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Abstract 

 

This study is an evaluation of an approach to the teaching of Number Work developed in 

some North Ayrshire Council schools. The approach appeared to engage pupils in the 

learning of number by utilising a novel approach to teaching. The approach called ‘Chatty 

Numbers’, a title chosen by the children, involved dialogue with the teacher, pupil 

discussion and a supportive positive ethos. The approach embeds Metacognition and Visible 

Learning in its pedagogy and links to the Scottish National Improvement Framework. The 

study involved both quantitative and qualitative methods checking for gains in attainment, 

persistence, sustainability, confidence of both pupils and teachers, and a brief exploration of 

why the approach appears to be so successful. Results indicated gains in attainments for 

children attending 2 primary schools (SIMD 1 and SIMD 2), which were sustained into first 

year secondary school and a possible closing of the attainment gap. Further study is 

recommended to research the exact nature of the success of the approach and its 

transferability across the profession and other subject areas.    
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Introduction 

The Scottish Government has identified Literacy, Numeracy and Health and Well Being as 

the 3 main priorities for the education of children in Scotland (National Improvement 

Framework, Scottish Government). The drivers for this improvement to occur include, 

among others: 

 School leadership 

 Teacher professionalism 

 Assessment of children’s progress 

 Parental involvement 

This research study evaluates an approach to learning number work for children in one of 

the most socially deprived areas of Scotland (North Ayrshire Council, Inclusion Strategy, 

Cabinet Paper, Section 2.2), which addresses each of the above drivers. 

 

 The biennial reports on the attainments of Scottish children in Literacy and Numeracy are 

reported in the SSLN reports. Although gains are being made by Scottish children in both 

Literacy and Numeracy (Sosu, E., & Ellis, S., 2014), there is a continuing problem with the 

attainment gap between the children from more affluent areas and those from poorer 

socio-economic areas. This is particularly so in the widening attainment gap in Numeracy. 

(Sosu, E., & Ellis, S., 2014) Despite several initiatives to address this attainment gap, nothing 

has, so far, proved effective. The focus of this report addresses a possible shift in the 

pedagogy of teaching number to children which was developed in 2 North Ayrshire Council 

schools called Chatty Numbers. The Head teachers in both of these schools (W and X) had a 

direct hand in supporting the implementation of the approach across the whole of their 

teaching staff groups and providing the support to train their staff in the approach. The 

Psychological Service in North Ayrshire Council (NAC) undertook an evaluation of this 

approach to try and demonstrate its efficacy and identify the factors which contributed to 

its apparent success.  

 

Background 

The term ‘Chatty Numbers’ was chosen by the children in 2 of the pilot schools in this study 

in NAC. The name refers to the approach to ‘Number Talks’ utilised in this council and 

developed by one of the teachers in the council. Number Talks is an approach to children’s 

learning of number which emphasises discussion of strategies which children may utilise in 

solving a number problem. This approach was developed in the USA by Sherry D. Parrish 

(Parrish, S.D., 2011) following on from the studies by TERC (Russell, S.J., 2000) indicating the 

need for children to improve on their Efficiency, Accuracy and Flexibility in mathematics 
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learning. The NAC development of Number Talks, Chatty Numbers, also drew on some of 

the work entitled Maths Recovery, a commercial programme designed to help remediate 

difficulties children have with number and counting (http://www.mathsrecovery.org.uk/). 

The NAC teacher also drew on her own interests in number teaching and those of colleagues 

sharing information through the National Number Hubs set up by Education Scotland to 

help promote sharing of good practice in the teaching of number (National Numeracy and 

Mathematics Hub, Education Scotland).  

 

The authors of this report came across the work of this particular teacher and that of her 

colleagues in her school (School W – SIMD 1), ably supported by the Head Teacher, to use 

her Number Talks approach across the whole school. All of the members of staff had been 

‘trained’ by this particular teacher at twilight sessions during the autumn and winter terms 

in the use of Number Talks, and they had been using this approach with their own classes 

from January 2014 through to November 2014 when the observation by the authors took 

place. A similar approach was also being developed in another school in NAC (School X – 

SIMD 3), which is referred to later in this study. 

 

Early descriptive observations 

What led to the current research of the approach was observing Chatty Numbers in 

operation in classes P1, P3, P5 and P6/7 in school W [The P1 children were mainly focussed 

on exploring the language and cardinal aspects of number]. Immediately apparent were the 

following: 

 High level of engagement of all of the children in the  approach; 

 Extended period of time which the pupils maintained attention on task;  

 Relaxed nature of all of the ‘teaching’ sessions – both teachers and pupils;  

 Confidence with which the pupils shared and discussed their strategies; 

 Considerable creativity on the part of the pupils in developing their described 

strategies 

What appeared to contribute to such enjoyable participation on the part of the pupils were 

the following: 

 Mistakes, errors, miscues, confusions were all accepted and discussed in a 

supportive and respectful manner by both teacher and pupils; 

 Acceptance of a range of possible strategies to reach solutions 

 Ability to change your own view on what constituted an effective and/or efficient 

strategy 

 The fun that the pupils appeared to be having while learning about number 
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 Given the apparent success of the approach, it was decided to try and gather some 

evidence of its efficacy regarding pupils’ learning of number. The resonance of the 

observations with some fundamental psychological aspects of children’s learning prompted 

the authors to propose a research study to establish: 

1. Did the methodology of ‘Chatty Numbers’ (NAC Number Talks) raise the attainments 

of the children being exposed to it?  

2. If this was established, what were the factors which influenced the children’s 

learning of number in such a positive manner?  

 

Chatty Numbers – the Approach 

Mental strategies with which to analyse number problems are taught/demonstrated to the 

pupils. It is thereafter the pupils’ choice as to how to analyse and solve the various number 

problems with which they are presented. The pupils discuss these strategies with their 

fellow pupils led by the teacher, although a pupil may also lead a small group. Pupils are free 

to put together their own strategies as to how to solve the given problem and are 

encouraged to think of how many different strategies they think could solve it. Pupils then 

share their strategies and solutions with the teacher and the other children in their 

class/group. With the teacher acting as mentor and prompt, the children discuss the 

accuracy of any given strategy (or set of strategies) and can extend, disagree with, or offer 

an alternative strategy. The focus of the group is thereafter the selection the most efficient 

strategy and discussion as to why it is the most efficient. This is all achieved in a positive, 

supportive manner, for example, mistakes are ‘cherished’ as opportunities to learn, not 

judged. 

 

Research Design 

An initial classic objective design was planned involving 2 primary schools who were 

interested in using the approach to act as Pilot Schools (School Y – SIMD 1 and School Z – 

SIMD 2), but not using ‘Chatty Numbers’ as yet, with one other primary school not wishing 

to use this approach acting as a Control School. Unfortunately the Control School withdrew 

from the research at an early stage of the initial testing. In part, and as a consequence of 

this withdrawal, a number of measures were instigated to provide indicators of the efficacy 

of the approach using Chatty Numbers:  

a) For the 2 pilot schools, before and after measures, one year apart of the 

following: 

 A basic number test was devised which incorporated a ‘gentle’ start to 

the different sections of the test to maintain pupil motivation, yet have a 
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high enough ceiling to allow re-testing of the same children on the same 

test after experiencing a full school session of Chatty Numbers  

 A problem solving test called Number Puzzles which was also used for re-

testing after the pupils had received the Chatty Numbers input for a 

whole school session. This test was devised to check how well the pupils 

could apply their number knowledge 

 A confidence questionnaire regarding Maths 

 A general confidence questionnaire regarding their self-perception of 

themselves as a learner (MALS). 

 Teacher questionnaire regarding their confidence in teaching 

maths/number 

 

b) Thematic Analysis of film clips of the pupils engaged in Chatty Numbers in School 

W. 

c) Semi-structured interviews of the teachers who were using the Chatty Numbers 

approach for the first time in the two Pilot Schools. 

d)   A questionnaire to the parents of the children in school Z asking about their 

interactions with their children after their children had been exposed to Chatty 

Numbers. 

 

Given that the original design had been compromised by the withdrawal of the Control 

primary school, a further indicator of pupil attainment after exposure to Chatty Numbers 

was undertaken. An attempt at some follow through analysis of pupils who had experienced 

Chatty Numbers while at primary school was made after they had transitioned to secondary 

school. The 2 originating primary schools (School W and School X) who had adopted the 

approach had worked with their P7 classes on Chatty Numbers during session 2014 – 2015. 

These 2 primaries drew catchment from very different socio-economic groupings (School W 

– SIMD 1 and School X – SIMD 3) and their pupils moved on to 2 different secondary schools. 

 

 Both secondary schools tested the children on their own in-house basic number test for the 

purpose of allocating the children to maths sets in their first year. These tests usually took 

place in early October of the pupils’ S1 to allow the children to settle into secondary school 

before these decisions were taken. The Psychological Service requested access to the whole 

year group’s scores for both of the secondary schools. One secondary also supplied the 

setting test results for the previous session’s S1 (2014/2015) and the other secondary 

supplied the results for their ‘in-house’ maths tests taken in December of S1 by both 

2014/2015 and 2015/2016 cohorts. 
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Methodology 

As indicated above, the approach to researching Chatty Numbers is two pronged. One 

question was to try to affirm whether it helped pupils understand number work better than 

standard didactic and worksheet/workbook supported approaches. The other aspect was an 

interest in what factors were involved in the approach which might make it successful. The 

research was therefore a Mixed Model design (Miller and Todd, 2002).  

From the early observations, clues were evident as to what might be worth exploring from a 

qualitative point of view, in particular, Confidence and Persistence. These were therefore 

factored into some of the measures chosen. 

 

A. Quantitative measures 

Both the number test and the number puzzle test were devised specifically for the study 

(Appendices C). This allowed for a within child before and after measure and were not 

related to any norm-referenced measure. The before and after scores were obtained in the 

2 pilot schools in May/June 2015 and May/June 2016. 

The follow through data obtained from the two secondary schools related to their testing in 

October 2014 and 2015 for one school and October 2015 and December 2015 for the other. 

Using the data from both secondary schools, and the knowledge of the associated primary 

schools for the whole of the S1 year groups, a check was made to discover whether the 

pupils who had experienced Chatty Numbers scored differently from the rest of their S1 

peers in October 2015. In the first secondary, the data also allowed an analysis of the 

difference between the scores of the group of children from the related primary school who 

had received one full school session of Chatty Numbers 2014 to 2015 compared to the 

group of children from the same primary school who had been exposed to standard 

teaching approaches 2013 to 2014. In the other secondary school, a measure of the 

difference between the Chatty Numbers cohort and the rest of the S1 peers was obtained at 

the October point and also whether any difference was sustained after receiving the 

Autumn and Winter Terms of standard secondary school teaching, completed in December 

2015. 
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B. Qualitative measures 

 

(i) Within the Number Test devised for the study was a self-rating measure of 

confidence, on a scale of 1-10, for each of the test items for the first section. 

