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Evaluation Final Report Template 

 
Introduction 

 
The London Schools Excellence Fund (LSEF) is based on the hypothesis that investing in 
teaching, subject knowledge and subject-specific teaching methods and pedagogy will lead 
to improved outcomes for pupils in terms of attainment, subject participation and aspiration. 
The GLA is supporting London schools to continue to be the best in the country, with the 
best teachers and securing the best results for young Londoners. The evaluation will gather 
information on the impact of the Fund on teachers, students and the wider system. 
 
This report is designed for you to demonstrate the impact of your project on teachers, pupils 
and the wider school system and reflect on lessons learnt. It allows you to highlight the 
strengths and weaknesses of your project methodology and could be used to secure future 
funding to sustain the project from other sources. All final reports will feed into the 
programme wide meta-evaluation of the LSEF being undertaken by SQW. Please read in 
conjunction with Project Oracle’s ‘Guidance to completing the Evaluation Final Report’. 
 
 
Project Oracle: Level 2 
Report Submission Deadline:  Round 2 - 30 September 2015  
Report Submission: Final Report to Rocket Science  
 
Project Name: High Challenge for High Achievement: building a culture of excellence in 
mathematics education across primary-secondary transition 
Lead Delivery Organisation: London Borough of Barking and Dagenham 

London Schools Excellence Fund Reference: LSEF129 

Author of the Self-Evaluation: Matt Lewis 
Total LSEF grant funding for project: £41650 

Total Lifetime cost of the project (inc. match funding): £71050 

Actual Project Start Date: January 2014 

Actual Project End Date: December 2015 

 
  

https://gallery.mailchimp.com/ab3b363ebe06b9e8ddd882534/files/LSEF_Evaluation_Briefing_Mar15.pdf
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1. Executive Summary 
 

The High Challenge for High Achievement took place in schools and training venues across the 
London Borough of Barking and Dagenham, from January 2014 to July 2015.  With the aim of  
establishing a professional culture of excellence in mathematics education, nine teachers 
opened their classrooms for public Research Lessons, inviting dozens of local, regional, 
national and international education practitioners to observe and discuss pupils’ 
mathematical learning.  Lessons focused on mathematical problem solving, and teachers 
worked collaboratively across the primary-secondary divide.   

This report details the rationale behind the project, the methods used to evaluate teacher, 
pupil and wider system outcomes, and the results of that evaluation.   

Teachers wrote a journal as the project developed, capturing key moments in their 
professional development.  Teacher change was also measured by survey at the start and end 
of the project, using a research instrument previously validated in secondary and FE settings.  
Attainment scores of pupils from Year 5 to Year 9 taught by project teachers were collected 
and analysed relative to the performance of other pupils in the same schools.  Senior leaders 
were surveyed as an indication of wider sustainable system-wide outcomes.   

Every teacher successfully hosted a public Research Lesson.  Over 100 visits were made to 
innovative lessons which were rigorously planned by clusters of teachers, the result of 
extensive collaborative planning.  More than 50 observers participated in these lesson 
studies, including teachers and senior leaders from local schools, education practitioners and 
academics from England and abroad.  Committed teachers set high expectations of pupils in 
both primary and secondary settings, and reports detailed teachers’ growing confidence and 
competence with regard to curriculum and pedagogy, which is corroborated by senior 
leaders’ accounts.  Pupils taught by project teachers attained higher scores than other pupils 
in the same schools, but these results were not statistically significant.  Survey data suggest a 
greater change over the course of the project for certain teachers.  Attainment of pupils 
taught by these teachers is significantly higher than for other project teachers.  Taken 
together, these two results raised the tentative suggestion that the project had a higher 
impact in particular schools.  Further validation of the teacher survey and more extensive 
sampling of pupil attainment data would support further investigation of this tentative 
finding.  Senior leaders have recognised teachers’ professional development, and several 
teachers have assumed senior and subject-specific responsibilities over the course of the 
project.  As the project ended, schools expressed their commitment to continue this work.  
Several schools have already undertaken intervention and professional development of their 
own design, based at least in part on their involvement in this High Challenge for High 
Achievement project.   
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2. Project Description 
 

Students’ progress can stall as they move from primary to secondary school, impacting on 
their long-term attainment and experience of mathematics.  This is partly a result of the 
limited understanding that teachers have of pedagogy, curriculum and expectations of 
students in the other phase.  Teachers and school leaders acknowledge these differences and 
accept the need for change, but can find it hard to implement.  

Research in the field suggests that access to good materials is not sufficient; for professional 
change to take place teachers need access to professional networks and to knowledgeable 
experts.  Lesson study has been widely used internationally over the past 15 years, and the 
results of this work are encouraging.  This body of work indicates that lesson study needs to 
be adapted for the particular cultural context.   

There are cultural differences across transition: “secondary teachers see themselves as 
teaching mathematics; primary teachers ... as teaching pupils” (Ofsted, 2009).  The extensive 
research literature on the professional development for mathematics teachers was used to 
adapt lesson study in our context.   

Nine schools were recruited from across the London Borough of Barking and Dagenham.  
Schools were encouraged to submit applications as clusters of three schools, with two 
primary and one secondary serving the same local community.  Each school nominated a 
single teacher, covering Year Groups 5 to 9 in the second year of the project.  Each of the 
three clusters worked alongside one of three external advisers, with extensive experience of 
mathematical problem solving and leading teacher professional development.   

Problem solving and reasoning are two of the three aims in the revised National Curriculum.  
Developing teachers’ practice in these was addressed by encouraging the use of tried and 
tested resources (Bowland maths, nRich) designed to promote problem solving and reasoning 
in mathematics. 

All teachers and external advisers came together for a network day once in each of the five 
terms of the project.  Network days consisted of theory input, teacher discussion of relevant 
themes, and time for clusters to plan collaboratively with external advisers.  Peer observations 
– informal visits to teachers’ classrooms – were scheduled in the first and last term.  In each 
of the three intervening terms clusters completed a Lesson Study cycle.  Teachers and the 
external adviser met again to plan a Research Lesson collaboratively, a one-hour problem 
solving lesson which was thought through in considerable detail, anticipating student 
responses and considering the impact of many aspects of the lesson design.  Dozens of visitors 
were invited to observe each lesson, and then to participate in a post-lesson discussion which 
was chaired by the external adviser, and included final commentary by an invited 
‘knowledgeable other’.   

The final network day marked the end of teachers’ involvement in the funded project.  All 
project schools’ headteachers and other interested schools and academics were invited to 
hear teachers’ presentations of their experience of the project, to discuss implications and to 
consider future work, for which the Local Authority pledged support.   
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3. Theory of Change and Evaluation Methodology 
 
3.1 Outcomes 
 
Table 1- Outcomes 
 

Description Original Target Outcomes 
Revised 
Target 
Outcomes  

Reason 
for 
change 

Teachers’ 
improved 
understanding of 
the mathematics 
curriculum at Key 
Stage 2 and 3 

Teachers’ peer-observed and collaborative Research 
Lesson plans make explicit reference to conceptual 
progression across transition 

Subject-specific and/or school development plans 
include greater reference to both Key Stage 2 and 3, 
i.e. topic-specific strategies outlining conceptual 
progression across transition 

n/a n/a 

Teachers will have 
an improved 
understanding of 
pedagogy 
appropriate to 
problem solving in 
mathematics.              

Relative to a control group, teacher questionnaire 
responses indicate  

 a greater change in the overall teacher centrism 
score 

 that mathematics is more about understanding, 
less about memorising 

 that mathematical ability is not fixed 

n/a n/a 

Teachers will have 
an Improved 
understanding of 
expectations 
made of pupils in 
both KS2 and KS3 

Teachers’ critical analysis of a problem solving lesson 
recognises diverse examples of desirable student 
activity and associated teacher behaviour and/or 
lesson design  

n/a n/a 

Increased 
educational 
attainment and 
progress  

Intervention group student attainment and progress 
(measured in sublevels and point scores) will improve 
relative to their control group peers  

Reduced gap between attainment of different sub-
groups/disadvantaged groups of pupils (e.g. FSM, LAC, 
by gender etc.) relative to control group 

n/a n/a 

Teachers, schools 
actively engaged 
in collaborative 
innovation to 
improve maths 
teaching and 
learning 

Project teachers’ role in school develops to include 
ongoing responsibility for mathematical problem 
solving and the innovative use of lesson study for 
teacher professional development.  

Research Lessons are attended by a diverse range of 
participants.  

n/a n/a 
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3.4 Did you evaluate your project in the way you had originally planned to, as reflected in 
your validated evaluation plan?  

Of the nine teachers, one secondary teacher was not allocated a KS3 class in Year 2 of the project, 
and it was not possible to obtain necessary data from one primary school, resulting in a smaller 
project sample.  The quantitative measure for pupil achievement is novel; to ensure its validity, a 
historical analysis was completed.  This analysis showed differing rates of progress for pupils with 
different prior attainment in mathematics at the previous Key Stage.  As a result, analysis and 
evaluation of project pupils took account of prior attainment.    

 
 4. Evaluation Methodological Limitations 

 
4.1 What are the main methodological limitations, if any, of your evaluation?  

Simplifying assumptions have been made to enable comparative and aggregate analysis of pupil 
attainment in different year groups.  Given each pupil’s mathematics result at their most recently 
ending Key Stage (in National Curriculum levels, and equivalent points), the Fischer Family Trust (FFT) 
data aggregation and analysis service was used to generate an estimate of that pupil’s mathematics 
result at the end of the current Key Stage.  FFT uses national datasets to generate models which 
correlate attainment at successive Key Stages, also taking account of gender and month of birth.  For 
all project and control pupils this FFT estimate was compared to their actual end-of-year mathematics 
result, taking the simple difference as a measure of how well each pupil has performed.  A pupil 
matching their FFT estimate has a difference of zero, pupils exceeding their FFT estimate have a 
positive difference, pupils with an end-of-year mathematics score less than that predicted by the FFT 
model have a negative difference.   

Key simplifying assumptions are:  

 Pupils make the same amount of progress each year, e.g. if the FFT estimate predicts a gain of 
2 levels from KS1 to KS2, that is from the end of Y2 to the end of Y6, it is assumed that they 
progress by ½ a level each year, so at the end of Y5 we would expect their mathematics result 
to be 1½ levels (= 3 years x ½ a level each year) greater than their KS1 score 

 The size of the difference for pupils in different year groups is equivalent, e.g. a Y5 pupil with 
a difference of +2 has done as well as a Y8 pupil with a difference of +2 

The original intention – before recruiting schools to the project – was to compare project students 
(students taught by teachers involved in the project) with a control group comprising non-project 
students from the same school, same year group.  In the event, some project schools were one-form 
entry, making the in-year group comparison impossible.  The compromise solution was to create a 
control group by aggregating all non-project students from the same year groups as the project 
classes, and students with end-of-Key Stage data from the project schools (2012-2015).   The overall 
impact of the project on student achievement was calculated using all project students compared to 
this control group, secondarily accounting for prior attainment, gender, FSM eligibility, SEN and EAL 
status by constituting a control group using matched pair sampling, in which the overall composition 
of the control group shares similar characteristics compared to the project group on each of these 
contextual variables.  

