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Introduction 

This project will pilot a Direct Instruction maths intervention called ‘Connecting Maths 

Concepts’ with Key Stage 3 students. Connecting Maths Concepts (CMC) is based on the 

Direct Instruction model of teaching, which emphasises clearly specified, scripted lessons, 

designed around small learning increments. It is intended that the intervention will increase 

students’ confidence, enjoyment, knowledge and motivation to study maths, and ultimately 

their attainment in maths, whilst also improving their behaviour in, and motivation to attend, 

maths lessons. The pilot is being undertaken between April 2019 and March 2020 and will 

involve 12 secondary schools who will each be delivering the intervention to up to 42 

students across Years 7 to 9 who are identified as struggling with maths. A full description of 

the intervention, including the logic model, is provided in the TiDieR framework below. The 

evaluation of the intervention aims to explore the evidence of promise and feasibility for a 

wider trial of CMC at KS3. 
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Intervention 

Brief name 

Direct Instruction in Key Stage 3 Connecting Maths Concepts 

Why (rationale/theory) 

The attainment gap between disadvantaged and non-disadvantaged students starts in the 

early years and increases as students progress. Recent evidence (DfE, 2018a and Ofsted, 

2015) suggests the gap at Key Stage (KS) 2 has closed slightly but remains stubbornly 

persistent at KS4. KS3 marks an important transition from primary to secondary school and 

evidence suggests that gains made by students in KS2 are not embedded and developed at 

KS3 (Ofsted, 2015). In terms of maths attainment, this trend is exacerbated by a lack of high 

quality maths programmes and specialist maths teaching for the KS3 age-range (e.g. DfE, 

2018b; Allen and Sims, 2018). 

The Direct Instruction (DI) approach has been widely used in the US for many years and has 

shown strong evidence for effects in general and in particular on mathematics attainment for 

students in the KS2 to KS3 age-range, and particularly those struggling with maths concepts 

(e.g. Hodgen et al., 2018; Gersten et al., 2009; Stockard, 2010; Skarr, 2013; Dennis et al., 

2016; Vreeland et al., 1994; Crawford and Snider, 2000; Jitendra et al., 1994; Flores and 

Kaylor, 2007; Przychodzin et al., 2004; Parsons et al., 2004; Kitz and Thorpe, 1995; 

Hasselbring et al., 1988; Engelmann, 2014). The DI approach thus has potential to support 

students to maintain a more consistent trajectory of progress in maths. 

DI emphasises clearly specified, scripted lessons designed around small learning 

increments and clearly defined and prescribed teaching tasks delivered at a fast pace. It is 

based on the theory that clear instructions can greatly improve and accelerate learning by 

eliminating misunderstandings. There are several principles underpinning the DI approach 

thought to be central to its effectiveness. Firstly, the learning is led by the teacher who 

directly and explicitly introduces concepts and strategies. This is distinctive to other learning 

approaches that are more enquiry-based and student-led. The theory suggests that this 

ensures learning is more efficient as knowledge is acquired more directly and more quickly, 

as opposed to the implicit learning that may take place through a process of trial and error 

that may be more likely in student-led practice (e.g. Przychodzin et al., 2004). The DI 

classroom maximises the time dedicated to direct instruction from the teacher, with 

additional opportunities for students to work independently once they are familiar and 

confident with the strategies the teacher has introduced in detail.  

Secondly, DI involves a structured curriculum programme where concepts are introduced in 

a careful step-by-step sequence to help students to master key mathematical concepts 

before moving on to other related concepts; thus facilitating manageable and secure 

increments in students’ learning that build on a strong foundation of understanding (Stockard  

et al., 2018). This is considered particularly beneficial in the teaching of maths where certain 

knowledge must be mastered as a prerequisite for more complex knowledge (e.g. addition 

and multiplication). Mastery learning is therefore a key feature of the DI classroom and is 

regularly assessed to inform subsequent teaching. 

Thirdly, DI emphasises the importance of consistent, clear and unambiguous teaching. This 

is based on the understanding that concepts can be confused and misunderstood by small 

variations in the way they are explained and exemplified. Hence, DI programmes follow a 

clear script and use consistent examples and strategies that have been demonstrated to be 
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effective. One of the potential benefits of the codified and scripted nature of the lessons is 

that DI lessons can be taught by both specialist and non-specialist maths teachers.  

