2. Here are the 12 jacks again.  This time you can have one third of them.  Show me, and 
tell me, how many jacks that is. 

Put the jacks all together again on the table. 

3. Here are the 12 jacks again.  This time you can have two thirds of them.  Show me, 
and tell me, how many jacks that is. 

Put the jacks to the side. 

4. Imagine there were 20 jacks, and you could have one quarter of them.  How many 
jacks would that be? 

Ali earns £6 a week 
cleaning cars after 
school. How much will 
he earn in 4 weeks? 

Tom has £25.  He 
spends £6 at the 
cinema.  How much 
does he have left? 

Kim gave her brother 6 
of her stickers.  She 
now has 12.  How 
many stickers did she 
have to start with? 
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5. Now imagine there were 20 jacks, and you could have three quarters of them.  How 
many jacks would that be? 

 
Now go on to Task 5. 
 

Task 5: Quick Way 

I’m going to show you some pictures of different objects.  Try to think of a quick way to 
work out how many objects there are without counting each one. 

1. Hand the pupil the picture of pigs.  Allow time. 

How many pigs are there?   
How did you work out your answer? 

2. Hand the pupil the picture of oranges.   

Use a quick way of working out the number of oranges (allow time). 
How many oranges are there? 
How did you work out your answer? 

3. Hand the pupil the picture of frogs. 

Use a quick way of working out the number of frogs (allow time). 
How many frogs are there? 
How did you work out your answer? 

4. Hand the pupil the picture of cherries. 

Use a quick way of working out the number of cherries (allow time). 
How many cherries are there? 
How did you work out your answer? 

Now go on to Task 6. 

 

Task 6: Jumpers 

Put the number track, counters and animal jumpers on the table, without the tunnel. 

This is a number track.  It is like a number line that starts at zero, and it could go on for 
ever. 

Start with the frog. 

This frog is a 3-jumper.  Starting at zero it can jump three numbers at a time.  It can make 
one jump and land on this number (place frog on 3);  
or two jumps and land on this number (place a counter on 3 and place the frog on 6); 
or three jumps and land on this number (place another counter on 6 and the frog on 9).    

1. What is the next number the jumping frog would land on?  Put a counter on the 9 
then put the frog where you think it would land. 
If the pupil does not put the frog on 12, help them with a correction, explaining why it 
would be 12. 

Now place the tunnel to cover numbers 14 to 24. 
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Now I’ve put a tunnel over part of the number track. 

2. What is the next number the frog would land on, in the tunnel? 

3. What is the first number it would land on when it came out of the tunnel? 

4. Altogether, how many jumps from zero would the frog have made before it landed 
there?  

Clear the number line to start again.  Keep the tunnel in place to cover 14-24.  Put the rabbit 
and the kangaroo on the table. 

Now let’s look at the other jumpers.  This rabbit is a 5-jumper, and the kangaroo is a 6-
jumper. 

Jump the rabbit from zero to five, place a counter on 5, then jump the rabbit to 10 and leave 
it there. 
Jump the kangaroo from zero to six, place a counter on 6, then jump the kangaroo to 12 and 
leave it there. 

If they both keep jumping, there are some special numbers that both the rabbit and the 
kangaroo will land on together. 

5. What is the FIRST number that they will land on together? 

6.   How many jumps will the rabbit have made to reach (say the number just given by the 
pupil), starting from zero? 

7. How many jumps will the kangaroo have made to reach (say the number just given by 
the child), starting from zero? 

If they both keep jumping, there is another number that both the rabbit and the kangaroo 
will land on that is the same number. 

8. What number do you think it will be?  How did you work that out? 

------------------------ 

 (Only for children who have successfully completed all of questions 1-9) 

Put all three animal jumpers on 30, with the tunnel still covering 14-24.   

If each animal started at 30 and made 3 jumps backwards, only one animal would get right 
through the tunnel.   

10. Work out which animal that would be and tell me. 

11. What number would that animal land on? 

 
 