The project used an existing teacher questionnaire, designed by Pampaka and her group in the 
University of Manchester (Pampaka et al., 2012b).  The original research, design and intended use of 
this questionnaire concerned teachers of post-compulsory mathematics, with teachers asked to self-
report how often particular activities take place in their classroom.  This ‘teacher centrism’ instrument 
was more applicable to the 3 secondary teachers, and was not previously validated for use with the 6 
primary teachers in the project.  Further, the control group of peer teachers extended even further 
back, with teachers of children in Reception (age 4).  The small size (9 teachers) of the project group 
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and the extent to which the instrument had not been previously validated are notable methodological 
limitations.  In mitigation, although teachers surveyed in this project teach children much younger 
than in the original research, the questions were at least understandable to these teachers.  Certain 
items were less useful in this modified context, e.g. references to textbooks are not relevant for 
teachers of 4-year olds.  However, it should be noted that the questionnaire aimed to quantify the 
extent to which teachers were transmissionist or connectionist, archetypes identified by Askew et al. 
in the context of primary school teaching (Askew et al., 1997).  Although this research instrument was 
designed for use with teachers of older children, the underlying description of teacher characteristics 
applies equally well in this project context as the original research for which the instrument was 
designed.  The questionnaire data collected as part of this London Schools Excellence Funded 
intervention project have been shared with the designers of the original research, and may contribute 
to an increasingly valid and robust understanding of influential teacher characteristics.   

 
4.2 Are you planning to continue with the project, once this round of funding finishes? Yes 

Schools are encouraged to continue using Problem Solving lessons in mathematics, and to implement 
their own version of Lesson Study, with support which has been offered by the Local Authority.  
Headteachers and mathematics subject leaders from these schools will be surveyed for impact 
statements regarding participant teachers’ practice.   

With schools’ and teachers’ consent, we will continue to track the relative performance of pupils 
taught by these High Challenge teachers, repeating the difference-to-FFT analysis of pupils taught by 
the High Challenge teachers relative to control.                                                                                                                                                                                       

 
5. Project Costs and Funding  
 
5.1 
 
Table 2 - Project Income 
 

 
Original1 
Budget 

Additional 
Funding 

Revised 
Budget 

[Original + any 
Additional Funding] 

Actual 
Spend 

Variance 

[Revised budget – 
Actual] 

Total LSEF Funding £41,650.00   £41,650.00 0 

Other Public Funding      

Other Private Funding      

In-kind support (e.g. by 
schools) 

£29,400.00   £29,765.00 0 

Total Project Funding £71,050.00   £71,415.00 0 

 
  

                                                 
1 Please refer to the budget in your grant agreement 
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List details in-kind support below and estimate value. 

 
Table 3 - Project Expenditure  
 

 Original 
Budget 

Additional 
Funding  

Revised Budget 

[Original + any 
Additional Funding] 

Actual 
Spend 

Variance 

Revised budget 
– Actual] 

Direct Staff Costs 
(salaries/on costs) 

     

Direct delivery costs e.g. 
consultants/HE (specify) 

£9,000.00     

Management and 
Administration Costs 

£2,000.00     

Training Costs  £900.00   £1265.00 £335.00 

Participant Costs (e.g. 
Expenses for travelling 
to venues, etc.) 

     

Publicity and Marketing 
Costs 

     

Teacher Supply / Cover 
Costs 

£13,500.00     

Other Participant Costs       

Evaluation Costs £4,000.00     

Others as Required – 
Please detail in full 

     

Total Costs £29,400.00   £29,765.00 £335.00 

  
5.2 Please provide a commentary on Project Expenditure  

The large majority of in-kind Project Expenditure consisted of teacher cover and for the project lead’s 
time as an external adviser, administrator and evaluator.  A discrepancy from the original budget was 
for the hire of a larger venue to host the final network event; the cost of this larger venue was borne 
by the Local Authority.  International academics fulfilled roles in Research Lessons for no charge – this 
funding was reallocated to external support with data analysis for this final report.   
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6. Project Outputs 

Table 4 – Outputs 

Description Original 
Target 
Outputs  

Revised Target Outputs 
[Original + any Additional 
Funding/GLA agreed reduction] 

Actual 
Outputs  

Variance 
[Revised Target  
- Actual] 

No. of schools 9  9 0 

No. of teachers 9  9 0 

No. of pupils 500  490 10 

Teacher questionnaires - project 18  18 0 

Teacher questionnaires – control 90  136 -46 

Journals submitted, transcribed 36  19 15 

Lesson plans 9  9 0 

Ext. Adviser peer obs. reports 6  4 2 

Student survey 2 0 0 0 

SWOT analysis 1  1 0 

Database of participants 1  1 0 

Whole year data analysis 1  1 0 

Some teachers did not submit some journal entries.  

Peer observations at the end of the project were highly problematic to schedule, falling in the final 
half-term of the year.  

The student survey was removed in the approved theory of change and evaluation framework, but is 
included here as an item from Schedule 3 of the Funding Agreement.  

SWOT analysis was reconfigured to be teachers’ collaborative image of ‘the ideal maths lesson’.  

 7. Key Beneficiary Data 

7.1 Teacher Sub-Groups 

Benefitting teachers are the nine teachers who were involved in the entirety of this High 
Challenge project.  The data were collected at the initial network event in March 2014.   

Table 5 – Teachers benefitting from the programme 

 No. 
teachers 

% NQTs  
 

% 
Teaching 
2 – 3 yrs  

% 
Teaching 
4 yrs + 

% 
Primary 
(KS1 & 2) 

% 
Secondary 
(KS3 - 5) 

Project  Total 9 0 33% 67% 67% 33% 

 
7.1.2 Commentary on teacher sub-groups 

Nationally around 15% of teachers have up to 3 years experience, so relatively inexperienced 
teachers are overrepresented in this project.  Nationally 4 out of 5 teachers are female, which 
was well reflected in 2 of 9 project teachers being male. 4 out of 9 project teachers are White 
British, much less than the national average of 88%.  The age and ethnicity of the project 
teachers was not remarkable in the local context.   
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7.2 Pupil Sub-Groups 

Pupils included in the project cohort are those pupils who are taught mathematics by a 
teacher involved in the project, irrespective of whether the students were directly involved 
in any project activity.  Data was collected at the end of the project (June 2015) 

Tables 6-8 – Pupil Sub-Groups benefitting from the programme 

 
 

 

p c p c p c p c p c p c p c p c p c

Female 112 947 53 52 60 52 62 51 55 60 54 56 50 51 45 49 37 49

Male 101 878 47 48 40 48 38 49 45 40 46 44 50 49 55 51 63 51

FSM6 98 934 46 51 30 59 62 45 43 58 54 53 33 76 69 63 37 53

Not FSM6 115 891 54 49 70 41 38 55 57 42 46 47 67 24 31 37 63 47

EAL 120 724 56 40 63 50 14 13 55 64 79 78 67 55 62 59 42 42

Not EAL 93 1101 44 60 37 50 86 87 45 36 21 22 33 45 38 41 58 58

No SEN 175 1469 82 80 73 89 76 79 83 72 96 86 73 71 79 85 100 72

Action 31 208 15 11 17 2 19 12 15 21 4 5 23 22 17 11 0 20

Action + 7 115 3 6 10 9 5 7 2 8 0 7 3 6 3 4 0 5

Statement 0 33 0 2 0 0 0 2 0 0 0 1 0 0 0 0 0 3

PA - low 16 309 8 17 7 11 29 25 9 28 0 9 14 22 0 4 0 15

PA - middle 128 1044 65 59 77 66 57 50 58 28 86 73 73 58 44 64 68 75

PA - high 54 419 27 24 17 23 14 26 33 45 14 18 14 20 56 32 32 10

% % %

F

%

Whole project Schools

PA reflects each pupils' attainment in mathematics at the most recent end-of-Key Stage

p - project ;  c - control

number % % %

A B C D E G

%

p c p c p c p c p c p c p c p c

BAFR 26 17 67 30 0 11 18 15 25 26 33 16 21 24 16 15

WBRI 20 42 3 34 57 66 17 23 4 7 3 24 24 26 58 44

WOTH 8 8 7 5 14 6 0 0 17 8 7 8 17 12 11 13

APKN 8 7 3 5 5 1 2 2 21 24 17 12 10 2 0 1

ABAN 8 7 3 14 5 2 7 13 13 13 10 16 14 14 0 5

MOTM 4 0 0 0 0 0 15 11 0 0 0 0 0 0 0 0

BCRB 2 2 7 5 5 2 2 2 0 2 3 0 0 1 0 2

BNGN 2 0 0 0 0 0 8 8 0 0 0 0 0 0 0 1

WEEU 2 0 0 0 0 0 8 2 0 0 0 0 0 0 0 0

OOTH 2 2 0 0 0 1 0 0 4 5 0 0 7 5 5 1

AOTH 2 1 0 2 0 1 0 0 13 2 3 2 0 2 0 1

BOTH 2 2 0 2 5 1 2 2 0 1 3 4 3 3 0 2

NOBT 2 1 0 0 5 1 2 2 0 1 7 0 0 1 0 3

MWBA 1 2 0 0 0 1 0 2 4 3 0 2 3 2 5 3

AIND 1 2 0 0 0 1 0 0 0 3 7 2 0 4 5 0

MOTH 1 2 7 0 0 1 0 0 0 1 3 4 0 2 0 4

WOTW 1 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0

MWBC 1 3 3 0 0 4 2 0 0 1 0 8 0 3 0 3

REFU 0 0 0 0 5 1 0 0 0 0 0 0 0 0 0 0

Ethnicity codes are given in the DfE School census guidance

Gall
%

A B C D E F
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7.2.1 Commentary on pupil data  

This commentary focuses on differences between the overall project cohort and the cohort 
of non-project pupils from the same schools, which has been established for evaluation of 
impact on attainment, as detailed in section 4.1 of this report.  Differences between schools 
are shown in the tables in section 7.2 above.   

 Gender, SEN, FSM6 fairly represented 
The demographic profile of the whole project cohort was broadly in line with other non-
project pupils with respect to gender, SEN status and FSM6 eligibility, although 46% of 
project students were eligible for FSM6 compared to 51% of non-project pupils.  
However this rate of FSM6 eligibility was higher than the Local Authority overall 
proportion of 34%.   

 More EAL in project 
Project pupils were more likely to have EAL (56% compared with 40% non-project pupils) 

 Less Low prior attainment in project 
Project students were less likely to have low prior attainment (8% compared with 17% of 
non-project pupils).   