Connecting Maths Concepts (CMC) is an evidence-informed, comprehensive maths 

programme developed by Dr. Siegfried Engelmann and colleagues from the University of 

Oregon. It is based on the DI model for teaching and incorporates many of the features 

recommended by Education Endowment Foundation (EEF) guidance for KS2 and KS3 maths 

teaching, such as: using assessment to build on pupils’ existing knowledge and 

understanding; teaching strategies for solving problems; addressing misconceptions; and 

emphasising connections between concepts and procedures (EEF, 2017). The CMC 

programme is one of many DI programmes that the US-based National Institute for Direct 

Instruction (NIFDI) provide support and training to schools to implement. Figure 1 below 

displays a logic model for the CMC programme and sets out the key features of the programme 

and the short and long-term outcomes that are anticipated to result from this model of 

teaching.  

CMC has been implemented for many years in the US, demonstrating evidence of success 

(McKenzie et al., 2004; Wellington, 1994; Arthur and Stockard, 2014). This pilot offers the 

opportunity to evaluate the CMC programme, as a particular model of DI, in the UK, and 

seeks to establish proof of promise for a wider trial of CMC at KS3. 

Who (recipients) 

Schools 

The pilot of CMC will involve 12 secondary schools in the Midlands region, all of whom are 

new to delivering Direct Instruction. Schools will release participating teachers/staff to attend 

training sessions (on administering an initial ‘placement’ test for the programme and 

delivering the programme) and will timetable CMC classes for the entire autumn term 2019 

for a maximum of 14 students per year group (Year 7, 8 and 9). 

School staff (those receiving training and delivering the intervention) 

Each school will nominate a staff member(s) to receive training and ongoing support in 

delivering CMC to students. This will involve a minimum of one member of staff if the school 

decides that a single member of staff will deliver the entire intervention to all year groups, but 

may involve more staff if a different member of staff delivers the intervention to different year 

groups. Each staff member who intends to administer and mark the initial ‘placement’ test 

and deliver CMC must attend the relevant training. Schools can decide which staff member/s 

will receive the training and deliver the programme, for example, this may include: 

mathematics specialist teachers; non-specialist maths teachers; the Special Educational 

Needs Coordinator (SENCO)/SEN teacher, or; teaching assistants (TAs)/higher level 

teaching assistants (HLTAs).  

Students 

The intervention will target groups of students in Years 7, 8 and 9 who had a scaled score of 

below 100 in their KS2 maths SATs (i.e. scored below age-related expectations for maths at 

the end of KS2). This initial group of students will then be given a ‘placement’ test to assess 

their level of attainment in order to select the appropriate level of the CMC programme.  

There are separate placement tests for each level of the programme. Level A is the lowest 

ability level of the programme, while Level F is the highest. Each student is given an initial 

placement test and then subsequent tests in response to the student’s performance until the 
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level of the programme that matches the student’s skill level is determined. Based on the 

experience of the delivery team, Level C or D of the CMC programme are the most 

appropriate levels for this target group of KS3 students who are struggling with maths. 

Following initial placement testing, the decision was made to run the CMC programme Level 

D for all year groups as this maximised the number of students involved as only small 

numbers of students placed at Level C.  

Classes of up to 14 students in each of the year groups who place at Level D will be 

identified to receive the intervention. If there are more than 14 students in each year group 

who are placed at Level D, the following criteria will be applied to help select students for 

participation:  

• Firstly, students with an Education and Health Care Plan (EHCP) (specialist 

educational need) or SEND statement will be prioritised 

• Secondly, students scoring below the national average KS2 maths scaled score of 95 

will be prioritised 

• Thirdly, students who scored below the expected standard for KS2 maths 

assessment (i.e. a scaled score of below 100) who had significant concessions (e.g. 

extra time, reader, scribe) will be prioritised.  

Classes of up to 14 students in each of the three year groups will then receive CMC instead 

of their normal maths lessons1. It is expected that all participating schools will deliver the 

intervention with students in Years 7 and 8. However, delivery to a Year 9 class is optional, 

as the numbers of Year 9 students identified as requiring additional mathematics support at 

Level D of the CMC programme could be small, and it will be up to the school to decide 

whether running a class is viable or not. If there are too few students placed as being eligible 

for the Level D CMC programme in Year 9 to make it feasible to run a class intervention, the 

school will have the option to run an additional Year 7 or 8 group instead if either of these 

groups is oversubscribed.   