In the second section the children were invited to estimate how many of the 

sums in each question, out of 5, that they had answered correctly. 

(ii) The children were asked to complete the Myself As a Learner Scale, MALS, 

(Burden, 2000) before their introduction to Chatty Numbers and after one 

school session of Chatty Numbers for comparison. 

(iii) The children also completed a similar before and after scale entitled My 

Thoughts on Number (an adapted version of the MALS) which included some 

additional questions to elicit their views on number work (Appendix C). The 

responses to 2 of the additional questions were analysed for themes. 

(iv) Teaching staff in the 2 pilot schools completed before and after 

questionnaires regarding their views and confidence in teaching number 

work. 

(v) Parents attending a STEM meeting in one of the pilot schools were canvassed 

for their views on their interaction with their child on number work after 

their children had been exposed to Chatty Numbers for 3 school terms.  

(vi) Video of P2 and P6/7 classes in one of the originating schools (School W) for 

Chatty Numbers. These pupils had been exposed to Chatty Numbers for at 

least 2 school sessions. Transcripts of the recordings were analysed for 

content and themes. 

(vii) Brief discussions with the 2 class teachers in each of the 2 Pilot Schools (Y and 

Z) were carried out after they had been using the Chatty Numbers approach 

from August 2015 to December 2015 (transcripts, Appendix A). 
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Results 

A. Quantitative 

 

As indicated above the original design included a primary school not using Chatty Numbers 

as a Control school. After the withdrawal of the school, rather than being able to show 

conclusive gains for the children in the 2 pilot schools, what we are able to demonstrate are 

Indicators of gains. These are shown in the tables below: 

 

Number Tests Analysis split by Pilot Schools (Schools Y and Z) 

Table 1 shows a comparison of the gains made in each of the Pilot Schools from June 2015 

to June 2016. 

Table 1 – Number Test Time 2 – Time 1 Scores between School Y and School Z 

Time 2 – Time 1 Scores 

 Avg Test Sc St Dev    

School Y 26.6 21.6 T score P value  Effect Size 

School Z 22.7 17.8 t(64) = 0.785  p=0.435; 
p>0.05 (ns) 

N/A 

 

There was no significant difference indicated between these gains as illustrated by the 

independent ‘t’ test, Time 1 to Time 2 (School Y – 26.6 and School Z – 22.7). This result 

suggests similar levels of improvement for both of the pilot schools from Time 1 to Time 2.  

This supports the decision to consider the schools collectively when analysing the 

effectiveness of the Chatty Numbers intervention and offers evidence that the intervention 

is accessible across both school contexts. 

Table 2 shows a comparison of the initial Number Test scores for each of the Pilot Schools ( 

Y & Z). 

Table 2 – Number Test Time 1 Scores (baseline scores) between School Y and School Z 

Time 1 Scores 

 Avg Test Sc St Dev    

School Y 95.7 20.5 T score P value Effect Size 

School Z 106.4 25.4 t(64) = -1.758  p=0.083; 
p>0.05 (ns) 

N/A 
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Time 1 Number Test Scores act as a measure of baseline ability. The results above show that 

there is no significant difference between the two pilot schools (School Y - 95.7 and School Z 

– 106.4) in terms of baseline ability (although the p-value is close to significance). This 

further supports the decision to consider the schools collectively when analysing the 

effectiveness of the Chatty Numbers intervention. 

 

Number Tests Analysis Collapsed Across the 2 Pilot Schools (Schools Y and Z) 

Table 3 below shows a comparison of the combined schools’ Number Test scores at Time 1 

(pre Chatty Numbers intervention, June 2015) and at Time 2 (post Chatty Numbers 

intervention, June 2016). 

Table 3 – Number Test Scores at Time 1 and Time 2 

Number Test Scores 

 Avg Test Sc St Dev    

Time 1 102.5 24.1 T score P value (Paired 
t-test 
significance) 

Effect Size 
(Cohen’s d) 

Time 2 126.6 27 t(65) = - 10.209 p<0.01 (s) 0.94 

 

The results show that the combined average Number Test score for the pilot schools Y and Z 

at Time 2 (126.6/198) is higher than the average Number Test score at Time 1 (102.5 /198) 

indicating that there has been a statistically significant gain in attainment in Number from 

Time 1 (pre Chatty Number intervention) to Time 2 (post Chatty Number intervention). The 

effect size is large, d=0.94. 

Table 4 shows the comparison of the self-reported confidence measure in the Number Test 

at Time 1 and Time 2 for the combined schools (Schools Y and Z). 

Table 4 – Number Test Confidence Scores at Time 1 and Time 2 

  
Number Test Confidence Scores 

 Avg Conf Sc St Dev    

Time 1 20.9 16.6 T score  P value  Effect Size 

Time 2 21.8 21.9 t(65) = -0.294 p=0.770; 
p>0.05 (ns) 

N/A 

 

The results show that there is no significance difference between the confidence scores, 

measured by this Number Test at Time 1 (20.9) and Time 2 (21.8) across both pilot schools.  
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This indicates that there was no measured significant shift in perceived pupil confidence in 

their ability to complete this number test between Time 1 and Time 2. 

Table 5 shows a comparison of the Persistence scores (number of question attempts made 

on the Number Test)  at Time 1 and Time 2 across the two pilot schools (Schools Y and Z).  

Table 5 – Number Test Persistence Scores at Time 1 and Time 2 

Persistence Scores 

 Avg 
Persistence Sc 

St Dev    

Time 1 43.3 10.9 T score P value (t 
score) 

Effect Size 
(Cohen’s d) 

Time 2 50 9.3 t(65) = -6.264 p<0.01 (s) 
 

0.67 

 

The results of the t-test show that there was in fact a statistically significant difference in 

this persistence measure on the Number Test pre-Chatty Numbers intervention (43.3) and 

post-Chatty Numbers intervention (50). The effect size is moderate, d=0.67.  This indicates 

that there was a significant positive shift in the persistence of pupils in completing the 

Number Test before and after Chatty Numbers intervention. 

Number Tests Analysis across the 2 Pilot Schools (Schools Y and Z) split by gender 

Table 6 shows a comparison of the combined schools’ scores at Time 1 and Time 2 split by 

gender. 

Table 6 – Number Test Time 2 – Time 1 Scores between Male and Female Participants 

Time 2 – Time 1 Scores 

 Avg Test Sc St Dev    

Female 24.2 19.7 T score  P value Effect Size 

Male 24 19.1 t(64) = 0.045 p=0.965; 
p>0.05 (ns) 

N/A 

 

There was no significant difference indicated between Number Test scores at Time 1 and 

Time 2 (Time 2 – Time 1) for female (24.2) and male (24) participants suggesting similar 

levels of improvement in attainment in the Number Test for both males and females from 

Time 1 to Time 2 across both of the pilot schools (Schools Y and Z). 
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Table 7 shows the comparison of the combined schools’ scores at Time 1 split by gender. 

Table 7 – Number Test Time 1 Scores between Male and Female Participants 

Time 1 Scores 

 Avg Test Sc St Dev    

Female 108.7 22.3 T score P value Effect Size 

Male 97.7 24.6 t(64)=1.872 p=0.066; 
p>0.05 (ns) 

N/A 

 

Time 1 Number Test Scores act as a measure of baseline ability. The results above show that 

there is no significant difference between male and female participants (Female- 108.7 and 

Male – 97.7) in terms of baseline ability in this Number Test (although the p-value is close to 

significance).  

 

Number Puzzles Analysis split by Pilot Schools (Schools Y and Z) 

Table 8 shows a comparison of the gains made in each of the Pilot Schools from June 2015 

to June 2016. 

Table 8 – Number Puzzles Time 2 – Time 1 Scores between School Y and School Z 

Number Puzzles Time 2 – Time 1 Scores 

 Avg Test Sc St Dev    

School Y 3.4 2.8 T Score P value Effect Size 

School Z 3.7 2.2 t(54)=-0.395 p=0.694; 
p>0.05 (ns) 

N/A 

 

There was no statistically significant difference indicated between these gains as illustrated 

by the independent ‘t’ test, Time 1 to Time 2 (School Y – 3.4 and School Z – 3.7) . This result 

suggests similar levels of improvement for both of the pilot schools from Time 1 to Time 2.  

This supports the decision to consider the schools collectively when analysing the 

effectiveness of the Chatty Numbers intervention and offers evidence that the intervention 

is accessible across both school contexts. 
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Table 9 shows a comparison of the Time 1 Number Puzzle scores for each of the Pilot 

Schools ( Y and Z). 

Table 9 – Number Puzzles Time 1 Scores between School Y and School Z 

Number Puzzles Time 1 Scores 

 Avg Test Sc St Dev    

School Y 3.8 3 T Score P value Effect Size 

School Z 5 2.8 t(54)=-1.462 p=0.149; 
p>0.05 (ns) 

N/A 

 

Time 1 Number Puzzle Scores act as a measure of baseline ability. The results above show 

that there is no significant difference between the two pilot schools (School Y – 3.8 and 

School Z – 5) in terms of baseline ability. This further supports the decision to consider the 

schools collectively when analysing the effectiveness of the Chatty Numbers intervention. 

 

Number Puzzles Analysis Collapsed Across the 2 Pilot Schools (Schools Y and Z) 

Table 10 below shows a comparison of the combined schools’ Number Puzzles test scores at 

Time 1 (pre-Chatty Numbers intervention, June 2015) and at Time 2 (post-Chatty Numbers 

intervention, June 2016). 

 

Table 10 – Number Puzzles Test Scores at Time 1 and Time 2  

Number Puzzles Test Scores 

 Avg Test Sc St Dev    

Time 1 4.6 2.9 T Score P value Effect Size 
(Cohen’s d) 

Time 2 8.2 3.5 t(55)= -11.449 P< 0.01 (s) 1.12 

 

The results show that the average Number Puzzles score for pilot schools Y and Z at Time 2 

(8.2/18) is higher than the average Number Puzzles score at Time 1 (4.6/18) indicating that 

there has been a statistically significant gain in attainment in the application of Number 

from Time 1 (pre-Chatty Number intervention) to Time 2 (post-Chatty Number intervention) 

for pilot schools y and z.  The effect size is large, d=1.12. 
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Table 11 shows a comparison of the Persistence scores (number of question attempts made 

on the Number Puzzles) at Time 1 and Time 2 across the combined pilot schools (Schools Y 

and Z). 