 Less White British, more Black African pupils in project 
White British pupils were underrepresented in the project cohort (20% compared to 
42% of non-project pupils), and Black African students were overrepresented (26% cf 
17%).  
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8. Project Impact 
 
8.1 Teacher Outcomes 
 
Date teacher intervention started: 18 March 2014 
 
Table 9 – Teacher Outcomes: teachers benefitting from the project 
 

Target Outcome  Method  Sample  characteristics  Metric used  1st Return  2nd Return  

Teachers’, schools’ 
improved 
understanding of 
pedagogy appropriate 
to problem solving 
maths lessons 

 

Teacher 
questionnaire 

All project teachers completed 
the first questionnaire at the 
end of the first network event, 
and the second at the start of 
the final network event 

Questionnaire responses were used 
to calculate a score on a 
transmissionist scale.   

Higher scores are associated with a 
more transmissionist style of 
teaching, lower scores with a more 
connectionist style of teaching.   

-0.13 
18 March 

2014 

-0.09 
7 July 2015 

 
Table 10 – Comparison data outcomes for Teachers 
 

Target Outcome  Method Sample characteristics   Metric used  1st Return  2nd Return  

Teachers’, schools’ 
improved 
understanding of 
pedagogy appropriate 
to problem solving 
maths lessons 

 

Teacher 
questionnaire 

Teachers in project schools 
were invited to complete the 
questionnaire.   

41 teachers in 7 project schools 
completed the pre-intervention 
survey.  95 teachers in all 9 
project schools completed the 
post-intervention survey.   

19 teachers completed both 
surveys, and were used as the 
control group.   

Questionnaire responses were used 
to calculate a score on a 
transmissionist scale.   

 

Higher scores are associated with a 
more transmissionist style of 
teaching, lower scores with a more 
connectionist style of teaching.   

0.20 
March, April 

2014 

-0.10 
June, July 

2015 
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The original hypothesis was that project teachers would exhibit a greater change in their transmission-
score (t-score) than a control group made up of their peers.  Teachers’ responses on the transmission-
scale questionnaire were a proxy for the problem solving pedagogy of interest here.  The 
questionnaire used in the High Challenge for High Achievement project was a slightly modified version 
of a questionnaire designed by Pampaka et al. at the University of Manchester (Pampaka et al., 2012b), 
asking teachers to report on their typical practice with regard to teaching mathematics.  Pampaka and 
her group developed the questionnaire to be able to quantify the extent to which teachers are 
transmissionist, i.e. teacher-centred.  In a significant study of the characteristics of teachers already 
and otherwise deemed effective, a team led by Askew identified teachers’ connectionist orientation 
as a key aspect in their effectiveness in teaching mathematics (Askew et al., 1997).  Connectionist 
teachers were described as emphasising links between different parts of the mathematics curriculum, 
distinct from teachers with a transmissionist orientation for whom procedures and routines are the 
most important aspect of numeracy.  In the Teleprism project Pampaka et al. found a negative 
correlation between transmissionist teaching and students’ positive disposition to mathematics 
(Pampaka et al., 2012a), the extent of transmissionism quantified by use of the questionnaire which 
was modified for use in this LSEF project.   

The data collected do not support the original hypothesis: on average the project teachers’ t-scores 
have changed less than the control group.  Given this project’s focus on teachers and students 
developing problem solving skills, we might have expected teachers’ questionnaire responses to 
support an increasingly connectionist orientation.  These results show that on average project 
teachers started with a relatively connectionist orientation, which changed little over the course of 
the project, while the control group – which we might reasonably expect not to change – has a reduced 
transmissionist-score, suggesting that these teachers are now more connectionist than at the start of 
the project.  There is no clear explanation available for why control group teachers’ t-scores have 
changed in this way, but it may be significant that teachers were surveyed at different times of the 
year, with the second survey coming towards the end of the school year, after the period of summative 
assessment which dominates the school cycle in April and May each year.  Another consideration is 
that project teachers may have had an influence on their peers within the school community – control 
group teachers were from the same project schools, and after more than a year there may have been 
a raised awareness of the project, which could affect these survey results.  Several project teachers 
have assumed greater responsibility for mathematics in their school over the course of the project, 
and have been involved in leading professional development within their schools.   

One methodological problem which has likely had a confounding impact on the project teachers’ data 
is the timing of the first questionnaire.  Rather than being surveyed at the very start of the project, 
project teachers completed the first questionnaire at the end of the first network event, after engaging 
in several sessions to introduce the ideas and practices involved in the project.  In retrospect this is 
problematic; it is probable that these sessions and the implicit messages would have made an impact 
on teachers’ responses.  It is also worth considering the probability that the teachers recruited for this 
project were already more connectionist – or less transmissionist – than the average score for teachers 
in the original Teleprism project.   

These graphs show the distribution of t-scores at the start and end of the project for both project and 
control groups.  Higher scores indicate a more transmissionist teacher orientation.   
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Despite these methodological problems, and the unexplained change in the control group, it is 
interesting to consider the difference between teachers, as revealed in different changes in t-score.  
Teachers’ names are anonymised in this analysis: :    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Even given the likelihood of the pre-intervention scores being artificially lower, two teachers (Susan, 
Florence) demonstrated a large change towards a more connectionist orientation, and one (Katy) a 
large change to the transmissionist.  These three were all female primary teachers.  

The large changes seen in Susan and Florence correlated with self-reports and positive comments 
from their own Headteachers, which give particular priority to encouraging mathematical reasoning 
and justification.   

Susan described the task that she chose for her Research Lesson because it was an activity that 
“encouraged you to reflect on your skills and to ask mathematical questions”.  Susan’s Headteacher 
reported that “the project has helped her to focus on children's learning, rather than her own 
teaching.  Having such an in depth analysis of her lesson by a range of professionals, … has given her 
a deeper insight into her own effectiveness as a teacher”.  Susan is connecting mathematical topics, 
student learning and teacher actions.   

Florence: “All ages enjoy and engage highly with these lesson types, and through this the maths they 
could access / experiment with enabled them to develop their understanding”; “for children to 
become competent problem solvers, they need to see how their strategies follow through and the 
journey to ending up at a reasonable conclusion”.  Florence identifies and values mathematical habits 
of mind, and seeks to develop these in her pupils.  In one of the network sessions Florence had 
explained that she had been ‘turned off’ mathematics as a subject not because of any problems with 
the subject, but because of a negative experience with her teacher at GCSE.  In the course of this 
project, Florence has successfully applied to become the lead for mathematics in her primary school.  
Her Headteacher reports that “her confidence and vision for maths has developed considerably”. 
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Katy has also benefitted from her involvement in the project.  Her journal entries often noted her 
pleasure at students engaging with higher level topics, with which she is impressed, and she related 
students’ high achievement to the high challenge presented by the teacher.  Her own research lesson 
was characterised by a significant focus on student discussion, which is not what might be expected 
from a more transmissionist teacher.  Katy engaged in the lesson study process, and arguably is now 
more clear and confident in her identity as a teacher of mathematics.  Reflecting on the post-lesson 
discussion, Katy wrote: “although I understood from what angle people were coming from, I don’t 
think I would change the structure of the lesson much if I were to do it again”.    Katy has also 
successfully applied for a role with responsibility for mathematics across her school.   
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8.2 Pupil Outcomes 
Date pupil intervention started: for the cohort shown, September 2014 
 
Table 11 – Pupil Outcomes for pupils benefitting from the project  

Target 
Outcome  

Research method/ data 
collection 

Sample characteristics   Metric used 1st Return and date of 
collection 

2nd 
Return  

Improved pupil 
achievement in 
maths 

Pupil attainment data:  

 Prior attainment from 
published prior Key 
Stage 

 Published FFT data 

 Current attainment from 
end-of-year school data, 
or end-of-Key Stage 
published results 

Contextual (gender, FSM6, 
SEN status, EAL status, 
ethnicity), prior (end of Key 
Stage) and current maths 
attainment data were 
collected for the entire 
project cohort 

Relative attainment is defined 
here as how many points higher 
each student has attained 
compared to their FFT estimate, 
based on their prior attainment.  
The whole cohort score is the 
simple mean average of this 
relative attainment.  6 points are 
equivalent to one NC level.  

0.3 points 

Average of per-student 
relative attainment scores 
in mathematics, collected 
in June 2015:  

 Published KS2, KS4 
maths scores  
or 

 In-school end-of-year 
maths scores 

n/a 

 
Table 12 - Pupil Outcomes for pupil comparison groups 

Target 
Outcome  

Research method/ data 
collection 

Sample characteristics   Metric used 1st Return and date of 
collection 

2nd 
Return 

Improved pupil 
achievement in 
maths 

Pupil attainment data:  

 Prior attainment from 
published prior Key 
Stage 

 Published FFT data 

 Current attainment from 
end-of-year school data, 
or end-of-Key Stage 
published results 

Contextual (as for project), 
prior (end of Key Stage) 
and current maths 
attainment data were 
collected for:  

 All non-project students 
in the same year group, 
same school as project 
students 

 End-of-Key Stage data 
for all students in the 
school, 2012-2015  

Relative attainment is defined 
here as how many points higher 
each student has attained 
compared to their FFT estimate, 
based on their prior attainment.  
The whole cohort score is the 
simple mean average of this 
relative attainment 

-0.5 points 

Average of per-student 
maths attainment scores, 
collected in June 2015:  

 Published KS2, KS4 
maths scores or 

 In-school end-of-year 
maths scores 

n/a 
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This graph shows that project students (purple) outperformed control group students overall.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Both project and control groups comprise students in Y5, Y6, Y8 and Y9.  The control group also 
includes historical Y11 data.   

‘Relative attainment’ is a measure which indicates the extent to which individual students have 
attained a higher score than the estimate given by the FFT model.   

FFT is a well established and influential educational enterprise which uses all relevant historical 
published data to model student attainment.   

The FFT model correlates attainment scores at successive Key Stages.  Given one student’s score at 
KS1 (say), the FFT model can give an estimate of the most likely attainment score at KS2, based on 
the historical performance of all other students with the same KS1 score.  This estimate is then 
compared with the student’s actual attainment in KS2.  If the student has attained a higher score 
than the estimate, the student has a positive difference.  If actual attainment matches the FFT 
estimate, the difference is 0.  If the student attains lower than the FFT estimate, the difference is 
negative.  These differences are averaged to give an overall difference for the whole cohort, 
described here as a relative attainment score.   

The control group in this graph comprises 1757 students, all of which are non-project students (i.e. 
not taught this year by a project teacher) from project schools in the past 4 years (2012-2015).  The 
graph gives an indication of how well these students have achieved.  The average difference 
(attainment exceeding the FFT estimate) is -0.5, which means that overall the cohort did slightly 
worse than might have been expected using the FFT model given their prior attainment starting 
points.  Students in the project group (i.e. who were taught by a project teacher in 2014/15) have 
an average difference of 0.3, meaning that this group did slightly better than might have been 
expected given their prior attainment starting points.  There are 6 points to one National Curriculum 
level, so -0.5 represents just 1/12 of a level.   
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Overall, project students achieved higher scores than non-project students from the same 
schools. 