What (materials) 

Connecting Maths Concepts is a comprehensive, six-level programme (Levels A-F) of 

scripted lessons and timely assessments designed to provide highly explicit and systematic 

instruction covering a wide range of content in fundamental concepts in maths. 

The CMC programme includes sequences of between 120 to 130 lessons, depending on the 

Level. The Level D programme includes 130 lessons in total. At the end of every ten 

lessons, students complete a mastery test. At the end of 70 and 130 lessons, students 

complete a cumulative test. Pilot schools will implement part of the CMC Level D programme 

over a 15 week period (between 40-60 lessons). 

Schools will be provided with the following Connecting Maths Concepts Level D resources: 

• paper-based placement tests 

 
1 The CMC programme does not prescribe any minimum number of students per class and it is up to the schools 
to decide the minimum number of students per class based on the feasibility of delivering the intervention in their 
settings.   
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• teacher materials: Teacher’s Guide for how to teach CMC; presentation books with 

all the lessons, mastery tests and cumulative tests; Answer Key2; and Board Displays 

CD3 

• student materials for all students: Workbooks for each lesson, Textbook, and a 

Student Assessment Book containing mastery tests and cumulative tests and 

remedies worksheets 

• downloadable materials provided online via ConnectED (an online portal), such as 

Maths Fact worksheets and access to other CMC online content.  

Connecting Maths Concepts textbooks, teacher materials and student materials are 

published by McGraw-Hill Education. 

Pilot schools will also be provided with further materials to monitor the delivery of CMC and 

track student progress, including a lesson progress chart. Pilot schools will be provided with 

everything they need to deliver CMC Level D; no additional resources are required or 

recommended. However, some schools may wish to use a visualiser in conjunction with a 

projector or an interactive white board, to provide live annotation of students’ work and 

feedback to the whole group. The authors of the CMC programme have developed some 

inserts that will appear in the next revision of the programme materials. Also, they are 

planning on modifying the lessons that involve monetary calculations to reflect the pound 

system for application of the programme in the UK.  

What (procedures/activities/processes) 

Pilot schools using the Level D CMC programme will progress through lessons in the same 

sequence, covering initial topics on: addition and subtraction number families, facts, word 

problems, column problems and number family tables; multiplication and division 

foundations, number families and facts; place value; inequality; mental maths; equations; 

money; measurement; estimation; geometry; and fractions. Schools that deliver more than 

40 lessons of CMC Level D during the pilot period may also cover later topics in the series 

on maps and time, which start on lesson 52 and 53 of the programme, respectively.  

The CMC programme is designed to help students make connections between important 

maths concepts, procedures and knowledge. The programme structure is designed to 

enable students to master key concepts, introduced over several lessons, with opportunities 

to practise and review their understanding through independent work and mastery tests.  

The CMC programme includes a number of pedagogical features that are regarded by the 

developers as essential elements of effective delivery: 

• Feedback – there is a strong emphasis throughout the programme on the teacher 

providing timely feedback to students both verbally within lessons and in 

communicating results of mastery tests. Previous evaluation of the CMC programme 

(e.g. McKenzie et al., 2004; Wellington, 1994; Arthur and Stockard, 2014) indicates 

that students find immediate feedback motivational and beneficial in securing their 

understanding and informing where they may need to concentrate particular 

attention. Feedback consists of two components: error corrections (discussed below) 

 
2 The Answer Key provides the answers to all of the problems, activities and tests in the programme. They are 
used by teachers/TAs to assist in checking student class work, independent work and for making tests. The 
Answer Key also specifies the remedy exercises for each test and provides a group summary of test 
performance.  
3 The Board Displays CD contains all of the displays that teachers are required to present during CMC lessons. 
The displays can be used with a projector, television or interactive whiteboard. Electronic versions are available. 
Teachers navigate through the displays in coordination with the lesson material.  
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and confirmation if the students give the correct answer. Positive feedback is given 

for correct responses (see motivation section below). 

• Error corrections – if one or more students makes a mistake, teachers are required to 

correct all student errors immediately, to ensure that misconceptions are not adopted 

and allowed to embed, and that the correct understanding is practised. Remedies for 

a comprehensive range of common student misconceptions are provided in the 

programme, specifying to teachers which lessons and exercises should be revisited if 

students have made errors on the mastery tests.  