Table 11 – Number Puzzles Persistence Scores at Time 1 and Time 2 

Number Puzzles Persistence Scores 

 Avg 
Persistence 
Sc 

St Dev    

Time 1 14.5 4.3 T Score P value Effect Size 

Time 2 16.7 3 t(55) = -4.147 P<0.01 (s) 0.59 

 

The results of the t-test show that there was in fact a difference in persistence score on this 

measure by the Number Puzzles Test pre-Chatty Numbers intervention (14.5) and post-

Chatty Numbers intervention (16.7). The effect size is moderate, d=0.59.  This indicates that 

there was a statistically significant difference in the persistence of pupils in completing the 

Number Puzzles test before and after Chatty Numbers intervention. 

 

Number Puzzles Analysis across the 2 Pilot Schools (Schools Y and Z) split by gender 

Table 12 shows a comparison of the combined schools’ Number Puzzles test scores at Time 

1 and Time 2 split by gender. 

Table 12 – Number Puzzles Time 2 – Time 1 Scores between Male and Female Participants 

Number Puzzles Time 2 – Time 1 Scores 

 Avg Test Sc St Dev    

Female 3.3 2.3 T Score  P value Effect Size 

Male 3.8 2.4 t(54) = -0.721 p=0.474; 
p>0.05 (ns) 

N/A 

 

There was no statistically significant difference indicated between Number Puzzles test 

scores at Time 1 and Time 2 (Time 2 – Time 1) for female (3.3) and male (3.8) participants 

suggesting similar levels of improvement in attainment with the Number Puzzles for both 

males and females from Time 1 to Time 2 across both of the pilot schools (Schools Y and Z) 
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Table 13 shows the comparison of the combined schools’ Number Puzzles test scores at 

Time 1 split by gender. 

Table 13 – Number Puzzles Time 1 Scores between Male and Female Participants 

Number Puzzles Time 1 Scores 

 Avg Test Sc St Dev    

Female 5.8 3.1 T Score P value Effect Size 

Male 3.9 2.6 t(54)=2.286 p=0.026; 
p<0.05 (s) 

0.67 

 

Time 1 Number Puzzles Test Scores act as a measure of baseline ability. The results above 

show that there is a statistically significant difference between genders in Time 1 scores. 

Females’ average Time 1 score (5.8) was significantly higher than the males’ average Time 1 

score (3.9) in the Number Puzzles test and the effect size was moderate, d=0.67.  This 

suggests that the baseline ability in the Number Puzzles test was significantly higher for 

females than for males at Time 1 (pre Chatty Numbers intervention). However there is no 

significant difference between males and females in terms of the shift in scores from Time 1 

to Time 2 (see Table ? above). This suggests similar level of improvements for both genders 

at Time 2 (post Chatty Numbers intervention) despite the higher baseline for females. This 

supports the idea that the Chatty Numbers programme is accessible/effective for both male 

and female pupils in raising their attainment in numeracy. 

 

Considering SIMD 

Table 14 shows the shift in Number Test and Number Puzzle Scores from Time 1 to Time 2 

between School Y and School Z. 

Table 14 - Average Number Test and Number Puzzle Scores between the 2 Pilot Schools 

(School Y and School Z) at Time 1 and Time 2 

Average Number Test and Number Puzzle Scores 

 School Y School Z 

Time 1 Time 2 Time 1  Time 2 

Number Test 97.4 120.3 106 127.2 

Number Puzzles 4.2 7.8 4.9 8.8 

 

These scores are illustrated in the following graphs. 

Graph 1 shows the shift in Number Test scores from Time 1 to Time 2 for each of the pilot 

schools (School Y and School Z). 
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Graph 1 – Comparison of Number Test Scores Time 1 to Time 2 across School Y (SIMD 2) 

and School Z (SIMD 1) 

 

 

Graph 2 shows the shift in Number Puzzle scores from Time 1 to Time 2 for each of the pilot 

schools (School Y and School Z). 

Graph 2 – Comparison of Number Puzzle Scores Time 1 to Time 2 across School Y (SIMD 2) 

and School Z (SIMD 1) 
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Graph 1 does indicate a slight convergence of the gradients, with School Z (SIMD 1) closing 

slightly on School Y (SIMD 2) for the Number Test Scores. Graph 2 of the Number Puzzle test 

scores shows a slight divergence. The possible implications of this are explored further in 

the Discussion section below. 

From a Primary to Secondary context 

Analysis of each of the secondary schools’ setting tests indicates the following:  

Both Chatty Numbers groups from the 2015/2016 cohorts could be identified from the 

overall year group scores achieved by all of the associated primary schools at the October 

2015 setting tests. The Chatty Numbers groups’ scores were higher than the rest of the S1 

year group. The differences were statistically significant, with large Effect Size outcomes. 

These are shown in Table 15. 

Table 15 Secondary School 1 – 2015/16 Session Intake 

S1 Year Cohort 
secondary school 1 

Average Score Mann Whitney ‘U’ Stochastic 
Superiority 

2015/16 Primary 
School W 

     51.5 
 

   -   - 

2015/16 Remaining 
Primary Schools  

     37.4    P=0.05 *  2.9 

 

Comparison of one of the Chatty Numbers school’s scores for the previous year’s SI intake 

setting scores (2014/2015), where there had been only a couple of weeks experience of 

Chatty Numbers in P7 prior to transfer, indicated no significant difference, with scores 

generally lower than the rest of the S1 cohort and a small Effect Size. These are shown in 

Table 16. 

Table 16 Secondary School 1 – 2014/15 Session Intake 

S1 Cohort 
secondary school 1 

Average Score Mann Whitney ‘U’ Stochastic 
Superiority 

2014/15 Primary 
School W 

34    -  

2014/2015 
Remaining Primary 
Schools 

38.4    P=0.57 ns   - 

 

This result was replicated in the other secondary school comparing the school’s general 

Maths test for intake 2014/2015 with that of 2015/2016. The Chatty Numbers school cohort 

could be identified in 2015/2016 (the group which had had Chatty Numbers for one whole 

school session), but not in 2014/2015 when Chatty Numbers had not been started in the 

primary school. These are shown in Tables 17 and 18 respectively. 
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Table 17 Secondary School 2 – 2015/16 Session Intake 

S1 Cohort 
secondary school 2 

Average Score  t-test Cohen’s ‘d’ 

2015/16 Primary 
School X 

48.7   -   - 

2015/16 Remaining 
Primary Schools 

37.5   P<0.01   0.75 

 

Table 18 Secondary School 2 – 2014/15 Session Intake 

S1 Cohort 
secondary school 2 

Average Score t-test  Cohen’s ‘d’ 

2014/15 Primary 
School X 

  30.7   -   - 

2014/15 Remaining 
Primary Schools 

   30.5   P=0.9 ns   - 

 

The Chatty Numbers Primary school cohort for 2014/2015 (non-Chatty Numbers group)  

intake was compared with the same Primary school’s  cohort for 2015/2016 (who had 

received the Chatty Numbers whole session experience) The 2015/2016 group’s scores on 

the same General Maths test, referred to above, were significantly higher statistically with a 

large Effect Size measure. These are shown in Table 19. 

  

Table 19 Secondary School 2 – Comparison of 2014/15 with 2015/16 Session Intakes 

S1 Cohort 
secondary school 2 

  Average Score  t-test Cohen’s ‘d’ 

2014/15 Primary 
School 2 

  30.7   -   - 

2015/16 Primary 
School 2 

   37.4    P<0.01    0.85 
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The size of the samples for Primary School 1 were small and therefore Non-Parametric 

statistics were selected to check the comparisons. The Stochastic Superiority score is a 

measure of the Effect Size for non-parametric statistics. Table 20 shows the comparison 

between Cohen’s ‘d’ (parametric statistic’s measure) and Stochastic Superiority as measures 

of Effect Size. 

Table 20 Comparison of Parametric and Non-Parametric Effect Sizes 

 Small Medium Large 

Cohen’s ‘d’ 0.20 0.50 0.80 

Stochastic 
Superiority 

0.56 0.64 0.71 

  

B. Qualitative  

(i) 

The children’s self-ratings for confidence were analysed for each question or question group 

in the Number Test. This analysis subtracted the pupil’s estimated confidence score from his 

score on each question (10 for a correct answer) and their estimate of how many sums were 

correct in each section had the actual number correct subtracted from this estimate. Both 

these analyses gave a deviation score from zero, positive indicating over-confidence and a 

negative score under-confidence. A score of zero indicating neither over nor under 

confidence. These scores were then summed for each pupil and totalled for all pupils in 

schools Y and Z. The table below indicated that the there was no significant change in the 

pupils’ confidence from testing in 2015 to testing in 2016 using this measure. 

Table 21 reports the results of a paired samples t-test of significance which tests for 

significance between the Number Test confidence scores at Time 1 across the two pilot 

schools (schools y and z) and the Number Test confidence scores at Time 2. 

 

Table 21 – Number Test Confidence Scores and Time 1 and Time 2 

Number Test Confidence Scores 

 Avg Conf Sc St Dev    

Time 1 20.9 16.6 T Score P value Effect Size 

Time 2 21.8 21.9 t(65) = -
0.294 

p=0.770; 
p>0.05 (ns) 

N/A 
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(ii) 

The children’s scores on the MALS were totalled across both schools Y and Z and scores 

compared before and after Chatty Numbers. There was no significant difference detected 

on this measure from 2015 to 2016. 