As well as these overall cohort averages, the graph shows the difference for project and control 
groups with different prior attainment (PA) characteristics.  Prior attainment bands 1 and 5 comprise 
students below and above, respectively, the national expectation at the previous Key Stage, i.e. Level 
2 at Key Stage 1, and Level 4 at Key Stage 2.   
 

 

 

 

 

 

 

Prior attainment bands 2, 3 and 4 are given by the sublevel variation of those students who did meet 
the national expectation at the previous Key Stage, as shown here.  

Looking at the control cohort (orange) in Figure 1, the negative difference for PA2-PA5 indicates that 
students who met and exceeded national expectations at the prior Key Stage (PA2-PA5) performed 
slightly lower than FFT estimates.  The lower value for PA5 – higher attainers – is in agreement with 
other analyses which suggest chronic underperformance by higher attainers across the borough of 
Barking and Dagenham.  Project students with high prior attainment – PA5 – have done no better 
than control, in fact they have attained slightly lower.  However, project students have positive 
differences for PA1-PA4, indicating that these students have performed better than might be 
expected from the FFT model, and better than their control group peers.  There is a large difference 
for the project PA1 group, but this is a small number of students – only 15.  The stronger results are 
for PA3 and PA4, sizeable groups which do appear to have attained well relative to their control group 
peers.       

Matched pair analysis 

The original sample consisted of 213 project students, and 1825 control students, and all student 
data were included in the analysis shown above.  More accurate estimates were achieved using a 
matched pair sampling method to extract a comparable and representative control group.  This new 
matched-pair control group of 245 students was chosen to match the project group in terms of 
school, gender, FSM6 eligibility, EAL status, SEN status, prior attainment band and ethnicity.  Full 
details of this match are given in Appendix 3 in this report.   

Using matched pair sampling controls for the effect of each of the variables (gender, FSM6, … etc), 
and allows for testing of statistical significance, first using t-tests and then Analysis of Variation 
(ANOVA).  Although project students were confirmed as having a higher average than the matched 
control group, as in the whole population analysis above, the difference between project and 
control was not statistically significant  for any of the contextual variables given, including prior 
attainment.   

Based on the above findings, the effectiveness of the project intervention is inconclusive:   

students from the project group did achieve higher scores, but this is not unlikely the result of 
chance.  

Figure 2 - assignment of Prior Attainment according to prior Key Stage 

Prior Attainment Band PA1 PA2 PA3 PA4 PA5

relative to national expectation below above

(sub) level prior attainment at KS1 B,N,W,1 2C 2B 2A 3,4

(sub) level prior attainment at KS2 B,N,2,3 4C 4B 4A 5,6

numbers in project cohort 15 25 43 60 54

numbers in control cohort 305 288 372 376 416

at
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These findings, however, should not be interpreted as discouraging, as they mostly suggests that 
more rigorous testing with much more rigid and controlled sampling is needed to fully determine 
the effectiveness of the intervention.   

Investigating teacher outcomes and pupil outcomes 

One final analysis investigated whether greater change in certain teachers’ t-scores might be 
associated with improved pupil outcomes for pupils taught by those teachers.  The relative 
attainment of pupils taught by Katy, Florence and Susan (schools A, E and G) – the ‘big change’ 
teachers with the greatest change in t-score – was compared with the relative attainment of a 
control group composed of other project pupils using matched pair sampling.   

 
 
 
 
 
 
 
 
 
Both project and control pupils do better in the three ‘big changer’ schools than in the other project 
schools.  However, the difference for project pupils is statistically significant – we can be 95% 
confident that the higher average for project pupils in the ‘big changer’ schools is not as a result of 
chance.  The same analysis for control pupils in the same groups of schools gives no statistical 
significance for the difference seen – the results for control pupils in the ‘big changer’ schools might 
only be higher as a result of chance.   

Project pupils taught by teachers with the greatest change in t-scores achieved higher scores than 
project pupils in other schools.  This is unlikely to be a chance result.   

This is not conclusive, but raises the tentative suggestion that pupils’ higher scores were mediated 
by their teachers’ apparent larger response to the project.  This is speculative, and does not account 
for one teacher having a large increase in t-score, while two had a large decrease.  Further work is 
needed to validate the transmission-score instrument with primary teachers, to account for control 
group changes over time, and to investigate a possible causal relationship between change in 
teachers’ transmission score and those teachers’ pupils’ outcomes.   

 

8.2.1 Commentary on sampling for pupil outcomes 

As described above, primary analysis did not use any sampling – all pupil data was included, 
consisting of 213 project students and 1825 control group students.  Of these, 16 (8%)project pupils 
and 68 (4%) control group pupils could not be included because prior attainment data were not 
available.   

Secondary analysis was completed using a matched pair sampling methodology.  A control group of 
245 was selected to match the project group for each of the following key variables: school, gender, 
FSM6 eligibility, EAL status, SEN status, prior attainment and ethnicity.  This matched pair sample is 
highly representative of the project group, and enabled accurate testing to determine the statistical 

av. relative attainment project control

big changers' schools 0.94 0.33

other project schools -0.50 -0.02

Figure 3 – average relative attainment for project and control  
 .                 pupils, in “big changers”’ and other project schools 
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significance of differing statistics.  No statistical significance was found between the project group 
and this matched pair control group, on any of the variables.   

A tertiary analysis was suggested by the outcomes of the quantitative measure used to gauge 
teacher outcomes.  A new group for the purpose of analysis comprised 70 pupils taught by three 
teachers who were otherwise identified as being of interest.  A matched pair sample was selected 
from students taught be the remaining four project teachers.  A statistically significant difference 
was found between pupils in these two groups, which is not attributable to differences in attainment 
for all pupils in these schools.   

Full and extensive details of the statistical methods and results are given in Appendix 3.   

 

8.3 Wider System Outcomes  
 
Table 13 – Wider System Outcomes 

 

Target Outcome Method Sample Metric 1st Return 2nd Return 

Teachers, schools 
actively engaged in 
collaborative 
innovation to 
improve maths 
teaching and 
learning 

Registered 
attendance 
at Research 
Lessons 

Participants 
applied to join 
Research 
Lessons, and 
subsequently 
invited.  Only 
2 applications 
were 
unsuccessful, 
due to the 
constraining 
classroom 
size.  

Number of 
participant visits 
to a Research 
Lesson 

6 

participant 
visits to a 
local 
Research 
Lesson prior 
to the 
project 

111 

participant 
visits to the 
nine project 
Research 
Lessons, July 
2014 - 
March 2015 

Number of 
participant 
visitors 

3 

participant 
visitors 

53 

participant 
visitors 

 

The project held nine Research Lessons, in three clusters of three in July 2014, December 2014 and 
March 2015.  The research lessons were public events, and included 111 visits by 53 educational 
practitioners, including teachers, senior leaders, national and international academics with expertise 
in mathematics education.  3 visitors had participated in local Research Lessons prior to this project, 
and international teachers and academics from Japan and Shanghai had extensive prior experience 
of lesson study in their own country, not recorded here.  For 35 local teachers the project Research 
Lesson represented their first ever involvement in lesson study.  
 
8.3.1 Commentary on data for wider system outcomes 

The number of visitors to each Research Lesson was variable, with a lowest value of 5 and a highest 
value of 25 visitors in the classroom for a one-hour lesson involving mathematical problem solving.  
Each Research Lesson was advertised as a public event, and visitors were invited after first expressing 
their interest.  In determining an appropriate group of participants, the project lead gave 
consideration to the size of the classroom, and tried to maintain a balance of expertise, particularly 
with regard to phase, and prioritising involvement of school practitioners.  It was notable that visitors 
tended to express interest in research lessons in their own phase.  Attendance was lowest in the 
final series of research lessons in March 2014, which we speculate may have been influenced by 
schools’ focus on test and exam preparation at this time of year.   
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In the course of the project we became aware of two schools which had independently implemented 
their own version of lesson study, although not focused on mathematics.  A senior leader from both 
of those schools had participated in a project Research Lesson.   

Senior leaders from several project schools expressed their firm interest in being involved in future 
lesson studies, and cited clear benefits to their teachers – notably confidence, validation of practice, 
and subject knowledge – as a result of working with a wide range of experienced practitioners.   

 
8.4 Impact Timelines 

The impact of this professional development is evident in teachers’ practice in Research Lessons and 
in their journal reflections.  The nature of Lesson Study is that teachers are encouraged to question 
and challenge their pre-existing notions of how mathematics is learnt and taught.  This challenge 
was evident early in the project, with teachers reporting that Lesson Study was distinct and new to 
them.  There was variation in teachers’ response to the challenge presented in this accelerated 
programme, due in part to each teacher having particular responsibility for ‘their’ Research Lesson, 
which took place in their classroom; the Research Lessons took place over three successive terms.  
This variation was anticipated, but not individual teachers’ reactions.  The impact on some teachers 
was expressed in terms of their increasing confidence with regard to teaching mathematics.  Senior 
leaders were instrumental in making this apparent; teachers’ modesty made this development 
harder to appreciate.   

The direct impact of the project on pupils was in each of the nine Research Lessons.  Given the high 
level of forethought, planning and expectations of students for each Research Lesson, impact on 
pupils was as expected.  Teachers reported that pupils were sometimes unusually quiet, which they 
related to the unusually high number of adults observing.  It should be noted here that several 
teachers reported that the project had an impact on their teaching beyond the actual Research 
Lessons.  This will also have had an impact on pupils, but there is no evidence here on which to 
comment.  

Wider school outcomes include the successful participation of many educational practitioners, and 
the continuation and further development of this CPD.  The first series of Research Lessons had high 
attendance, but participation in the third series was more modest.  It is not yet clear what factors 
impact on the level of interest in a given Research Lesson, but timing within the school year is likely 
to be key.  Some participants from the early Research Lessons were keen advocates, and 
independently implemented their own projects with elements of the lesson study which they had 
experienced in the High Challenge for High Achievement project.  This was not anticipated, and is an 
important outcome.  When trying to establish a new community of practice – as with this project – 
the involvement of practitioners with the capacity to implement their own project is influential.   

 
9. Reflection on overall project impact 

The High Challenge for High Achievement project had a significant impact on the teaching practice 
of all the teachers involved, as reported by the teachers themselves and in the view of their senior 
leaders.  The aims of the project were to focus on teachers’ knowledge and practice with regard to 
curriculum, pedagogy and expectation of students, and to develop a culture of excellence in 
mathematics education in the classroom.  High-quality research lessons, teachers’ journal entries, 
comments in post-lesson discussions and senior leaders’ evaluative comments on teachers’ 
involvement demonstrate the extent to which these aims have been met, which directly apply to 
the four stated aims of the London Schools Excellence Fund, and support the hypothesis that 
investing in teachers improves outcomes for students.   
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Curriculum 

There are three aims of the new National Curriculum for mathematics:  

 fluency for conceptual understanding 

 reasoning 

 problem solving 

For each research lesson teachers devoted considerable time planning collaboratively – often 
challenging each other on their own understanding of the learning goals.  This planning resulted in 
clearly identified and challenging concepts to be learnt, such as additive and multiplicative reasoning 
leading to linear equations for Y7, and working with experimental and theoretical probability in Y6.  
Other lessons were designed to investigate valid questions in mathematics education, with a 
particular focus on students’ mathematical reasoning, both oral and written.  The impact of this 
work will be sustained: as a result of engagement with the project, most of the schools have now 
committed to embedding problem solving lessons in the curriculum across the school, challenging 
problem solving now recognised by the project teachers as a key aspect of the National Curriculum.  
Teachers recognise this mathematical learning as valid and are clear on what their curriculum can 
achieve; one project teacher wrote that “for children to become competent problem solvers, they 
need to see how their strategies follow through and the journey to ending up at a reasonable 
conclusion”.   