• Motivation system – teachers are required to use a system for motivating students 

who are complying with the programme and meeting expectations. This includes 

awarding points for positive behaviours in lessons. The CMC training for teachers 

details what the system should involve, for instance, positive reinforcement, specific 

praise, and redirection. Teachers can define the specific details and rules of such a 

system depending on the needs of the students and their preferred teaching style, 

though it must ensure feedback that reinforces positive behaviours and motivates 

students to apply themselves.  

• Choral responses – during group instruction in lessons, the teacher asks students to 

answer questions as a group in response to a teacher signal. This is considered to 

be more efficient than asking students for individual responses as the teacher can 

gather information on the whole group’s understanding of concepts at the same time 

and then respond to misconceptions by one or more individual students. Teachers 

decide on a signal to use to cue to students that they require a choral response (e.g. 

a hand drop or clap). Specific signals are used for different situations. For instance, if 

the students are engaged in workbook activities, a teacher would use an audible 

signal rather than a visual signal as the students are looking down at their own work. 

• Independent work – each lesson includes structured activities for the whole group for 

approximately 50 minutes per session and 20 minutes of additional independent 

work. The programme stresses the importance that this work is done independently 

by the individual students, rather than collaboratively with other students. It is 

therefore recommended that this activity takes place during school hours and under 

the teacher’s supervision and monitoring to provide additional reminders and prompts 

if required (particularly if any errors are noticed). As part of this activity, the teacher 

supports the group to mark their own work and correct their errors.  

Training will be provided to schools on how to administer the placement test to place 

students in Level D of the CMC programme4. Training will be provided to schools on how to 

deliver the CMC programme at Level D. Participating schools will be required to submit 

weekly in-programme data, which will be examined by the delivery team and used to 

determine the need for further support to ensure programme fidelity. The delivery team will 

visit each school at least three times during the course of the implementation of CMC; an 

initial visit; an interim visit; and a final visit to ensure the programme is being delivered as 

intended, although additional support will be available if required where implementation is 

more challenging.  

 
4 The pilot was initially planned to include delivering CMC at Level C and D according to how students placed, 
and therefore, initial placement test training covered both placement tests. The placement test results 
subsequently revealed low numbers of pupils placing into Level C, and hence the decision was taken to only 
offer the intervention at Level D. 
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Throughout the implementation of the pilot, NIFDI staff will provide additional remote 

coaching support to the local delivery team via the weekly review of programme data and the 

use of regular teleconference calls/meetings. In addition, coaching expertise will be built up 

through review and commentary of videos on teachers’ delivery of the programme. The 

feedback to teachers via video, discussed below, also expands the capacity of the coaches.  

In June 2019, NIFDI will provide two online remote twilight training sessions (each lasting 

one and a half hours) to selected school staff on how to administer the placement test to 

place students in Level D of the CMC programme. School staff will join the remote training 

sessions from separate locations. This will be general training on the placement testing 

process and will be led by NIFDI trainers. Schools can decide who is the most appropriate 

member of staff to receive this training, and it does not necessarily have to be the same 

member of staff who will deliver the CMC programme. For instance, it may be appropriate for 

a school’s exams officer to receive this training and to organise the administration and 

marking of the placement tests. However, anyone who will administer and score the 

placement tests should attend and fully participate in the placement test training.  

In August 2019, NIFDI will provide two-day face-to-face training to school staff on how to 

deliver the CMC programme Level D.  

From September 2019, the CMC programme will be implemented in schools by school-

based staff (which may include maths specialist and non-specialist teachers, SENCO/SEN 

teachers, TAs/HLTAs). In each school, up to four members of staff may be involved with the 

training and implementation associated with the CMC programme (e.g. placement testing, 

and implementation of the CMC programme to each of the three year groups).   

During the first two weeks of implementation, NIFDI staff and the local coaching team will 

undertake the first on-site visit to pilot schools to ensure the CMC programme is being 

implemented as expected5. After that, implementation of the CMC programme in schools will 

be supported by the local delivery team over the course of the pilot, and further support from 

NIFDI coaches as required depending on fidelity of implementation. Schools will be 

supported on a day-to-day basis by the local coaching team, who can respond to emerging 

needs through visits or via messages posted to an email inbox. 

The local coaching team will conduct a mid-point visit to each pilot school in October 2019 to 

ensure that the programme is established and being delivered as intended. In addition, when 

in the US, the NIFDI coaches will provide feedback to teachers based on off-site analysis of 

video-recordings of their programme delivery, as required. The NIFDI coaches will return to 

the UK for a tailored and final joint coaching visit to each school, accompanied by the local 

team, in November 2019.  