Table 22 - Myself As a Learner Scale (MALS) 

MALS Scores 

 Avg Sc St Dev    

Time 1 75.3 10.1 T score P value Effect Size 

Time 2 76.2 11.3 t(67)=-0.606 p=0.546; 
p>0.05 (ns) 

N/A 

 

(iii) 

The children’s scores on the MTON were totalled across both schools Y and Z and their 

scores compared before and after Chatty Numbers. There was no significant difference 

detected on this measure from 2015 to 2016 

Table 23 - My Thoughts on Number (MTON) 

MTON Scores 

 Avg Sc St Dev    

Time 1 73.5 11.1 T score P value Effect Size 

Time 2 72.5 12 t(64) = 0.835 p=0.407; 
p>0.05 (ns) 

N/A 

 

This questionnaire included some general questions for the children about their views on 

learning number work and their knowledge of the social use of number. The majority of the 

children were aware, for example, that learning number was useful for later life and in 

jobs/careers. Two of the questions asked for the pupils’ specific views on Number Lessons: 

1. Write about some maths in school that you found interesting or exciting. 

2. If you could design the perfect maths lesson, what would it be like? 

The responses were listed and a content analysis carried out marking Topic only based 

responses and Methodology referenced responses. These were then totalled for 2015 prior 

to Chatty Numbers and for 2016 after one school session of Chatty Numbers for each of 

school Y and school Z. These are shown in Table 24. 
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Table 24 – Comparison of number of responses Topic and Methodology School Y and 

School z 2015 and 2016 

School Y Topic - Number of Responses Methodology - Number of 
Responses 

Q1: 2015 26 7 

Q1: 2016 12 16 

Q2: 2015 10 11 

Q2: 2016 7 19 

School Z Topic – Number of Responses Methodology – Number of 
Responses 

Q1: 2015 35 6 

Q1: 2016 8 34 

Q2: 2015 18 21 

Q2: 2016 9 32 

 

 

(iv) 

   

The teachers in both schools Y and Z completed short questionnaires, rating their own 

practice in teaching number at 2015 on the HGIOS scale 1-6, before using a Chatty Numbers 

approach, and again at 2016 after a school session of Chatty Numbers as shown in Tables 25 

and 26. 

 

Table 25 Pilot Schools Y and Z Teachers’ Pre-Questionnaire 2015. 

HGIOS Scaling is the scoring method used in the following questionnaire: 

6 Excellent outstanding or sector leading 

5 very good major strengths 

4 Good important strengths with areas for improvement 

3 Adequate strengths just outweigh weaknesses 

2 Weak important weaknesses 

1 Unsatisfactory major weaknesses 
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 Score 

Item 1 2 3 4 5 6 

1. I provide opportunities for children to 
individually sustain number discussions 

  3 1   

2. I feel confident in delivering mental agility 
questions 

   4   

3. I am skilled in the questions I use to elicit 
good number discussions 

  3 1   

4. Children in my class are engaged during my 
mental agility lessons 

   3 1  

5. Children in my class sustain attention and are 
persistent when faced with difficult number 
problems 

 1 1 2   
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Table 26 - Pilot Schools Y and Z Teacher’s Post-Questionnaire 2016  

6 Excellent outstanding or sector leading 

5 very good major strengths 

4 Good important strengths with areas for improvement 

3 Adequate strengths just outweigh weaknesses 

2 Weak important weaknesses 

1 Unsatisfactory major weaknesses 

 

 Score 

Item 1 2 3 4 5 6 

1. I provide opportunities for children to 
individually sustain number discussions 

0 0 0 1 2 1 

2. I feel confident in delivering mental agility 
questions 

0 0 0 0 3 1 

3. I am skilled in the questions I use to elicit 
good number discussions 

0 0 0 1 3 0 

4. Children in my class are engaged during my 
mental agility lessons 

0 0 0 0 3 1 

5. Children in my class sustain attention and are 
persistent when faced with difficult number 
problems 

0 0 0 1 2 1 
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(v) 

The parents comments to the prompts are shown in the table below: 

Table 27 - School Y Parents Questionnaire – April 2016 

7 respondents 

Q1. Over the last year have you noticed any difference in your child’s approach to Numbers/Maths? 

Yes No 

7 0 

 

Comments 

More confidence in working out maths. My child has enjoyed the challenge of using 
different ways to work out a sum.  It makes him 
use his thought process to discover correct 
answer. It’s more fun! 

More confident when doing framework. Understanding of numbers better way of doing 
maths. 

She’s a lot more confident in how math is now 
approached. 

The way my granddaughter figures out her 
maths is so different from the way I was taught 
but she is very confident in doing this.  To be 
honest I find it quite confusing. 

More methods used to get the answer.  More 
productive.  A is more confident in her 
approach. 

 

Q2. Over the last year have you noticed any difference in your child’s confidence with school and 

school work? 

Yes No 

6 1 

 

Comments 

A is using different approaches which is aiding 
her. 

She’s very confident, I don’t know if this a 
Primary 7 thing or not but she enjoys her 
classwork and teacher (learning is so different 
nowadays)  

My child enjoys sharing new techniques that 
she has learned in school. 

Is able to get on with homework and needs no 
prompting 

As its made maths easier, he is happier with the 
subject. 

My child has always been confident with 
numbers but finds it easier to work out and  has 
a wider range of understanding. 
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Q3. Over the last year have you played any number games with your child e.g. ludo, snakes & 

ladders, games on a computer/tablet? 

Yes No 

6 1 

 

Comments 

Yes, daily we play number games, various. Not on a computer but we have fun playing 
board games. 

Play lots of games i.e. board games and apps on 
tablets to do with numbers. 

Play board games, maths games, spelling 
games. 

 

Q4. Please feel free to add any other general comments about your child’s learning over the past 

year in the box below. 

Comments 

I feel that my child has progressed nicely along 
with the standard required. 

I have noticed a change in his confidence and 
how he expresses himself. 

Over the past year more confident with 
homework, school work, better understanding, 
able to help friends as well in group work. 

I have noticed a big difference in my child in the 
way she approaches maths and related tasks, 
she has definitely become more confident. 

All in all everything is totally different now but 
my granddaughter is very competent in 
everything she is learning. 

I feel Number Talks has benefitted A in her 
approach.  She is more confident and able to 
process the answer better. 

 

 

(vi) 

The P2 class were being led by their teacher as a whole class group seated in front of the 

Whiteboard. As a P2 class these pupils were still developing the range of strategies which 

could be used to solve the number problems presented. The P6/7 composite were split into 

a P6/7 class group led by the class teacher for the initial part of the lesson and then broke 

into small groups for follow up. A separate, small P7 group undertook the Chatty Numbers 

session themselves with one of their number leading.  

 

The themes were compiled from three independent raters reviewing the video transcripts 

(approximately 15 minutes each clip). There was a good degree of agreement between the 

raters only with slightly differing language used to describe the themes. The themes 

identified from the transcripts of the recordings were as follows: 

a) Teacher/Leader strongly led scene setting/rules/guidance 

b) Teacher/Leader weakly led scene setting/rules/guidance 

c) Pupil response to teacher/leader involving a complex explanation 
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d) Pupil response to teacher/leader which was direct/simple 

e) Teacher/Leader positive and supportive response to pupil 

f) Teacher/Leader neutral response to pupil 

g) Pupil led positive/supportive response to peer 

h) Pupil neutral response to peer 

i)  

Table 28 - Number of Responses Across Themes 

Group a b c d e F g h 

P2 10 32 24 16 32 26 0 0 

P6/7 21  33 23 36 17 26 12 4 

P7 19 1 0 0 2 0 18 4 

 

What was also highlighted was the open ended nature of the questions from the class 

teacher, the high level of pupil talk compared to teacher talk and as indicated in the above 

themes the quantity of supportive feedback taking place within the classes. 

 

(vii) 

The transcripts of the discussions with the class teachers are attached in Appendix A.  
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Discussion 

 

An examination of the Number Test scores (Table 3) and Number Puzzles scores (Table 10) 

suggests that the Chatty Numbers approach is having a positive impact on the children’s 

learning of number. Although not definitive, due to the lack of a control school, the gains 

are consistent across both the Number Test and the Number Puzzles. Although not part of 

the intervention aspect of the study, the analysis of the results from the secondary schools 

(Tables 15 to 20) does indicate clear gains for the children from the initiating schools (W and 

X) as compared to their peers from other associated primaries. These gains were not 

evident in the previous year’s cohort for school W who had not experienced Chatty 

Numbers. The gains were also sustained through to December for the children from School 

X. Given that the results from this analysis are completely non-interventionist, simply an 

analysis of test scores already available in the two secondary schools, this can be seen as a 

strong indicator of the efficacy of the Chatty Numbers approach, consolidating the results 

showing gains in the two Pilot Schools (Y and Z). 

One of the issues for children when faced with a Number Puzzle, is extracting the exact 

nature of the number problem to be solved from the logic and language of the Number 

Puzzle. If the solution is not initially evident to the child, then there is a strong possibility 

that they will not sustain attention on the problem and not give themselves the chance to 

apply their number skills. This was part of the reasoning for including a simple score based 

on number of items attempted by the pupils in the two Pilot Schools (Y and Z) for before 

and after their Chatty Numbers experience. As the results in Tables 5 and 11 respectively 

illustrate, the pupils made clear gains on Persistence in both schools on both the Number 

Test and the Number Puzzles. 

There was an attempt in devising the Number Test that a direct measure of Confidence 

could be included. There was no significant finding on this measure (Table 4). During 

administration of all of the tests, each item was read out to the pupils, to reduce differences 

due to language experience and reading ability. Despite the administrators reminding the 

pupils at each item, to put in their confidence score, many were left blank or appeared to be 

a misjudged guess. The approach to this measure was clearly not sensitive enough to 

sample the confidence of the pupils and the Persistence measure was more direct and 

effective. 

Similarly, both the MALS and the adapted MALS (My Thoughts on Number) indicated no 

shift in the pupils’ confidence levels across the school session (Tables 22 and 23 

respectively). This finding does not match the indications from the structured interviews 

with all four class teachers in the Pilot Schools. Apart from the noted improvement in the 

number work of the pupils by the class teachers part way through the school session in 

January of the intervention, there were clear comments on the positive engagement of the 
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pupils with number work and their confidence in approaching it. This confidence was 

reflected in the video analysis of the two classes in the initiating school W, where the 

confidence of the children in approaching all of their number work was evident (see 

Appendix B). The compiled comments of the parents in School Y in Table 27 above, after 

their children had experienced one school session of Chatty Numbers, includes several 

references to the gain in confidence of their child on number work.  

 

The gender split illustrated an interesting aspect. The baseline scores on only the Number 

Puzzles indicated that the girls were outperforming the boys (Table 13), but not on the 

Number Test (Table 7). Given that the Number Puzzles placed more language demands on 

the pupils, this is not surprising, since, in early years at least, girls are stronger on language 

than boys (Cheng Lee, J.A. & Al Otaiba, A., 2015) What was positive for the boys, was that 

given the experience of one school session of Chatty Numbers, the boys caught up with the 

girls and both groups were scoring equally on both the Number Test and the Number 

Puzzles (Table 6 and Table 12 respectively). 