The principal aim of this project was teacher professional development.  Students taught by these 
project teachers did achieve higher scores than other students in the same schools, particularly 
those with middle scores in their prior attainment (especially KS2 students with a prior KS1 level of 
2B or 2A).   

Pedagogy 

Every teacher hosted a public research lesson, with up to 25 visitors observing.  This was daunting, 
and teachers rose to the challenge of designing lessons which were actively experimental and 
focused on stated goals for student learning: “I think the power of lesson study is to make things 
you know explicit in your mind and to put them into practice in a way you would not do ordinarily.  
As a fairly new teacher it has made me think about how the decisions, sometimes minor ones, affect 
students’ learning”.  Seemingly small decisions by the teacher were seen to make a significant 
difference both on how the lesson progressed, and what was learnt; these details were often the 
subject of discussion by teachers and the invited observers in the post-lesson discussion.  This 
development of teachers’ pedagogical content knowledge impacted on teachers’ subsequent 
practice, extending beyond the research lesson in which it was learnt.  One Headteacher reported 
the lasting impact of the project on his teacher who “has developed a greater ability to plan for the 
intricate detail of a lesson, now better recognising the dynamic complexity between planning and 
execution”.   

Teachers reported anticipating student responses as a particularly useful aspect of the lesson study 
process.  When planning a lesson, teachers imagined and predicted what students might do or say 
at a given moment, then planning their own next steps to move the lesson on towards the desired 
learning outcome: “by thinking about how the children would respond, we were able to see how 
our questions and challenges would push them on – getting them to think more deeply about the 
issue / concept.”  Although the anticipated student response might not be what actually happened, 
planning in this way focuses attention on both the mathematical concepts and how they are learnt.  
As a result of this in-depth planning and rehearsal of what might happen in the lesson, teachers 
were particularly attentive to what students said and did in the classroom, and could make a 
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coherent, comprehensible whole from the broad range of student responses.  For one Headteacher 
the project “has helped her [the teacher] to know when to intervene in the process of learning and, 
more importantly, when to stand back and watch. It has given her the confidence to allow children 
time to think through ideas and concepts for themselves”.  Building teachers’ confidence and 
expertise as teachers of mathematics is a significant and enduring gain of the project, and hard to 
achieve, especially for non-specialist primary teachers.   

Expectations of students 

The clear and stated outcome of each lesson study in this project was an aspect of student learning.  
Teachers started with high expectations of their students, but were consistently surprised, often 
impressed, with the student learning that the lesson studies allowed them to see so clearly.  With 
the support of their peers and particular encouragement from the external advisers, teachers 
designed lessons which demanded more of students than in a typical lesson.  Rather than playing it 
safe, the public nature and the research orientation of the research lessons encouraged innovation 
and risk-taking by the teachers, with a focus in the classroom on how well and to what extent 
students were meeting the high expectations set.  Teachers benefitted from also acting as observers 
in their peers’ lessons, and commented on students’ sometimes unexpected success with 
mathematics, which was more often noted in students’ spoken rather than written work.  Given the 
time and space and high teacher expectation, teachers found that students engaged impressively 
with challenging concepts.  Some research lessons included brief interviews with students 
immediately after the lesson, which typically confirmed that students find it satisfying to be 
challenged in their mathematics learning; teachers reported this same finding as a result of 
surveying students at the end of the year.   

Several teachers had not been back to primary or secondary school – the phase other than that in 
which they now teach – since being a student themselves.  Teachers benefitted from this 
experience, and were often impressed by both their colleagues’ work and students’ achievements.  
Teachers’ comments tended to diminish rather than amplify the differences between learners and 
learning in each phase: students respond to the mathematics offered, irrespective of age. 

Culture of excellence 

An overarching and long-term goal of the High Challenge for High Achievement project is to develop 
and sustain a culture of excellence in mathematics education in school – to support professionalism 
for teachers of mathematics – and was successful in several ways.  Teachers were committed to 
working with each other, and valued each others’ expertise.  Teachers spent significant time 
planning together, including time with an external adviser, and trialled some lessons with each 
others’ classes in preparation for a research lesson, which was unfunded and over and above the 
project expectations.  Teachers’ roles in collaborative work were sometimes complementary, 
sometimes challenging.  The structure of the lesson study allowed teachers to develop their 
professional behaviour, and resulted in lessons that embodied their heartfelt conviction about the 
teaching and learning of mathematics.   

The overall participation in the nine research lessons included 111 visits.  As well as 100% 
attendance by the planning team across the 18 month project, participant observers included 
teachers, mathematics subject leaders and senior leaders from local and regional schools, and 
mathematics educators from the private and higher education sector, including visiting teachers 
from Shanghai, China and internationally respected academics from Tokyo, Japan.  Each research 
lesson was followed immediately by a post-lesson discussion, chaired by the external adviser, with 
a final comment from a specifically invited ‘knowledgeable other’.  This formal structure was 
adopted from our knowledge of public lesson study in Japan, and made a distinctive contribution to 
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the project.  The purpose of the lesson observation and ensuing discussion in these research lessons 
is distinct and different from teacher performance management, which is a common purpose of 
observation in English schools.  By comparing the published lesson plan with observers’ accounts of 
what happened in the classroom, the aim of the lesson study is to develop all participants’ expertise 
in the teaching and learning of mathematics.  An early comment from one teacher was that “I have 
never really observed a lesson before where the emphasis was on learning of the children.  Learning, 
not the teacher and how they can improve”.  The breadth of experience of those involved, the 
commitment to engage in professional learning, and the safe space afforded by the formality of the 
process allowed teachers to develop their capacity to critically analyse their own practice.  As one 
Headteacher commented, “having such an in depth analysis of her lesson by a range of 
professionals, with the focus being on the children, has given her a deeper insight into her own 
effectiveness as a teacher”.  The profound impact of this project on teachers’ self-identity is clearly 
expressed by one teacher who now feels “much more involved and committed into the profession 
than I did at the start of the project”. 

Teachers’ dedication and the significant commitment entailed by involvement in this project is 
valued by their schools.  Of the nine teachers, three have been offered and accepted significant 
responsibilities for leading mathematics education in their schools, and another has been successful 
in becoming a mathematics-specific SLE.  Project teachers are advocates of the approach that they 
have developed in this project, which is (reports a Headteacher) “the most beneficial thing she has 
done.  Her confidence and vision for maths has developed considerably.  The support and 
development she has had and her enthusiasm has rubbed off on the school and staff”.  Several 
project schools have committed to a regular focus on problem solving in mathematics, and a lesson 
study approach to professional development has been adopted both in project schools and in 
schools of those who visited research lessons.   
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10.   Value for Money  

10.1 Apportionment of the costs across the activity  
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The table shows the number of days spent on each broad type of activity.  Because some activities 
involved more people, the number of ‘people-days’ is used as a proxy for project activity.   

This is a valid approach; the overwhelming majority of the total costs were for participants’ time 
rather than on materials or expendable items.   

10.2 Commentary on value for money 

Time spent on face-to-face teacher CPD – which in this project includes teachers’ collaborative 
planning – is relatively cheap; 24% of the estimated time, and 20% of the cost were spent on this 
activity.  However, teacher time away from school is precious, and this value is not accounted for 
here.  This could be more easily afforded if groups of teachers in the same school worked together.   

Events for pupils – which in this project includes Research Lessons – are relatively expensive; 20% 
of the estimated time and 24% of the total cost were spent here.  This is justifiable – the Research 
Lesson is a highly valuable public event, and sometimes incurs costs for the involvement of high-
profile individuals, teacher time and hospitality.  The benefit of the Research Lesson is felt beyond 
the time in the lesson itself.  The Research Lesson is the culmination of teachers’ efforts; keeping 
a sustained focus on actual classroom practice contributes significantly to maintaining a productive 
approach to collaborative work, and has been shown to make CPD more effective (Joyce & 
Showers, 2002).   

In this project around 8% of the costs were spent on the collection and evaluation of data.  This 20 
people-day cost was appropriate and necessary, and an important aspect of the work of the 

Broad type of activity 
Days 

(n)

People-days 

(n)

People-days 

(% of total)

Estimated cost, 

inc. in kind (£)

Cost

(% of total)

Producing/Disseminating  

Materials/Resources
10 22 10 8000 11

Teacher CPD (face to face/online etc) 9 55 24 14000 20

Events/Networks for Teachers 5 58 26 17000 24

Events/Networks for Pupils 9 45 20 17000 24

OTHERS: 

Managing participation at Research 

Lessons
9 9 4 2500 3

Data collection & evaluation, 

in-house analysis
20 20 9 6000 8

External evaluation 5 8 4 5000 7

External data analysis 5 5 2 1000 1

Marketing / conference 2 5 2 1000 1

TOTAL 227 100 71500 100
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project.  This is a cost which could be reduced in future projects, by replicating the methodology 
which has now been established, and making each school responsible for the collection and 
evaluation of their own data.   

This was a relatively intensive programme, with teachers involved in 13 days of professional 
activities over the course of 16 months.  This intensity was deliberate and intentional, not because 
we considered this exact formulation the single most effective way to effect sustainable change, 
but because we were convinced of the profound benefits of Lesson Study, and had a need to 
compensate for the lack of a mature system of school-centred CPD which we see in countries such 
as Japan.  Teachers in Japan have a common understanding of the aims of Lesson Study; it is highly 
valued and supported by senior leaders, and there are many senior practitioners available who 
have direct relevant experience to any school or teacher who wants to engage in critical analysis 
and improvement of their own practice.  The London Schools Excellence Fund enabled the 
involvement of external advisers with key expertise in mathematics education CPD and Lesson 
Study, who could support initiate teachers in an accelerated programme.  The project has had a 
large impact on this group of teachers, as detailed in this final report.  Teachers report increased 
confidence and competence, not in theoretical considerations and reflections on mathematics 
teaching and learning, nor resources and ideas that they might try later, but innovative approaches 
which they have actually used in their current classroom practice, as validated by a wide range of 
peers and esteemed practitioners.  As well as this active experimentation and developing 
professional behaviour, teachers have an improved awareness of their current practice and what 
they are seeking to change.  Several project teachers have been promoted during the course of 
this project, tangible evidence of their growing confidence which is also recognised by those 
working alongside them.  These are significant achievements in the timescale afforded by the 
project, and represent excellent value for money compared to alternative provision of CPD.   