Who (providers/implementers) 

The US-based NIFDI team will provide support and training to schools to implement the CMC 

programme in collaboration with a local delivery team, based in the Midlands, coordinated by 

MAT. The local delivery team has emerging expertise in implementing DI approaches, and the 

CMC programme specifically, in their schools. MAT is an English academy chain with an 

understanding of the local context and good links with local schools. MAT will recruit 12 

 
5 The first on-site coaching visits will take place with teachers delivering to the Year 8 and 9 classes 
first, and then with the teachers delivering to Year 7 classes once they have completed the placement 
testing and survey with Year 7 students in the first week of the autumn term.  
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schools to take part in a pilot and will coordinate the implementation of the programme. NIFDI 

staff will train teachers from pilot schools and support the local delivery team.  

The local delivery team will be led by a senior leader from MAT who will provide strategic 

oversight of the pilot. A programme manager and lead coach, who is a qualified teacher, will 

manage the programme implementation, quality assure the delivery, liaise with NIFDI, and 

provide coaching support to pilot schools. The lead coach has experience of using DI over 

the past five years, supporting and coaching other schools to introduce DI, and also directs a 

DI training hub in the UK. A further two local coaches, who have experience of using DI with 

students, will complete the local coaching team and be responsible for providing ongoing 

coaching support to pilot schools implementing CMC.  

At the start of the pilot, NIFDI staff will provide training to the local coaching team to ensure 

expertise of DI practices is embedded and to hone the team’s coaching skills. The three 

local coaches will attend a five-day training at the Coaching Institute in Eugene, Oregon in 

the US, delivered by NIFDI in July 2019. The training is intended to demonstrate and 

develop the role of a coach, coaching relationships and feedback practices.  

How (mode of delivery) 

The CMC programme will be delivered in pilot schools by school-based staff to target groups 

of Year 7, 8 and 9 students who are identified as struggling with maths. Staff will follow the 

CMC programme of scripted and sequenced lessons and assessments in replacement of 

normal timetabled maths lessons. Teachers will be required to supply monitoring information 

as they progress through the programme (e.g. completion of a lesson progress chart and 

student test summary forms) and to share this with MAT and NIFDI.  

Where (location of intervention) 

All pilot schools will be based in the Midlands region with proximity to the local MAT delivery 

team (Nuneaton, Warwickshire). Training will be delivered at local training venues in the 

Midlands and at MAT facilities in Nuneaton. Further coaching support will take place in each 

school. The delivery of the CMC programme to students will take place in classrooms in the 

pilot schools.  

When and how much (duration and dosage) 

Placement testing for Year 8 and 9 students will take place in early July 2019 (when the 

students are in Years 7 and 8 respectively) so that intervention delivery can start promptly in 

the autumn term. Placement testing for Year 7 students will take place in September 2019 at 

the start of the autumn term and Level D materials will be pre-ordered ready for delivery from 

September 2019 with selected Year 7 students who place as requiring the Level D 

programme. It is not possible to conduct the placement testing with Year 7 students any 

earlier as prior to this these students will be in primary schools and not yet attending the 

participating secondary schools.  

The CMC programme will then be implemented for 15 weeks from September to December 

2019 (autumn term). The intervention will take place during the school day in each of the 

participating schools. Pilot schools will deliver three to four lessons of CMC per week, in 

replacement of usual maths lessons. The recommended length of CMC lessons is one hour 

and ten minutes. Each lesson includes 50 minutes of structured work and an additional 20 

minutes for student independent work (1 hour and 10 minutes). However, schools have 

flexibility to timetable the intervention delivery as appropriate to their normal lesson slots and 
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staffing availability. It is recommended that if it is not possible to schedule lessons for one 

hour and ten minutes, that schools make up any lost time over the course of the week (e.g. 

schools can deliver 50 minutes of structured content and 20 minutes of independent work 

separately).  

Pilot schools will therefore cover between 40 to 60 lessons of the CMC programme in total. 

All schools will complete a minimum of 40 lessons and a maximum of 60 lessons per year 

group. It is important that schools complete the lessons in sufficient depth to enable students 

to master the concepts and pass the mastery tests which may involve, if necessary, 

repeating some lessons. This is preferable to covering a greater number of lessons in 

insufficient depth and at a pace that may be beyond the students’ abilities.  