 

The decision to try and split the results from the two pilot schools (Y and Z) was taken to see 

if there was any indication of the attainment gap between School Y, SIMD 1, and School Z, 

SIMD 2 closing over the one school session of Chatty Numbers (Table 14). Although there 

were no statistically significant differences in the rate of gain between School Y and School Z 

from pre-Chatty Numbers to Post-Chatty Numbers, examination of the plots of this data 

shows the slopes of the curves on graph 1 and graph 2 above, gives small indications of 

interesting trends. The pupils from the lower SIMD 1 school, Y, appear to be closing the gap 

on the Number Test scores towards the pupils from the higher SIMD 2 school, Z. However, 

the opposite trend is showing on the Number Puzzles. This may be a reflection of the poorer 

language skills of the pupils in school Y and the extra language demands of the Number 

Puzzles, as opposed to the lighter language demands of the Number Test. If Chatty Numbers 

does in fact give pupils from lower socio-economic areas a sufficient boost in their 

confidence that they can, at least, keep pace with the progress of pupils from a slightly 

higher socio-economic area, then it may be a first step towards closing the attainment gap 

and raise attainment for all (Sosu., E & Ellis, S., 2014). It is also worth emphasising that the 

pupils in both these lower SIMD schools had only experienced Chatty Numbers for one full 

school session from teachers who had only, themselves, started using the approach for the 

first time. Experience of observing classes in P1 in the two initiating schools (W and X) 

illustrated that the pupils quickly develop a facility for the thinking involved in Chatty 

Numbers.  
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The videos of children working on Chatty Numbers were all taken in one of the initiating 

schools – school W (SIMD 1) (Transcripts Appendix B). It was considered that the children in 

the P2 class had, at the time of the video, received two full school sessions of Chatty 

Numbers from teachers who had, by this time, two and a half years of experience in using 

the approach and all would therefore be very comfortable in its use. The children in the 

upper primary (P6/7) who were filmed had received two and a half school sessions of Chatty 

Numbers. From the spread of responses shown in Table 28, the number of pupil responses 

is high and the number of teacher responses balances these, showing a relatively even 

balance of Teacher/Pupil talk. The P7 small group, which was pupil led, shows an early high 

leader set of responses (setting the scene) and thereafter a move towards mainly pupil 

discussion (which also involved the lead pupil as a full participant in the discussions). The 

supportive nature of almost all comments was particularly noted. 

 

The improvement in teacher confidence illustrated in the HGIOS rating style questionnaire 

shows a clear shift towards Good, Very Good and Excellent from Pre to Post Chatty Numbers 

(see tables 25 and 26 above). This project was the first time the pilot teachers had 

experienced Chatty Numbers. All four teachers had received a full day input from the 

teacher who instigated the Chatty Numbers approach, with a half day call-back to clarify any 

questions. From the informal interviews with these teachers in January of the study session 

(see appendix B for transcripts), their enjoyment of the approach and the positive effect on 

their pupils’ learning of number was quite clear. They all, also felt extremely relaxed with 

using the approach and integrating it into their day to day teaching. Only one pupil in the P7 

class and 2 pupils in the P6 class in school Y and 2 pupils in the P6 class in School Z were 

considered by their teachers not to fully engage in the approach.  
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Conclusion 

 

This study set out to explore what seemed a different and more positive approach to 

teaching children about number. The study identified many indicators which underlined the 

value of Chatty Numbers. These included: 

 

 Clear gains in both basic number and problem solving abilities 

 Increased confidence of the pupils 

 Increased confidence of the teachers 

 An increase in Pupil Talk and decrease in Teacher Talk 

 Good satisfaction feedback from parents 

 Strong indications that the change in pupil learning of number is carried through to 

and sustained at Secondary School 

 A possible closing of the attainment gap for an SIMD 1 school 

 A real enjoyment of number work for the children 

 A clear perception of the children’s insights into the strategies they were using and 

an understanding of the concepts underpinning them 

 

However there are limitations to the findings of this study as there was no control school 

and there was a relatively high drop-out rate due to the attendance pattern of the 

children, particularly in school (SIMD 1), which reduced the power of the statistical 

based findings.  These limitations should be addressed in any future evaluations. 

 

Despite the limitations discussed, the findings of this study indicate that not only does this 

approach work by Raising Attainment For All (RAFA), but may also contribute to Closing the 

Attainment Gap. 

 

The study only scratches the surface of why the approach is so successful. The indications 

are that Metacognitive Approaches are embedded in the method, with children acutely 

aware of what, why and how they are conceptualising number. The feedback from both 

teacher and more particularly peers provides a supportive atmosphere where ‘mistakes’ are 

cherished as sources of further opportunities to learn. Interestingly, the aspects which are 

indicative of the success of the approach are consistent with the concepts associated with 

Visible Learning. The focus on Mind frames for teachers is indicative of a need to address 

the underlying pedagogy associated with pupil learning. Hattie promotes a number of 

theses Mind frames for teachers consistent with the findings of this research, just two 

examples illustrate the link (Hattie, 2012): 

Mind frame 2 – teaches are change agents, it is what they do that leads to the success of 

pupils’ learning – this research illustrates a fundamental shift in how the teachers in the 

study interacted with their pupils; 
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Mind frame 5 – teachers engage in in dialogue, not monologue – the most striking aspect of 

observing Chatty Numbers in action was the quantity of pupil talk and the balance of 

teacher talk (see video transcripts in Appendix B). 

 

It would be useful for research to take place to explore further areas such as feedback and 

pupil dialogue and more generally, how the underlying pedagogy of Chatty Numbers is 

transferable across subject/topic areas of children’s learning. As this study has illustrated, 

the listening, talking and support offered between pupils is not necessarily restricted to 

Number. Further exploration of the transferability of this approach under the wider concept 

of Visible Learning could also help establish its use and potential in the secondary school 

sector.   
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Appendix A 

 

Discussion with Pilot School 1, Primary Z re - Number Talk research project (“Chatty Numbers”) 

19th January 2016 

 

AH (EP) and CM (RA) speak to HT of Primary Z re Number Talk research project. 

Alan asked if pilot staff (P6 and P7) are being supported through the Number Talk intervention? 

… 

AH informed HT of research which has shown that P7s with NumberTalk input can be identified as 

achieving significantly higher Maths results in S1 – evidence of effectiveness of NumberTalk. 

Pre-intervention assessment has been carried out in Primary Z (June 2015) and the Post -

intervention assessment will be carried out in June 2016. 

A report on the effectiveness is likely to be produced in Summer 2016. 

Specific to Primary Z – HT has anecdotally reported that her pupils are more “motivated and 

enthusiastic about maths”, they are able to “persevere more with difficult tasks”, “they can tell you 

their favourite strategy and why in an articulate manner” and in general she stated “I’m definitely 

seeing an impact [of Number Talk intervention]” 

However a concern HT has is that the pilot teachers are reporting that they don’t have curriculum 

time to focus on problem solving and information handling (as discrete topics) whilst running with 

the Number Talk intervention. 

Primary Z had a parents input and P6 and P7 focussed on NumberTalk – Parents were very 

impressed with the ability of their children, there was a good turnout of parents and parents 

expressed that they’d like to have a glossary of Number Talk language used to allow them to support 

their children’s learning which has since been issued. 

Additionally, pilot teachers have led a Number Talk input for all Primary Z staff who are now 

beginning to incorporate Number Talk into their teaching (although perhaps not fully).  Pilot teacher 

1 has pitched an idea to HT to give teachers a different number strategy at the beginning of each 

collegiate meeting to upskill teachers on Number Talk which HT welcomes. 

They also led an input for parents, co-led by 2 x P7s and 1 x P6 pupils but there was a poor turnout 

for this (approx. 7 parents). 

HT also reported that there has been a success story with Number Talk in her P7 class with regards 

to a boy with ADHD who really struggled with Number Talk to begin with but now has solid 

knowledge and understanding of it. 
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On the back of this HT enquired whether there had been any research on the effectiveness on 

Number Talk for those with relatively low ability in relation to 2 x P6 Mayfield PS boys who were 

struggling with Number Talk and AH explained that there had not been any research specifically 

looking at this question but proposed that perhaps the lack of Number Talk input in earlier stages of 

learning may be the reason behind the struggle and advised that the teachers perhaps support the 

pupils to master basic numeracy skills before giving them any Number Talk input to address this 

problem. 

AH and CM briefly spoke to pilot teachers 1 and 2 to keep them up to date with the research 

timeline and they informed us that as part of the Research Criteria they have been keeping Number 

Talk diaries which include quotes from the children and they also have existing videos of Number 

Talk lessons which have both to be submitted to Education HQ. 

… 

Pilot teacher 1 also mentioned the longer term plan to incorporate Number Talk into the School 

Plan.  
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Discussion with Pilot School 2, Primary Y re - NumberTalk  research project (“Chatty Numbers”) 

16th February 2016 

 

AH (EP) and CM (RA) speak to P6 and P7 class teachers  re NumberTalk research project. 

AH informed HT of research which has shown that P7s with NumberTalk input can be identified as 

achieving significantly higher Maths results in S1 – evidence of effectiveness of NumberTalk. 

Pre-intervention assessment has been carried out in Primary Y (June 2015) and the Post -

intervention assessment will be carried out in June 2016. 

A report on the effectiveness is likely to be produced in Summer 2016. 

Specific to Primary Y  

Re Pupils 

Slight adaptations to the original programme include - lessons normally last around half an hour as 

opposed to 20 mins (pupils are given more thinking time, time to discuss answers and opinions) 

Whiteboards are being used for support as opposed to mental calculations – proposed reasons why 

include that the pupils feel it is ok for working to be messy and to make mistakes using the 

whiteboard but not in their jotters. 

HT – non-engaging child was completely engaged in NumberTalk at HeadTeacher visit, got correct 

answer quickly and was enthusiastic to explain how. 

P6 teacher feels that there has been an increase in confidence and motivation of the children 

regarding maths. One girl, in particular, now quite keen to speak out and share her strategies. 

Pupils enjoy NumberTalk lessons – they enjoy the different teaching style. 

They want to share their answers and they are getting through the curriculum a lot quicker. 

Maths check-up scores have improved. 

When revisiting material – children are choosing which strategies they want to revisit (children 

leading lesson). 

Teachers noted that even the lowest ability children in their class had two strategies that they could 

use to work out maths problems. 

P6s can work on a NumberTalk lesson independently. 

Listening and Talking outcomes – a lot of repetition in their language but with probing they can build 

on discussion. 

Evidence of thinking outside the box e.g. creating their own strategies. 
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Pupils are respectful of each other during NumberTalk lessons. 

Use of the language “I agree/disagree because” – able to have a balanced argument with each other. 

Developing listening skills. 

More willing to help and to accept help from other people (improved communication) 

P6s are quite happy making mistakes – can work back through a sum and work out where they went 

wrong. 