 
10.3 Value for money calculations 

An appropriate comparison would be to consider the costs and benefits of a teacher leaving school 
for 13 days to attend external CPD events.  The typical cost to the school is a fee of £300, and a 
teacher cover cost of £200 for the day, £500 in total – a unit cost of £500 per CPD day.  On this 
basis, almost £60k would be spent on these teachers.  This HC4HA project cost a little under £72k, 
of which over £12k was on evaluation activities, important for the purposes of accountability, 
responsibility in public expenditure, and monitoring impact.  The core activity of the project – 
teacher professional development – cost the same in the High Challenge for High Achievement 
project as a series of external CPD events.   

For the same project delivery costs, the benefits to teachers from involvement in the HC4HA 
project far exceed what could be achieved in a series of lectures or high-volume workshop events.  
Teachers in this project had sustained support from an external adviser, with one adviser for every 
three teachers.  Teachers maintained a focus on improving their practice in the context of actual 
pupil learning in a classroom context.  Teachers built relationships with peers in local schools, 
sometimes working with pupils who had attended both schools.  Teachers interacted and engaged 
with experienced practitioners, national and international academics as mutually respected 
colleagues.  Teachers had clear sight of how to change their practice, and were supported in taking 
steps to achieve it.  For comparable costs to other typical CPD provision, this project provided high 
quality support and outcomes.   

While we argue that this project was cost effective, we would not promote this approach over all 
others; 13 days of CPD in 16 months is an unusually high rate, with some obvious disadvantages 
for teachers and schools in particular.  This high acceleration was due more to the timescale 
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associated with the grant funding than to considerations of how best to effect professional change.  
As a ‘kickstarter’ programme this was experimental, and the evaluation suggests that it was 
successful.  This same programme could be replicated in a similar context.  Alternate approaches 
are possible which could engender the same high standards and a positively critical stance.  For 
example, now with working knowledge of lesson study, any of these project teachers could lead a 
cluster to work collaboratively in their own school, calling on peers in their local community of 
practice for external support and perspective.  With a fledgling culture of mathematics education 
to draw upon, there is an opportunity for this good practice to mature, evolve and spread across 
the education system. 

References:  

Joyce B, Showers B (2002) Student Achievement through Staff Development. 3rd ed. London: 
Longman. 

 
 

 

11. Reflection on project delivery 

11.1 Key Enablers and Barriers to Achievement 

In design and from the outset, this project involved individual teachers from neighbouring schools 
collaborating regularly, predominantly to plan an upcoming research lesson.  This was a key 
enabler in building a community of practice, and helpfully disrupted potentially limiting 
assumptions that might exist in any one school.  However this same aspect created logistical 
barriers; communication and finding appropriate times to meet were sometimes problematic, 
issues that would be far more easily surpassed in the context of collaboration of a group of 
teachers from the same school, who would be much better placed to find mutually convenient 
times to work together.   

Teachers reported that the lesson study process was distinct from other lesson observations in 
which they have been otherwise involved, and noted in particular the lack of judgemental criticism 
of teacher performance.  This led to an increasing culture of trust, honesty and openness between 
teachers, which enabled them to identify and address specific aspects of their mathematical 
knowledge for teaching .  This was at least in part thanks to external advisers having a conscious 
and explicit brief to ensure that post-lesson discussions did not stray into statements of opinion 
without evidence, nor summative “Ofsted-style” judgements.   

External advisers also played a key role in the planning process, challenging teachers to justify their 
lesson design and to clarify the intended learning goals, which had a direct impact on teacher 
subject knowledge.  The recruitment and cost of external advisers is a barrier – a self-sustaining 
system might include more experienced teachers taking a lead with less experienced lesson study 
clusters.  

Support and interest from senior leaders was influential and variable across schools.  Teachers 
craved their own senior leaders’ validation in this work, resulting in specific appeals for senior 
leader participation in Research Lessons.  Participation in a Research Lesson is a half-day 
commitment, and not every school was able to commit senior leaders’ time to this.  However, 
teachers’ involvement was well supported by their school leaders, with no teacher refused cover 
over the 16 month project.  Many senior leaders were keenly aware of their teacher’s involvement, 
and sought to capitalise on teachers’ enthusiasm and expertise.   

11.2 Management and Delivery Processes 
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Schools were offered an informal contract at the point of recruitment, outlining expectations of 
the school to the project and vice versa, which was signed by both the project teacher and the 
Headteacher.  This early approach was effective in establishing key lines of communication, and 
was a useful point of reference as the project developed.  

The majority of the substantive work in the High Challenge for High Achievement project 
comprised  

(i) network days 
attended by all teachers and external advisers – dates for the whole project (one per term) 
were scheduled and shared at the start of the project 

(ii) cluster planning meetings 
three teachers and an external adviser meeting to continue and complete preparation of the 
upcoming research lesson 

(iii) research lessons 
hosted in one teacher’s school, three teachers and the external adviser organised and 
facilitated a research lesson, typically a half-day event with pre-lesson briefing, a one-hour 
lesson, and post-lesson discussion.  

Unprompted, Headteacher reports include favourable comments regarding the effectiveness of 
the management and delivery processes: “HC4HA was an excellent project that was very well led”; 
“The project has been the most beneficial thing she has done… The support and development she 
has had and her enthusiasm has rubbed off on the school and staff.” 

Network days were well attended, with only 1.5 teacher-days lost (of 45).  Each network day 
included some theory input, opportunities for teachers to engage and reflect on key readings 
pertaining to the project aims.  At the final event of the project, one teacher recalled a particular 
idea which was introduced at the launch event (Mason’s Discipline of Noticing), and spoke to its 
enduring impact.  The delivery process was effective in enabling this teacher to develop 
professionally, to be able to incorporate new ideas into his existing practice.   

Clusters each made their own arrangements for meeting to prepare for the next research lesson.  
While external advisers did take a lead, the date, time and format of these meetings was entirely 
consensual and locally defined by the cluster.  This relied on strong communications and positive 
relationships between teachers, each of whom was a dedicated practitioner with a full timetable, 
many with other responsibilities.  There was significant variation in the organisation of this 
planning.  Some clusters found it harder to arrange face-to-face meetings – resorting to an 
overreliance on e-mail correspondence – and did not establish a productive way of collaborating 
in the small amount of time afforded.  Other clusters did much more than what was expected or 
funded (each external adviser was funded to join the cluster for one day for each research lesson), 
with some teachers trialling lessons with each others’ classes ahead of the public research lesson.  
One project teacher reported that “collaborative planning with people who I don’t usually work 
with and with different experiences and knowledge to myself has been invaluable, aside from the 
friendships that have developed”. 

Dates for research lessons were agreed a couple of months in advance, which allowed sufficient 
time to send out notifications and invitations to prospective participants.  The project lead took 
sole responsibility for maintaining invitation lists and distributing final copies of research lesson 
materials.  Every research lesson event was well organised by the cluster, with participants 
generously catered for in every school.  Teachers were released for a whole day for each research 
lesson (three over three terms), an indication of schools’ commitment to the project.  This also 
raised the status of the research lesson, an acknowledgement from school leaders that this was 
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important work which merited teachers’ time.  External advisers had an important role in 
maintaining particular aspects of the lesson study, notably that participants: should make detailed 
and verbatim observations; could not interact with students; and that the post-lesson discussion 
was intended to explore the differences between the lesson as planned and enacted.  To achieve 
this the post-lesson discussion was chaired by the external adviser, with observers encouraged to 
share evidence from the actual lesson rather than opinion alone.  A ‘knowledgeable other’ – an 
expert with extensive experience of lesson study – was invited to make a final comment at each 
event, commenting not only on the research lesson but also on the lesson study overall.  
Knowledgeable others included national and international academics, and a local teacher with 
several years’ successful experience leading lesson study.  Coupled with the collective 
responsibility emerging from collaborative planning, this delivery process was effective in 
developing a culture of trust amongst a wide range of participants, establishing a context where 
teachers, senior leaders and academics were mutually respected, and active research and 
insightful observations were valued.   

Relevant quotes from teachers included:  

“The most useful part of the post-lesson discussion came from our Japanese colleagues, when they 
commented on which ‘big ideas’ could have been explored more.” 

“I have never really observed a lesson before where the emphasis was on learning of the children.  
Learning, not the teacher and how they can improve.  This was so interesting and I’d imagine given 
the opportunity, an invaluable learning tool for all teachers.“ 

“I am finding that I can feel quite defensive at times during the post lesson discussion on behalf of 
my ‘team’ and our work. … It doesn’t seem like a ‘lesson observation’ any more and I’m seeing the 
clear difference between that and a research lesson now” 

“I feel that the points made by the Professor were very useful during the post-lesson discussion as 
our discussion did focus on general learning and problem solving rather than the mathematics 
involved” 

[from a HT] “This has placed her work within a wider context, … [and] has made her more confident 
about her own teaching and the abilities that she has: the project has taken away any anxiety that 
she previously had about such scrutiny.  Having such an in depth analysis of her lesson by a range 
of professionals, with the focus being on the children, has given her a deeper insight into her own 
effectiveness as a teacher” 

“The discussion went really well and I learnt a lot about how the children engaged with the 
learning.  One particular response was about what I said: mostly questions, which pushed the 
children on and I sometimes walked away without listening to the response – this is something he 
said I do in lessons to make children think” 

“The whole experience is definitely impacting my everyday teaching in class.  My children have a 
more open attitude to maths. “ 

These quotes represent qualitative evidence that the management and delivery processes were 
effective in supporting the project aims.  
 
 
11.3 Future Sustainability and Forward Planning 

Trust and mutual respect are essential factors in the success of this approach, supporting the 
honesty, intellectual curiosity and community of practice that constitute a culture of 
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professionalism.  Particular regard should be given to distinguishing (this) valuable professional 
development and the monitoring and evaluation of teacher performance.   

Several teachers and schools are keen to capitalise on the gains made in the course of this project.  
Each project teacher is now in a position to lead on lesson study in their own school.  It is 
appropriate for schools / clusters now to assume responsibility for the management and delivery 
processes necessary to undertake lesson study.  Headteachers and project teachers came together 
at the final event to discuss future opportunities for this learning, with a keynote address on how 
lesson study features as an embedded practice in elementary schools in Japan.  Schools were 
encouraged to develop their own interpretations and implementations of lesson study, not as an 
end in itself but as a means to a valid and purposeful end in their own context, which the Local 
Authority is keen to support.  Schools associated with the High Challenge for High Achievement 
project have already committed to and adapted lesson study, which was also shared.  One school 
involved all teachers of a particular group of students – the lowest stream, who have 
underperformed – in lesson studies, with a view to developing a more coherent approach to meet 
that group’s distinctive needs.  Another school has used a lesson study methodology to support 
the ongoing professional development of recently qualified teachers, i.e. teachers who have 
recently completed their NQT year.  One of the project schools demonstrated the lesson study 
approach live at a national conference, with a group of students and an abridged lesson, to high 
acclaim.  The project external advisers are both involved in further lesson study projects with 
schools in London and the South East.   