Tailoring (adaptation) 

CMC is a highly manualised intervention that must be delivered with fidelity to the lesson 

script and sequencing and must include the features that have been identified as being 

crucial to effective delivery. However, there are some aspects of the programme and 

implementation that permit degrees of tailoring. 

In-built tailoring as part of the programme 

The programme level is tailored to each student’s level of attainment - the selection of the 

programme level for a particular student group is determined by the results of the placement 

testing that indicates the student’s maths ability level.  

The support and coaching offered to schools and instructors will be tailored based on 

observations and in-programme feedback.  

There may be some scope for variation in the pace at which student groups are taken 

through the CMC programme, depending on the number and type of errors made and the 

extent to which the teachers delivering the intervention need to revisit fundamental aspects 

to ensure the knowledge is fully mastered and any misconceptions are remedied.  

Acceptable adaptations of the programme by teachers 

Teachers are permitted to adapt the vocabulary and offer some additional clarification of 

terms as required (for instance, to meet the language needs of students with English as an 

Additional Language (EAL), or to change US terms, such as currency, to UK). The 

programme authors will create modified scripts for UK currency and inserts for other 

exercises that will be revised for the next edition of the programme. Although 

recommendations are made for aspects of delivery, such as classroom organisation and the 

presence of a motivational system, the specific details can be determined by the teacher.  

How well (planned) 

Strategies to maximise implementation effectiveness include:  

• comprehensive training on administration of the placement tests and delivery of the 

CMC programme itself 

• an experienced delivery support team with deep theoretical and practical knowledge 

of DI 

• training sessions that are supplemented by a rolling programme of coaching visits to 

each school by both the local coaching team and the NIFDI coaches, as well as 

ongoing local and remote support via telephone and email. 
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Programme logic model 

Figure 1 displays a logic model for the CMC intervention. It sets out the main changes the 

CMC programme pilot seeks to make, and the steps that are expected to be involved in 

making those changes happen. The pilot evaluation will investigate this logic model and 

identify aspects that are ratified or may require further development.  



 

 
 
 

 

 

 

Figure 1:  Connecting Maths Concepts - Logic Model 

 

 

 

 

 

 

                    

                     

              

 

                    

                     

                     

                     

                    

 

 

 

 

 

 

 

Rationale, evidence and aims 

Connecting Maths Concepts (CMC) is based on the Direct Instruction (DI) model for teaching, which emphasises clearly specified, scripted lessons designed around small learning increments. While 

there is evidence of the effectiveness of DI in the US (Hodgen et al., 2018), there is less evidence of the impact of CMC specifically. The CMC pilot aims to demonstrate that a DI programme in maths 

can be used in place of normal maths provision at Key Stage 3 and provide participating lower attaining students with a firm foundation in fundamental operations and maths reasoning. 

 

  

DI classroom features    

• Connects critical maths concepts to build understanding 

• Delivered exactly as scripted with limited adaptation 

• Maximise teacher instructional time 

• Lessons of one hour and 10 minutes with 50 minutes 
instruction and 20 minutes independent working 

• Clear and consistent routines and procedures 

• Positive motivational system  

• Mastery of content, reinforce content and repetition 

• Choral responding and individual turns 

• Fast pace 

• Independent working   

• Instant feedback 
 

 

Longer-term 
impacts  

Students: 

• increased maths 
attainment at KS3 (as 
compared to control 
group)   
 

Teachers/schools: 

• DI seen as a 
viable/preferable 
alternative to other  
maths teaching 
approaches for lower 
attaining students  

• DI embedded within 
maths and/or other 
subjects 

• Elements of DI  
methodology used 
within wider practice   

 

Shorter-term 
outcomes  

Students: 

• increased maths:  
confidence; enjoyment 
and motivation; 
knowledge, 
understanding and  
progress (e.g. fewer 
errors)   

• improved attendance in 
maths lessons 

• improved behaviour in 
maths lessons 
 

Teachers/schools: 

• increased 
understanding of DI as 
a teaching method 

• increased confidence in 
using DI with lower 
attaining students  

• increased effectiveness 
in using DI  

• increased interest in 
further usage of DI  

Project inputs and activities 

Expert training on CMC from National Institute 

for Direct Instruction (NIFDI):  

• Training for teachers to administer placement 
tests (2 x 1.5 hour twilight sessions) 

• Training for teachers to deliver CMC 
programme D (face-to-face, two full days) 
 