P6 and P7 work together as one class on NumberTalk at times – learning from each other. 

AH asked if there were any children which NumberTalk doesn’t seem to be working with?  1 x P7 and 

2 x P6 children 

Teacher Perspective 

Teachers “very impressed by it.” 

Pilot teachers interested in 2016/17 S1 in comparison to previous years (future data collection). 

Teachers have noticed that there is less teaching input involved with NumberTalk compared to 

traditional maths lessons. 

Overview of NumberTalk and strategies is the most used tool by the teachers. 

A friend of pilot teacher 3, who is a teacher in Edinburgh, saw Primary Y [Number Talk] input and has 

incorporated it into her own practice. 

… 

Action research idea of P7 teacher – Example Equation – how many strategies can you use to answer 

this question? at pre-post NumberTalk intervention 

… 

Future NumberTalk Staff input is planned by pilot teacher 4. 

Parent input planned (incorporated into STEM showcase to encourage participation) 

  



39 
 

Appendix B 

 

Transcription of Primary W Chatty Numbers in Practice – P6/7 class 

March 2016 

 

Context: 

Part A - P6 class engage in a teacher led Chatty Numbers activity.  

Pupils discuss their strategies as a group. 

Problem is 3 digit subtraction. 

Part B – 2 groups of 3 work on a Chatty Numbers activity as a group exercise. 

Problem is another 3 digit subtraction. 

 

Part A  

… 

T - Why are estimates important F? 

P (F) - Because when you’ve got your answer and you’re not sure if it’s right you can work out if 

you’re in the right region. 

T – OK, work out if you’re in the right region. 

T – OK boys and girls, right – off you go. 

 

[Teacher gives group of pupils ‘thinking time’ to work out the sum on the board] 

T – Do you need a little bit more time? 

[Some pupils respond with the signal which conveys yes we need some more thinking time (shaking 

hands)] 

T – Who still needs more time? 

[Fewer pupils respond with signal] 
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T – OK, have you got part of the strategy? Kind of there? Yes ok, what we’ll do is boys and girls hands 

down just one wee minute.  For people that haven’t got one, remember use other people’s ideas to 

jump on with yours ok and we can come and check to see if that has helped you. 

OK, K, would you like to tell us your answer? 

P (K) – 1121 

T – 1121, now remember boys and girls I’ll put this up here (a prompt sheet), remember to use the 

correct language ‘I agree with you because, I disagree with you because, Can you explain further’ 

OK so K, can you explain your strategy to us please? 

P (K) – I put 779  

T – OK so you started with 779 

P (K) – Then I put 1900 at that side 

T – Right OK 

P (K) – And then I added 1 

T – Added 1 on, ok 

P (K) – Which got me to 780 

T – OK 

P (K) – Then I added 20 which got me 800 

T – 800 ok 

P (K) – Then I added 200 that got me to 1000 

T – OK 

… 

T – That was your final answer K? 

OK, what strategy was it that you used then? 

P (K) – The counting on method 

T – The counting on method, OK – excellent.  

A, what do you think of K’s strategy and her answer at the end? 

P (A) – I agree with her answer and I agree with her strategy but I think I have a more efficient one 

T – OK, so you agree with her strategy and her answer but you think you have a more efficient 

strategy to use? 
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P (A) – I don’t know if it’s more efficient. 

T – You don’t know if it’s more efficient but you just got a different one, OK we’ll come back to yours 

then A 

N, what do you think of K’s strategy and her answer? 

P (N) – I got a different answer from that. 

T – You got a different one.  Did you use the same strategy?  

P (N) – [Shakes head] No 

T – So you’ve got a different strategy and a different answer. 

What do you think J, because I know that you said that you sort of had, you were kind of half way 

there… 

P (J) – I was kind of using the strategy but I kind of messed up at one point I think. 

T – Can you see that now that K has explained hers, is that a strategy that you would’ve used? Do 

you agree with what she has done? 

P (J) –Yeah 

T – OK, that’s good. A we’ll come to you then because you said that you got the same answer but a 

different strategy OK so can you tell me what strategy you used, can you explain it to us please? 

P (A) – I done partitioning  

T – You used partitioning OK and what did you do? 

P (A) – I did 1900 take away 700 

T – OK, so you did 1900 subtract 700 and what did that give you? 

P (A) – That gave me 1300 

T – OK, then what did you do? 

P (A) – Then I took away 70 

T – So you took away 70 from what? 

P (A) – 1300 

T- 1300 and what did that give you A? 

P (A) … 

T -  You think it’s 1200 not 1300, do you want me to change that? Yeah? OK. So did you have 1200 

down here as well then? 
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P (A) – Yes 

T – OK 

P (A) – and then took me to 1130 

T – 1130 OK 

P (A) – and then I took away 9 and that gave me 1121 

T – So you took it away from 1130? 

P (A) – Yes 

T – and that gave you… sorry can you repeat that A? 

P (A) – 1121 

T – 1121 and that was your final answer? 

P (A) – Yes 

T – OK, right let’s see.  K what do you think of A’s strategy then? She’s got the same answer as K but 

she has used partitioning. 

P (K) – I used both of they strategies and like you say I think that they were both probably the same 

efficiency 

T – OK so you think they have the same efficiency so you agree with them both. 

OK, M 

P (M) – I would’ve made that one [points to board] shorter by doing it 770  

T – So you still would have used partitioning but you would just have did it in less steps and did 770 

for there 

P (M) – Yeah  

T – OK, what do you think about that one Ki? 

P (Ki) – Well I agree with what A done because that’s what I done, I think it’s the most efficient 

T – Right so you agree with her strategy and her answer, OK. G, what do you think? 

P (G)– I disagree with her strategy because there is a shorter way to do it 

T – So is it using partitioning? 

P (G)-No it’s like …. 

T – So you agree with what M said then you would’ve grouped your 100s and your 10s together to 

do that. 



43 
 

Right I’m going to come to N because N, you said that you got a different answer, would you like to 

give us your answer and your strategy? 

P (N) – Well I got 1221  

T – Right so you got 1221, OK and can you talk us through your strategy 

P (N) –Well just the same as A except I forgot that you had to take away the 200 too so I just did 

1221 

T – Right, talk me through it then and we can have a look at it OK. 

P (N) – Well I did 1900 takeaway 700 

 T – So you did 1900 takeaway 700 as well, OK and what did that give you? 

P (N) – That gave me 1200 

T – OK 

P (N) – Then I did 1200 

T – OK 

P (N) – take away 70 

… 

And my answer was 1230  

T – 1230 but you now disagree with that N? 

P (N) – Yeah and then I took away 9 

T – Then you took away 9 from your 1230? And what did that give you? 

P (N) – It gave me 1221 

T – 1221, but you disagree with it N? And whose strategy has helped you to see where you went 

wrong? 

P – A’s 

T – A’s. OK, well done boys and girls has anybody used any other strategies at all apart from 

partitioning and the counting on method? 

Everybody’s used one of those  

OK, let’s have a wee vote please, who thinks that K’s counting on method is the most efficient 

strategy?  

[Children raise their hands in vote]  
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Who thinks that A’s partitioning strategy is the most efficient? 

[Children raise their hands in vote]  

OK, well done. 

Now what I’d like you to do boys and girls, there is a subtraction on the desk for a group number talk 

and if you can make sure you take a post it note, put your name on it, write down your strategy and 

when you’re all complete if you can have a discussion and if you can come to a conclusion on who 

has the most efficient strategy OK? 
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Part B 

[Children get into groups and set up group task] 

Following two groups of 3: 

Group 1 – Pupils A, B and C 

Group 2 –  Pupils D, E and F 

T – Right boys and girls, remember that we need quiet time right now for everyone to think and then 

you’ll have your discussion time, OK 

Group 1 

A – Right 

B – OK, so we’ll start with me  

So what I did was I done the counting on method and I started with 497, I added 3 which took me to 

500 and I added 400 which got me to 900 and I added 80 which gave me 980 so I … 

And that’s my answer 

A - Right 480 is your answer, right well C, do you want to tell us your strategy 

C – I think I got 900 takeaway 40 wrong because that’s what I think because I got 517 which I don’t 

know how I got that. 

I think I got 980 takeaway 400 wrong and then I did 90 takeaway 80 which is 10 then I did 0 

takeaway 7 which is 7 so I think I got it a wee bit wrong, I got confused 

A – B can you see anywhere where C might have gone wrong? 

B – Well she got 900 takeaway 400 right … I don’t understand this bit  

A – 0 takeaway 7 is 7 

B – Yes I know that but- 

A – … I think you should’ve kept the 980 together then done 980 takeaway 400 making it less steps 

and a bit easier 

A – my strategy was to do 497 add on 3 to get 500 then 980 minus 500 which gave me 480 then 480 

takeaway the 3 that I added on which gave me 477 

B – OK, so what do you think is the most efficient answer? 

B – I think A’s because she’s got less amount of steps 

C – Yours [B’s] is – 

B – too long 
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C – It’s not too long it’s a good strategy,  I just think you could’ve made it a wee bit shorter 

B – Yeah 

A has the most efficient strategy because she has the least amount of steps. 

 

Group 2 

D – So what we’re going to do is we’re going to discuss our strategies…so E, would you like to go 

first? 

E – [discusses strategy and answer] 

D- … 

F – I think yours is straight forward and I understand how you’ve done it  

D – I would like to ask, what are these numbers at the side for? 

E – they are taking away like taking away 400  

D – OK 

So,  I done two strategies so my first one was partitioning so I did 980 takeaway 400 which got me 

580 and then 580 – 90 which got me 490 then I done 490 – 7 which got me 483 and my other 

strategy was counting on so I added 3 onto the 497 which got me 500, I added 400 onto that which 

got me 900 and then I added 80 which got me to 980 and so I did 3 add 480 which got me 483. 

Any questions? 

E - … 

F, will you share your strategy? 

F - … 

My first one I did 980 takeaway 400 which gave me 580 and I did 580  takeaway 90 which gave me 

490 then 490 takeaway 7 which gave me 483  

Then for my other method I did … 

D – The thing is mine and F’s are the same but yours is different [to E] but you did partitioning as 

well so… 

What’s that 3 at the side for? [to E] 

[E rubs 3 out] 

D – OK, so who thinks that E’s is most efficient? 

You can’t vote for yourself [to E] 
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Who thinks that mine is most efficient? 

F – I’d probably say yours [to D] because yours is yours is laid out neater 

D – OK so mine is the most efficient method. 
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Primary W – P6/7 Composite 

Context: 

3 P7 pupils carry out their own ‘Chatty Numbers’ activity as a group.  Mental Maths.   

Problem Area – calculations involving subtraction of 4 digit numbers. 