The knowledge and resources developed in the course of this project are embodied in the teachers 
and practitioners who have been involved.  The activities already undertaken and underway 
represent an opportunity for the sustained impact of the High Challenge for High Achievement 
project, and the development of a wider professional culture of excellence in mathematics 
education across London.   

 

12. Final Report Conclusion 

This highly challenging project was appropriately named.  Pupils were challenged to engage with 
complex mathematics in unconventional contexts.  Teachers were challenged to design lessons 
meticulously, inviting comment and interest from their peers.  All participants were challenged to 
confront and refine their understanding of how mathematics is learnt.   

Evaluation of the project suggests success in each of these outcomes.  Pupils taught by project 
teachers exceeded their peers.  Teachers hosted public research lessons and each engaged in three 
cycles of lesson study.  Scores of practitioners came together to observe and discuss the learning 
of mathematics.   

Fluency for conceptual understanding, reasoning and problem solving are given as the three aims 
of the National Curriculum for mathematics in England.  Using a lesson study methodology as a 
framework to maintain a clear focus on pupil learning, this project successfully enabled teachers 
to develop professionally, enhancing their knowledge and understanding of each of these aims.  
Teachers report increased confidence in their own practice, which was validated by their peers.  
Teachers can use their enhanced knowledge and understanding of the mathematics curriculum 
and mathematics-specific pedagogy to set higher expectations of their pupils – they have a richer, 
deeper repertoire to draw on to craft opportunities for mathematical learning.   

This project aimed to explore and enhance our understanding of mathematical problem solving, 
particularly across the transition between Key Stage 2 and Key Stage 3.  The 2009 HMI report 
“Understanding the Score” found that “secondary teachers see themselves as teaching 
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mathematics; primary teachers ... as teaching pupils”.  It may be unsurprising to find that 
secondary teachers, as specialists in mathematics, had greater subject knowledge, and this was a 
finding in the High Challenge for High Achievement project.  Primary teachers in particular felt that 
they benefitted from engaging with mathematical content to which they typically have less access, 
and cited several topics that they might not have been comfortable to teach without collaboration, 
including straight-line graphs and combinatorics.  It was more surprising to find that there was not 
a clear distinction between primary and secondary teachers’ pedagogical approaches, which might 
have been presupposed.  Early in the project, highly structured lessons relying on all pupils making 
the same small steps and a ‘need for speed’ were more commonly seen in primary lessons.  
Discussion featured in both phases, but was more often aimed at recall in primary, and at 
establishing connections in secondary.  Two factors may account for some of these differences.  
Firstly, teachers of Year 6 pupils understandably focus on preparing pupils for the end-of-Key Stage 
high-stakes tests, whereas Key Stage 3 teachers often feel that they have more time to cover the 
curriculum.  Secondly, teachers’ pedagogical content knowledge – the methods, models and 
metaphors that teachers can use to present ideas – is limited by teachers’ subject knowledge.  
Teachers’ secure grasp of the subject itself supports greater confidence and options in how that 
subject can be taught, particularly in using approaches that rely on interpretation and decisions in 
the moment.   

From this perspective it may seem that primary teachers benefited more than secondary teachers, 
and this was reported.  However, secondary teachers did note their surprise at the extent to which 
pupils were already succeeding with topics at primary school – “I was shocked as a secondary 
teacher – primary children are already doing what I’m doing in Year 7!”.  Feeling that they were 
free to cover topics other than those on a prescribed scheme of work or programme of study, 
clusters designed lessons with little distinction between the demands they made of primary and 
secondary pupils, and did not correlate pupils’ learning with their phase.  Pupils rose to the high 
challenge presented, as was seen in the research lessons, and as reported by pupils in a review of 
their own learning at the end of the year.  However, secondary teachers’ surprise and the lack of 
distinction by phase raises questions about how teachers decide on the appropriateness of a given 
topic for a class.  Two outcomes of this project were to increase understanding of (i) conceptual 
development and (ii) expectations of pupils across KS2-3 transition.  The findings from this project 
and the questions raised suggest that more evidence is needed to be able to confidently 
characterise either conceptual development or age-appropriate expectations across KS2-3 
transition.   

Lesson study was a very successful method of delivery in the High Challenge for High Achievement 
project.  Collaboration, access to a broad range of expertise, and a common goal – the research 
lesson – all contributed to enabling teachers to build the confidence to change, significant learning 
for these teachers which will be sustained and will impact their teaching more generally.  Project 
teachers early identified the importance of trust and mutual respect, without which they would 
not have felt able to challenge their own and each others’ practice.  This project took teachers from 
a standing start to high-stakes public research lessons very quickly, a demanding transformation 
which was significantly supported by the involvement of funded external advisers.  In a more 
mature system in which lesson study is embedded, such as Japan, a teacher (who already knows 
something of the culture of lesson study) might expect to attend one research lesson a year, and 
be involved in planning and leading a lesson study cycle once every few years, which are 
occasionally public and feature final commentary by a widely-respected koshi or knowledgeable 
other, typically an academic or a practitioner with extensive experience of the lesson study process.  
By contrast, project teachers here went from total ignorance of lesson study to planning three high-
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profile research lessons in 16 months.  This accelerated programme suited some teachers better 
than others, which does not diminish the significant benefits seen.   

Lesson study is an approach which has many passionate advocates, for whom it allows an 
opportunity to explore and develop essential aspects of what, for those advocates, it means to 
teach.  It is hard to appreciate the power of the approach other than direct involvement in a 
research lesson, but a single opportunity can have an impact; a notable and unintended benefit of 
this project was two schools implementing their own version of lesson study, after a senior leader 
from each school participated in a research lesson.  External expertise is catalytic in a school system 
new to the approach, but the action research-oriented ethos they introduce is not constraining; as 
participants develop expertise they can implement and lead their own interpretation of the 
process.  Bringing individual teachers from many schools presented logistical issues, but for this 
cost the project benefited from developing many potential leaders of lesson study within their own 
schools, to which several project teachers are now committed.  Participating as an observer in a 
research lesson is an ideal starting point for anyone wanting to learn more about lesson study; the 
lack of opportunities for the curious to participate is a barrier to developing this system-wide 
professional development.   

Recommendations for future projects would be:  

 more, and more explicit, development of teacher subject knowledge   
 

A Japanese approach is called kyozai kenkyu, where teachers study and critically analyse 
textbooks and curriculum materials, to support a deeper understanding of  

- the subject in general, the topic in particular, and  

- how it could be taught how to develop students’ mathematical reasoning and problem 
solving 

 to include a research lesson as part of a series of lessons, with a greater focus in planning on 
conceptual development 

 survey pupils’ attitudes and confidence in their learning of mathematics over time – do 
students develop mathematical resilience as they rise to the challenge of solving problems?   

 survey senior leaders little and often, to raise awareness and to get a valuable perspective on 
a teacher’s practice – which they might not realise themselves, or might be too modest to 
reveal 

 encourage those undertaking the lesson study cycle to invite external participants to observe 
and join the post-lesson discussion 

 

Postscript:  

Thanks are due and given here to all of the teachers and schools involved in the High Challenge for 
High Achievement project, whose hard work, commitment and professionalism have been central 
to the learning which has been shared with a wide community of practice.  Thanks are also 
extended to the many esteemed colleagues   whose significant contributions supported this project 
from application to design and delivery and evaluation.  
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Appendix 1: Theory of Change (as approved) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

Activities Assumptions Outcomes Longterm goals 

 Knowledgeable others 
make final comments in 

lesson studies 

Teachers’, schools’ improved 
understanding of the maths 

curriculum, esp. KS2-3 concept 
development 

Teachers’, schools’ improved 
understanding of pedagogy 

appropriate to problem solving 
maths lessons 

Improved pupil achievement in 
maths, particularly in problem solving 

For teachers 
 

Improved KS2-KS3 
transition:  

• curriculum 

• pedagogy 

• expectations of 
pupils 

Teachers’, schools’ improved 
understanding of expectations made 

of pupils in both KS2 and KS3 

For the school system 

Established maths 
education community 

of practice:  

• sustained and 
innovative use of 
lesson study 

• growing 
participation in 
maths-specific 
professional 
development 

Knowledgeable other 
comments provide useful 

teacher learning points 

Facilitated, focused and 
interactive events bring 

all project teachers 
together 

Teachers are prepared to 
learn from one another 

and from advisers 

Advisers provide 
regular challenge and 
support to teachers 

Teachers work on 
extending their repertoires 

Teachers supported to 
collaboratively plan a 
series of high-quality 

lessons 

Teachers develop 
sufficiently strong 

relationships to support 
mutual participation 

Each teacher hosts a 
Research Lesson with 

their own class 

Research Lessons generate 
interest and are well 

attended 

Teachers visit other 
schools to participate 

in lesson study 

Pupils’ improved mathematical 
resilience – confidence to meet 

mathematical challenge 

Teachers apply their 
learning beyond the 

project lessons 

Teachers, schools actively engaged in 
collaborative innovation to improve 

maths teaching and learning 

For pupils 

Improved pupil 
experience of 

mathematics across 
transition 
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Appendix 2: Evaluation Framework (as approved) 

 Outcomes Indicators Baseline data collectioni Impact data collectionii 

1.1 Teacher outcomes 
 
Sub Groups 

As part of establishing the 
baseline, the characteristics of 
the eligible cohort should be 
analysed across the following 
sub groups:  
 NQTs 
 3 years + 
 Primary/ secondary 
 Other (project specific) 

 
These should be expressed as 
a % of the whole group. 
 
Churn 

Throughout the programme 
thorough records of any 
“churn” of teachers leaving or 
joining the intervention group 
must be kept.  In order to do 
this records must be kept of: 
 Unique teacher identifier 
 Engagement date  
 Disengagement date and 

reason  

 Improved 
understanding of the 
mathematics 
curriculum at Key 
Stage 2 and 3 

 Teachers’ peer-observed and 
collaborative Research Lesson plans 
make explicit reference to conceptual 
progression across transition 

 Subject-specific and/or school 
development plans include greater 
reference to both Key Stage 2 and 3, 
i.e. topic-specific strategies outlining 
conceptual progression across 
transition 

 Research Lesson plans 
Summer 2014 

 Subject and school 
development plans Spring 2014 

All auditing will be by the project 
lead, with further auditing as an 
agenda item for the Design and 
Evaluation Group, 5 September 
2014.  

 Research Lesson plans Autumn 
2014, Spring 2015 

 Subject and school development 
plans Summer 2015 

All auditing will be by the project lead, 
with further auditing as an agenda item 
for the Design and Evaluation Group, 
23 June 2014. 

 Improved 
understanding of 
pedagogy appropriate 
to problem solving 
mathematics lessons 

 

 Relative to a control group, teacher 
questionnaire responses indicate  

o a greater change in the overall 
teacher centrism scoreiii 

o that mathematics is more about 
understanding, less about 
memorising 

o that mathematical ability is not 
fixed 

 

The teacher control group consists of non-
project teachers from the same schools as 
project teachers.   