Girl, Boy 1, Boy 2. 

G.  Leading the discussion at flip chart.  Initially rehearsing the ‘rules’ with the group.  Writing 

calculations on chart.  [2280-1398] 

 

G. [Reading out sum]. If you have a strategy show with your thumb. 

[Thinking time] 

G. Can u have an estimation? [E on chart] 

B1. Around about 700?  

G. [writes 700 and also 2 ticks indicating both G and B2 agree.] [Both boys showing thumb.  B2 then 

showing thumb and 1 finger.  Pause.  B1 showing thumb and 1 finger.]  

G. Can you tell me your strategy? 

B2. Well first what I did was take away 1000, and then 200 and then 980 and then took away… 

[Girl writing on the board] 

G. Another strategy? (To B1) 

B1. Not as efficient as (B2).  [using number line, adding on in jumps from 1398 – became a little 

confused but] – Sorry I didn’t explain that very well, it’s adding up the jumps.  It’s the jumps. 

[B1 and B2 quiet discussion] 

B1. I was thinking yours looked right (to B2) 

B1. E, what do you think? 

G. B1, B2 – [discussion which is not intelligible (background noise)].  [Results in B1 indicating the 

answer is not correct but the strategy is sound.] 

[Further unintelligible discussion regarding strategies including E’s, including with B1 asking if there 

were any other strategies which they had not considered.] 

[All 3 moving to a 4 square answer sheet with 3 digit subtraction – 980-497.]  [Each pupil works out a 

strategy (showing working) and place on a post-it and place on 4 box answer sheet.  Then followed 

discussion about the most efficient answer.]  
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G. Well we all get the same answer, which is good.  

B2. Well we were all doing the same sum. 

G. Which is the most efficient strategy? 

MINE, MINE, MINE 

B1. Mine looks faster. 

B2. I only have 2 lines. 

B2. You have 3 and you have 3, I only have 2 

[Friendly banter about writing in middle box about the most efficient strategy used] 

[Further ‘sums’ 2440-1197.  3 different post-its. Discussion] 

B2. Mine looks smaller 

G. I was adding but ‘mistake’.  B1 good that we are sharing the give you a chance to sort it. 

B1. [Tries writing on G. paper to help]  

B2. You can’t write on her strategy!  

[G takes new piece of paper and re-writes her answer (using number line)]. 

G. I am adding 830 which gives me 2000, right, 2000 add 240 gets me to 2240. 

[Answer being discussed B1 & G] 

G. Let’s check our strategies.  What do you think of our strategies? 

[Note all 3 working on this ‘wrong’ answer] 

B2. Well I was finished first. 

B1. That may be, but we are trying to find out who got the right answer. 

B2. Let’s get the calculator. 

B1. No, we are going to do it properly. 

G. We both think you’ve got it right. (to B2) 

T – So you have 3 different answers.  Have you tried using a different strategy to check your answer?  

Try another strategy there – Ok? Check your answers. 

B1. Let’s try a standard algorithm to check – could be quicker. 

[Note B2 tried reaching for calculator – B1 took it off him & put it to other side of the desk] 

G. [working on another strategy] 
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B1. Another answer – Now we have 4. 

[Note – My intervention to get them to check their starting numbers for the calculation.  On 

checking – B2 had the correct answer from the beginning.] 

B2. I never doubted myself for a second. 

Discussion – T – “What do you think of Number Talks?” 

B1. It’s quite interesting how different people think different ways. 

T – “and is B2 always right?” 

B1. Not necessarily. 

B2. Hey I got it right! 

G. There was this sum and he (B2) worked out this really long strategy.  Then he just solved it doing 

the same sum. 

B2. I know all the answers. 

T– “Do you (to B1&G) work out different strategies so that B2 has to check his 

B2. I did get the right answer. 

B1. We’re not denying that.  

 

 

Primary W P.2 

Context: 

Class lesson, teacher led, using ‘ten frames’. 

Focus on subitising  

Teacher initially setting the scene & reminding children of the ‘rules’ of “Chatty Numbers”, e.g. hand 
signals for strategies 

Problems are addition based. 

All interactions are teacher/pupil & pupil/teacher. 

 

T. Is it ok to make a mistake J? 

P. Yep 

T. Why is that? 
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P. Because we’re learning. 

T. [Explanation re – helping each other from mistakes.]  

T. Rehearsing ‘rules’ – tell me your strategy/ what went on in your head to get an answer. 

T. Look at 2 Ten Frames – How many is that altogether? 

P. Twenty. 

T. Twenty.  So the most we can have is twenty. 

T. Look at my 2 Ten Frames and work out the answer using ‘Subitising’.  How did you work it out? 

[Thinking time for whole class.  Hands moving to indicate answer/strategy] 

T. S, What did you see? 

P(S). 12 

T. 12.  So you saw 12.  S, can you tell me how you saw 12? 

P(S). There was 6 in out of the Ten Frames and 6 in the other and I added 6 and 6 to make 12. 

T. Good, so you used your double facts to get the answer – good. 

T. M, did you do something different? 

P(M). Well I saw the 3 and the other 3 and I just knew that was 6. 

T. So you saw 3 here and 3 here and saw it at the bottom again.  So you saw 3 add 3 and add 3 and 3 
from the bottom and that gave you 12.  Great. [M. nodding all the while] 

T. Z,  Did you do something different? 

P(Z). I moved 4 from the bottom and that made 10 and left 2 at the bottom and that made 12. 

T. Ahhh! [Rehearsed what Z had done].  That was a great strategy.  So you filled up your full Ten 
Frame – great strategy.  

T. Well done boys and girls.  Let’s have a look at another one. 

T. Have a look at the Ten Frames.  How many do I have altogether? 

[Not all children fully focussed on the board & showing hand signal for answer/strategy]. 

[Thinking time] 

T. Ok.  C,  What do you think? 

P(C). Well.  I moved 1 up to the one above and then I had 5 that gave me 15. 

T. So you moved this cheeky one up to fill up the Ten Frame and this gave a full Ten Frame and 5 left 
to give you 15, so you did 9 add 1 to give you 10 and 5 to get.. 

> so what was your answer again? 

P(C). 15 



52 
 

T. 15.  That was a great strategy – well done you. 

T. Anyone do something different from C?   

T. T? 

P(T). Well I did…I think I did it the opposite way round.  See that one over there, I moved that to the 
top, then I moved that to here. 

T. So you had the same idea – you made 10 and then added on.  Ok. 

T. Did anyone not make 10?  Did anyone do something different to that? 

T. S? 

P(S). I just moved the middle one.  It’s kind of similar to C’s, but I moved that one up to there and 
then I moved the rest down. 

T. So that’s the same idea.  We make 10 because that’s a nice easy one, using 9 just to move 1 up.  
Ok, let’s try a different one then. 

(5.37) 

T. How many black crosses and how many red crosses are on my 2 Ten Frames?  How many black 
and how many red? 

T. E,  How many black do you see? 

P(E). 11 

T. 11.  And how many red do you see? 

P(E). 9 

T. 9, and how did you work out that there was 9 red? 

P(E). I saw, well I saw there there…there was 10 and you take 1 away and that was 9. 

T. Yes, if you started with 11 and you needed a 10 and you take that black one away you have 9, but 
you still have 20 altogether.  Excellent E, well done. 

T. Did anyone do it a wee bit different from E? A, what did you do? 

P(A). Well… 

T. Come out and show me how you did that. 

P(A). Well.  I counted this in 3’s. 

T. Ok, show me how to do that. 

P(A). Well [pointing to board] 3, 6, 9 and [above] 2, 4, 6, 8, 10. 

P(A). Contd.  But then I would use my ‘near double’. 

T. Ahhh!  So how did you work out it was a near double? 

P(A).  Cos if you have 5, double 5 is 10 and then there is 1 more to make 11. 



53 
 

T. So there is 5 on the top and 5 on the bottom, which is giving your double to make 10.  But if you 
see 5 on the top and 6 on the bottom, that is your near double to make 11.  That’s a great strategy, 
A, thank you very much. 

T. So 5 add 6 is a near double which makes 11.  Well done, thank you very much. 

T. Ok let’s do one more of them.  Great strategies so far, so thank you – well done.  

T. Last one – so how many red and how many black do you see? 

[Thinking time – all children with hand signals for answers/strategies]. 

T. S, I haven’t heard from you yet.  How many red and how many black do you see first? 

P(S). 12 blacks and 8 reds. 

T. 12 blacks and 8 reds.  So S, how did you work out that there were 12 blacks this time? 

P(S). The first time there was 11 and I worked out that there was another 1 and…that made 12. 

T. So you used the last one to solve this one.  You just jumped up one more to get to 12.  Fantastic. 

T. R, what did you see? 

P(R). I did quite the same as S with the black bit and the same with the red, because last time it 
was… 

T. And it was because you had one less red and one more black and you just adjusted in your head. 

T. Did anyone do something different? L, what did you do? 

P(L). I did 2, 4, 6, 8, 10, 12 and then 2, 4, 6, 8. 

T. So did you borrow A’s strategy from the last time to count in two’s? D, what did you do? 

P(D).  I saw 4 and 4 to make 8 and another 4 to make 12. 

T. Come and show me at the board – [then rehearsed the other 4 and 4] Ok Dokay.  Let’s have a look 
at this. 

T. Who can remember what this is called? 

[Lots of hands up, but asking for ‘thumb’ signs] 

T. R? 

P(R). Well, it’s a one hundred grid. 

T. Yes, it’s a 100 grid. 

T. So last time we had two 10 squares to make 20 altogether, this time we have 100 squares 
altogether.   

T. Who can remember how my 100 grid is divided up? N, can you remember? 

P(N). 25. There’s 25 in that box and 25 in that box and 25 in that box. 
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T. Who can remember what that is called when they are split into 4?  What was that called again? S 
(?) 

P(S). Quarters. 

T. Quarters – so well done.  4 quarters of 100 is 25. 

T. What was ½ of 100 again, T? 

P(T). 50. 

T/ 50 – good, so we can break up out 100 square into different things. 

T. So I would like you to look at my first square – how many black dots do you see?  How many black 
dots do you see in my first square of 25?  In the first block of 25 how many dots do you see?  A? 

P(A).  15 

T. 15, so how did you see that? 

P(A). I did 2, 4, 6, and 8 and added them and then added the others. 

T. Yes.  [Rehearsed] Did anyone see 15 in an easier way?  J? 

P(J). I did 5, 10, and 15. 