Full details of the questionnaire and the 
methodology used to quantify responses is 
given in the footnote on this document.   
Researchers from the University of 
Manchester are supporting the statistical 
analysis of these data, for both the 
baseline and impact data points.   

 Teacher questionnaire, Spring 
2014, including control 

 

 Teacher questionnaire, Summer 
2015, including control 
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 Outcomes Indicators Baseline data collectioni Impact data collectionii 

 Improved 
understanding of 
expectations made of 
pupils in both KS2 and 
KS3 

 Teachers’ critical analysis of a problem 
solving lesson recognises diverse 
examples of desirable student activity 
and associated teacher behaviour 
and/or lesson design 

 Teachers written responses to 
a problem solving lesson video, 
Spring 2014 

All auditing will be by the 
project lead, with further 
auditing as an agenda item for 
the Design and Evaluation 
Group, 5 September 2014. 

Particular attention will be paid 
to the extent to which 
comments are judgemental of 
teacher performance, and the 
extent to which analysis is 
based on valid descriptions of 
actual student behaviour.   

 Teachers respond to problem 
solving lesson video, Summer 
2015  

All auditing will be by the project 
lead, with further auditing as an 
agenda item for the Design and 
Evaluation Group, 23 June 2014. 

Particular attention will be paid to 
the extent to which comments are 
still judgemental of teacher 
performance, and the extent to 
which analysis is based on valid 
descriptions of actual student 
behaviour.   
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Pupil outcomes 
 
Sub Groups 

The characteristics of the 
eligible cohort should be 
analysed across the following 
sub groups:  
 LAC continuously for 6 

months+ 
 FSM 
 FSM at any time during 

last 6 years* 
 Disadvantaged pupils  
 EAL 
 Gender 
 Ethnicity 
 Statement of SEN or 

supported at School 
Action Plus 

 Started respective Key 
Stage below expected 
level, at expected level, 
above expected level 
 

All characteristics should be 
captured as part of 
establishing the baseline and 
data should be collected to 
enable all outcomes to be 
analysed across these sub 
groups. 
 
Churn 

Throughout the programme 
thorough records of any 
“churn” of pupils leaving or 
joining the intervention group 
must be kept.  In order to do 
this records must be kept of: 
 Unique pupil identifier 
 Engagement date  
 Disengagement date and 

reason 

 Increased educational 
attainment and 
progress  

 

 Intervention group student attainment 
and progress (measured in sublevels 
and point scores) will improve relative 
to their control group peers  

 Reduced gap between attainment of 
different sub-groups/disadvantaged 
groups of pupils (e.g. FSM, LAC, by 
gender etc.) relative to control group 

 
The control group consists of all pupils in 
the same year group as the project / 
intervention (teacher) class, for whom prior 
data are available.   
 

 Primary intervention group, and 
control:  
End of year (EOY) mathematics 
data for end of Y2,Y3,Y4,Y5 for 
the current Y6 and for 3 
previous years cohorts 
including KS2 data.  

 Secondary intervention group, 
and control:  
KS2 scores for the current Y7 
and for 3 previous years 
cohorts including end of Y7 
mathematics data. 

 Intervention and control groups:  
pupil mathematcs attainment in 
Summer 2015 

o Primary: end of KS2  

o Secondary : end of Y7 
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 Outcomes Indicators Baseline data collectioni Impact data collectionii 

School system outcomes 
 Schools commit 

resources to 
mathematical problem 
solving and the use of 
lesson study for 
teacher professional 
development  

 Project teachers’ role in school 
develops to include ongoing 
responsibility for mathematical 
problem solving and the innovative 
use of lesson study for teacher 
professional development  

 Research Lessons are attended by a 
diverse range of participants, including  

o primary and secondary teachers 

o mathematics coordinators 

o school senior leaders 

o advisory teachers and 
independent consultants  

o Higher Education professionals 

 Subject and school 
development plans Spring 2014 

 Subject and school development 
plans Summer 2015 

 All Research Lesson attendees’ 
names, job titles, contact details 
collected in an updated database 

 
  

i Baseline data should be captured just before engagement with the programme intervention.  Programmes may therefore simply require one round of baseline data collection at the beginning of 
the programme. However, where the programme implements a staggered engagement of groups, a baseline will need to be conducted for each group just before they engage with the intervention. 
ii Impact data should be analysed after Y1 and Y2 of the intervention as a minimum.   
iii Teacher pedagogy scale is a research instrument designed and tested for the Teleprism research project run by Pampaka et al. from the University of Manchester.  Teacher responses to a 
questionnaire are interpreted as a single quantitative measure on a ‘teacher centrism scale’.  More details are available at http://www.rasch.org.uk/sixthday/pampaka.pdf and The association 
between mathematics pedagogy and learners’ dispositions for university study Pampaka et al. (2012) British Educational Research Journal, Vol. 38, No. 3, pp. 473–496 

                                                 

http://www.rasch.org.uk/sixthday/pampaka.pdf
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 Appendix 3: Statistical report on pupil attainment data 

This statistical analysis was commissioned and completed by an external statistician, and reported 
following the collection of pupil data in Summer 2015.   
 
Preliminary Statistical Analysis Report of Student Relative Attainment Scores 

This preliminary report describes the descriptive and inferential statistics corresponding to a dataset 
containing the post-intervention scores and baseline characteristics of 479 students from across 7 
schools. The objective of this report is to lay the groundwork for testing the hypothesis that the 
students from project / intervention have relative attainment scores higher than those outside of the 
project.   
 

1. Descriptive Statistics: 
The original sample consisted of 213 project students, and 1825 control students, but in order to gain 

accurate estimates, a matched pair sampling method was used to extract a comparable and 

representative control group consisting of 245 students.  Pasted below are frequency tables which 

highlight the relative similarities between the project group and the matched control group in terms 

of gender, schools, English as a second language (EAL), FSM6 eligibility, ethnicity (in particular WBRI,  

BAFR, WOTH, ABAN) and special education needs (SEN):( (in particular  A, N and P). 

  

 

  

    

 

 

 

 

  

 
SEN 

A N P 

groups project 31 175 7 

control 35 188 20 

Total 66 363 27 

groups SEN Crosstabulation 
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2. Inferential Statistics: 
An independent samples t-test was conducted to test whether or not the differences in means from 

the two groups were statistical significant. While the project group generated a higher mean score 

(x=̄ .28) than the control group (x=̄.19), the results were not statistically significant (p> .05).  

 

In order to further unpack how these scores are affected by confounding socio-demographic factors, 

univariate of analysis of variance tests (Two-Way ANNOVA) were run to compare how these group 

means differed between gender, (EAL), FSM6 eligibility, ethnicity (WBRI,  BAFR, WOTH, ABAN), Prior 

Attainment groups 1-5 and special education needs (SEN: A, N and P). Given that conducting multiple 

two-sample t-tests can increase the chance of committing a type I error (false positive), the ANOVA 

method is especially useful for testing the means of two or more groups or variables for statistical 

significance. 

The first test was conducted test 
the differences between the 
groups and gender. Firstly, a 
homogeneity test (Levene’s Test 
of Equality) generated a null 
finding, which indicates that the 
dependent variable (relative 
attainment scores) were equally 
and normally  
distributed across the group and 
gender variables. This further 

indicates that the matched pair sampling method generated validly comparable project and control 
groups. Secondly, the ANOVA revealed that females in both the project and control group (x=̄ .58 and 
x=̄ .57 respectively) scored higher than males. However, these results were not statistically significant 
(p> .05). 
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The second test was conducted to test the differences between the groups and EAL. A homogeneity 
test (Levene’s Test of Equality) again generated a null finding. While the ANOVA did not reveal any 
statistically significant differences between the groups (p> .05), it did reveal that EAL was a statistically 
significant variable (p=.01), with EAL students generating higher mean scores than non-EAL students 
in both groups.  
 

An independent samples t-test was then 
conducted to test the differences in means for 
all EAL and non-EAL students. Statistically 
significant results were found (p=.01) again 
with EAL students generating higher means.  
 
 

 
 
A third ANOVA test was conducted to test the differences between the groups and FSM6 eligibility. A 
homogeneity test (Levene’s Test of Equality) again generated a null finding, but the results shown 
below were not statistically significant (p> .05). 
 

 
A fourth ANOVA test was conducted to test the 
differences between the groups and the following 
ethnicity groups WBRI, BAFR, WOTH, ABAN. A 
homogeneity test (Levene’s Test of Equality) 
generated a null finding, but here to the results 
shown below were not statistically significant for 
any of the 4 tested ethnic groups (p> .05). Note in 
each of the tables below 0 represents all other 
ethnicities. 
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A fifth ANOVA test was conducted to test the differences between the groups and the prior 
attainments band 1-5. A homogeneity test (Levene’s Test of Equality) generated a statistically 
significant p-value of .000, but this is likely the result of the uneven sample groups and can be ignored. 
While the ANOVA did not reveal any statistically significant differences between the groups (p> .05)., 
it did reveal that the differences between PA bands were a statistically significant variable (p=.000), 
with students from the PA1 band scoring the highest mean  (x=̄ 4.2).  
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The last ANOVA test was conducted to test 
the differences between the groups and the 
following special education needs categories 
A, N and P. A homogeneity test (Levene’s Test 
of Equality) generated a statistically 
significant p-value of .003, but this is likely the 
result of the N group being markedly larger 
than the other two, and thus can be likely 
ignored. The actual ANOVA generated mean 
differences which were not statistically 
significant for any of 3 tested SEN categories 
(p> .05).  
 
 
 
 
 
 
Based on the above findings, the effectiveness 
of the project intervention is inconclusive i.e., 
students from the project group did score 
higher relative attainment scores but not in a 
manner that is unlikely the result of chance.  
 
These findings, however, should not be 
interpreted as discouraging, as they mostly 
suggests that more rigorous testing with 
much more rigid and controlled sampling is 
needed to fully determine the effectiveness of 
the intervention.   
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Investigating teacher outcomes and pupil outcomes  
 
We can compose one group which consists of schools A, E and G – the schools of the teachers who 
show larger changes in t-scores – and a second group comprising the other four schools: B, C, D and 
F.   
 

 
 
 
 
 
 
 

 
There is a statistically significant mean difference in the scores as shown: the ‘Sig. (2-tailed)’ value is 
below the alpha level of 0.050, which means that we are 95% certain that the differences observed 
are not likely due to chance, and are thus likely the result of the tested explanatory independent 
variable (in this case the project intervention). 

 
 
 
 
 
 
 
 

Completing the same analysis for the control group gives no significant differences between the 2 
groups of schools.   
 
Hence the overall results suggest that A, E and G from the project group scored higher than the project 
groups from schools B, C, D, and F.  As such, one plausible interpretation for this is that schools A, E 
and G implemented the intervention more effectively than the other schools. In other words, for 
whatever reason the project appears to be more successful in these schools than in the others; we 
must stress the tentativeness of this interpretation. 
 
 
 
 
 
 
 

 
 