T. Ahhh! That’s what I was thinking – 5, 10 and 15. 

T. J said out of 25 squares we had 5, 10 and 15 dots.  15 had black dots.  How many empty squares 
did I have then? 

T. [Repeated].  M? 

P(M). 10  

T. 10.  How did you work that out M? 

P(M). I just did it 5 and then 10. 

T. Good.  Did anyone do it differently? 

[Other pupil – the same way & praised] 

T. This time, out of 25 squares, how many black dots do you see this time? 

[Thinking time] 

T. C, what do you think? 

P(C). Well I had like the one above…I get 7 then another 7, that would be 14, but then I took 1 away 
from one of the 7’s and I had 13. 

T. That’s a good strategy – well done.  Double 7 but 1 less that makes 13.  Well done. 

T. If I have 14 black dots in my square, how many empty boxes do I have this time? 

T. [Repeated].  N? 
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P(N). 12. 

T. What made you think 12? 

P(N). I saw 5 at the top, then 4 there (pointing) and then 3 at the bottom.  Then I knew that was 12. 

T. Come and show me. 

P(N). [counts out the 5-9-12 on the board ] – 12. 

T. 12.  Were you right? 

P(N). Yes. 

T. Yes, well done, fantastic. 

T. Did anyone see it a different way? 

T. S? 

P(S). [same as N] 

 

Interesting dialogue with one boy at the board where the wrong answer has been given.  Teacher 
brought boy to the front – checking the dots and number and, together, concluded that the teacher 
had asked the wrong question.   

Note, up to this point, apart from a few yawns, all the children were quietly attentive and forward 
on answering the questions.  Even children who were not asked specifically, remained attentive. 
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Appendix C 

Number Test 

Item For each question, In the last box rate how confident your  answer is ‘1’ – not 
at all confident, it might even be wrong ; ‘10’ – extremely confident it is right. 

Answer Confident?
1-----10 

1. Count how many golfers there are and write the answer in the box at the end. 
 

 

  

2.        

     

       

             7    

  

3. How many more pens do we need to have the same number as there are 
pencils? 

 
 

 
 
 
 
  

  

 

4 ? 3
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Item Question Answer Confident ? 
1------10 

4.   

 
 
 

               

           8   

 

  

6.  

Each of the following shapes has a value:  

 

=7 
 

=17 
 

=? 

The value of the circle changes in each of the 
following problems. 

Can you discover its value in each problem, if the 

value of the shapes are being added together? 

(a) 
 

=25 

(b) 
 

=51 

(c) 
 

=136 

(d) 
 

=48 

(e) 
 

=100 

 
 
 
 
 

  

8 + ?
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7.  
 
 
       
 
 
 
 
1    2     3     4      5       6      7       8      9    10    11    12    13    14    15   16   17   18   
 
In what position is the Tallest Arrow? 
 
In what position is the Smallest Arrow ?    
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer Confident ? 
1------10 

8. Place the numbers 1 to 6 in the circles so that each 

number is the difference between the two numbers 
just below it. 
 

 

Example:   5−2=3    
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9.    

                                                                                                                               

                            

                                                                                                            

                                        

                                                                                                    

                          

                                                                            
Put the frogs into groups of FOUR and write the number left over in the box at 
the end.  Draw round them if it helps.    
                                             
 
 
 
 

Answer Confident? 
1-------10 

10.  
                                                                                                    
                                    
 

(a)                                        (b)                                  (c) 
 
Which of the above blocks has exactly ¾ shaded in? 
 
 
 

          

       

     

     
    

                  

  

11.  
What decimal fraction of the blocks below are blue ? 
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12.                                                            How many do you 

                    think you got correct? 

            

9 + 4 = 

    3 + 11 =  

    120 +210 = 

     +  7 = 15        

    112 +           =  128   

          

13.                                    11 – 6  =        

          56 – 17  =  

          193 –34  = 

                                          137 -       =  108 

  - 1005 = 13    

     

 

14.     

     12           42 

    +       4  +       17 

                                                                                                       

     2 5                          189                                                89513 

+  18         +  124                   +   21612 
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15. 

            19    67 

         -  5          - 38 

            

 

         111     113           1013 

       -   6                -   14         -   217   

        

        

16. 

       2 x 6 = 

         25 x 14 = 

         533 x 5 =  

        127 x 12 =  

        406 x 391 =  

        

17.  

      18 ÷ 2  =  

     612 ÷ 3  = 

           216 ÷4 =  

        3315 ÷ 5 =  

         2114 ÷ 7 =      
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18.  

       13        55 

         X      3                 x    2 

        

 

     16        217                                    429 

X   14             x   113                                 x  235  

 

            

19. 

 

 2 )8  13)91  5)135               80)1600           16)19264      

            

           

20. 

Simplify the following fractions as far as possible: 

        
4

12
  =           ;     

12

69
  =              ;     

87

21
  = 

1

2 
 + 

3

4
 =        ;    2 

6

7
  -  1 

1

2
    =         

 

0.8 x 0.6 =       ;    3.4 ÷ 0.06 =      ;  2.078 x 3.104 =         

            

Your Name _______________________________________________ 
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Number Puzzles 

 

1. 

Keep to the same pattern and find the missing number. 

7            5    2     3  8  6 6          9 

          4        5                  7   ? 

 

 

 3       1    2   5 

Answer __________ 

 

2. 

You have two egg timers. 

One takes 4 minutes exactly to empty and the other takes 7 

minutes. 

What times in whole minutes can you measure and how? (You 

can ignore the time it takes to reset the timers.) Give 4 answers. 

        Answers  
_________________________  ________________________ 

_________________________  ________________________ 
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3.   

 

 

You have 5 darts and 

your target score is 
44. 

You are an excellent 
player and every 

dart hits the board. 

Every dart must 

score. 

How many different 
ways could you score 

44? 

BUT 

You can NOT hit the 
same 5 numbers 

even in a different 

order. At least one 
number has to be 

different for each 

score of 44. 

 

Answers ____________   _______________   ___________ 

4. 

A girl asked here Granny how old she was. The Granny said - 

“ I have 4 children and there is 4 years between each of 

them. I had my oldest, your Auntie Doris, when I was 20 

years old, and my youngest, your Uncle Bert, is now 19 years 

old.” 

How old is Granny ?  Answer ___________ 
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5. 

Zumf makes spectacles for the residents of the planet Zargon, who 

have either three eyes or four eyes. So Zumf makes glasses with 

three lenses and glasses with four lenses. 

One day he took orders from nine families. Each family ordered 

eight glasses, but each order was different. 

How many lenses will Zumf need to make all nine orders? 

 

 

 

Answer (show your working) ___________ 
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6. 

All the rows, columns and diagonals add up to 111. Each box 

has a different number, fill in all of the missing numbers. 

   
7 

 
13 

 
37 

 

   

 

 

 

7. 

Keeping to the same pattern, what are the next two numbers 

in the series? 

0,1,1,2,3,5,8,13,21, ?, ?. 
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8. 

 

Rosie went into the sweet shop with 10p to spend. There were 

chews for 2p, mini eggs for 3p, Chocko bars for 5p and lollypops 

for 7p. 

 

What could she buy if she wanted to spend all her money? 

Answer ___________________________________________ 

Alice, James, Katie and Henry went into the same shop. They each 

had 20p to spend and they all spent all of their money. 

Alice bought at least one of each kind of sweet. Which one did she 

have two of? 

___________________________________________________ 

James spent his money on just one kind of sweet, but he does not 

like chews. Which sweets did he buy? 

____________________________________________________ 

Katie bought the same number of sweets as James but she 

had 3 different kinds. Which sweets did she buy? 

____________________________________________________ 

Henry chose 8 sweets. What could he have bought? 

Answers___________________________________________

__________________________________________________

__________________________________________________ 
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9. 

 4 boys are sharing a Pizza. It was delivered already cut into 5 

equal sections. They decide that the oldest will get the extra 

bit. Jim is 2 months older than Fred, who is 3 months younger 

than Brad. Ned is 1 month older than Fred. Who gets the 

extra bit of Pizza? 

Answer ___________ 

 

 

 

10. 

Using only the numerals 1, 9, 9, 6 once each and +,-, x, ÷, ( ), 

can you show how you would make the numbers : 35, 73, 76. 

Answers   

35………..  ________________ 

73……….. ________________   

76………..  ________________ 

 

 

Your Name _____________________________________ 
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MY THOUGHTS ON NUMBER WORK 

 
 
 
Name ………………………………………………. 
 
 
Boy or girl ………………………………………….. 
 
 
Date of birth ………………………………………... 
 
 
Today’s date ………………………………………. 
 
 
Your age …………………………………………… 
 
 
 
 
 
How confident do you feel at doing number work, 10 being very confident and 1 being 
not confident at all? Please circle a number on the scale? 
 

    1 2 3 4 5 6 7 8 9 10  
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1. I understand number work 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
2. Number is useful to me outside of school 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
3. I get good results on number tests 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
4. I am the type of person who is able to learn number skills well 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
5. I feel confident enough to ask questions in my number lessons 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
6. I get to work with others in my number lessons 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
7. I find number work stressful 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
8. I get nervous when asking question in my number lessons 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
9. I like doing number work in my head 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
10. I don’t like doing number work on paper 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
11. Number work is usually interesting  

 

 
 

 
 

 
 

 
 

 
 

      

      

             
12. I am able to think of different ways to solve number problems 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
13. I believe I am not good at number work 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
14. I enjoy number work 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
15. I can understand what the teacher is saying in my number lessons 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
16. When I leave school I will not use my number skills 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
17. I am afraid to give a wrong answer during number lessons 

 

 
 

 
 

 
 

 
 

 
 

      

      

             
18. Number lessons are my favourite subject 
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Try to think of some number lessons in school that you found interesting or exciting. 
Write about it in the box below. 
 

 
 
 
 
 
 
 

 
If you could design a perfect number lesson, what would it be like? Write in in the box 
below. 
 

 
 
 
 
 
 
 

 
Do you know anyone who uses number skills outside school? Use the box below to 
tell us who and what number skills they use? 
 

 
 
 
 
 
 

 
 
Can you list some jobs that use number skills?  
 
 
_____________________________________________________________________ 
 
 
Can you list some jobs that do not use any number skills? 
 

19. I can learn from others in my class 
 

 
 

 
 

 
 

 
 

 
 

             
20. I do not think I will need number skills when I am older 
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__________________________________________________________________ 
 
Can you tell me two things you know about mental maths? 
 
 
_____________________________________________________________________ 
 

THANK YOU FOR COMPLETING 
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