CMC delivery materials 

• Level D resources including placement tests, 
Teacher’s Guide and workbooks for all 
students 
 

Local delivery and implementation support: 

• Senior leader from the Midland Academies 
Trust (MAT) to provide strategic oversight 

• Lead local coach to direct the activities of the 
coaching team and liaise with NIFDI coaches 

• Two local coaches to form the local coaching 
team under the direction of the lead local 
coach 

• Onsite coaching support for schools provided 
by NIFDI coaches, plus offsite feedback based 
on analysis of videoed CMC sessions 

• NIFDI coaches support local coaching team 

• Minimum of three coaching visits to schools 
(initial, midpoint and endpoint) 

Outputs 

• Teachers trained in delivering CMC and placement tests 

• Preselected Year 7, 8 and 9 students placed into appropriate 
level of CMC programme, based on placement tests 

• Participating students undertake 40-60 CMC lessons over the 
course of the autumn term 2019 

Contextual issues Characteristics of participating teachers, students and schools. 
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Evaluation methods 

Research questions 

1. Acceptability and evidence of promise 

a) Do schools feel that there is a need for the intervention? What particular needs 

does it address? 

b) What are staff perceptions of the effectiveness of the intervention? How does it 

compare to other similar programmes/approaches? 

c) Is there preliminary evidence that the intervention has impacted on students’:  

i) confidence in maths? 

ii) enjoyment of maths?  

iii) motivation in maths?   

iv) progress in maths? 

d) Are there any differences in emerging student outcomes (see c above) by gender 

or year group? 

e) Do there appear to be any unintended consequences or negative consequences 

associated with the intervention (e.g. on teacher workload; on students’ enjoyment of, 

and motivation in, maths; on non-intervention students)? 

f)  Is there evidence to support the theory of change (ToC)? Are any adjustments to 

the logic model required? 

2. Feasibility and scalability 

a) Has there been sufficient demand from schools for the pilot? What is the likely 

demand/appetite for a full trial?   

b) What recruitment methods have been used? Have they been effective? What is the 

key learning for recruiting for a full trial? 

c) Is the intervention feasible to deliver in schools (e.g. in terms of staffing, facilities, 

timetabling)? Would adjustments be needed for a full trial? 

d) Has the placement test been delivered as intended (fidelity)? Has the intervention 

reached its intended student target group? Would adjustments be needed for a full 

trial? 

e) Has the staff training been effective in preparing staff to deliver the 

intervention? How effective was the placement training? How effective was the 

delivery training? Would adjustments be needed for a full trial? 

f) What materials and support have been provided to staff? How effective have they 

been in supporting staff to deliver the intervention? Have there been any issues with 

the quality and timeliness of support provided, given that programme staff are based 

in the US? Would adjustments be needed for a full trial? To what extent has the 

capacity and expertise of the UK team been built to run training and provide support 

should the intervention go to trial?    

g) Has the suite of lessons been delivered as intended (fidelity)? Have any 

adaptations been made? Who has delivered the lessons? Could any improvements 

be made?   

h) Have staff been fully engaged in the intervention? Have there been any barriers to 

engagement (e.g. workload, time, expertise)? How, if at all, have these been 

overcome? Have any types of staff (e.g. specialists/non-specialists/TAs) been more 

engaged in the programme than others? 
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i) Have students been fully engaged in the intervention? Have there been any barriers 

to engagement (e.g. prior knowledge, support needs)? How, if at all, have these been 

overcome? 

j) If staff had not delivered the intervention, what maths lessons would they have 

delivered instead (including topics and teaching approaches)? What is the normal 

approach/business as usual? 

k) What are the staff and other marginal costs for schools to deliver the intervention?   

3. Outcome measure piloting 

a) Which PUMA assessment has the best distribution profile for pupils that received the 

intervention at Level D? 

4. Readiness to be evaluated in a full trial 

a) Is the intervention ready and suitable for a full trial? Do any changes need to be 

made to: the intervention theory; recruitment processes; placement test; training; 

content and delivery mode; provision of support to staff; intervention materials; 

project management? 

b) Can a sufficient number of schools be recruited to a trial? 

c) Are there any key contextual factors that appear to facilitate or impede 

successful implementation (e.g. related to programme management; school or 

staff characteristics/circumstances)? 

d) Is the intervention likely to be affordable for schools? 

e) If the intervention is ready for a full trial, how should this be administered (e.g. 

selection of student target group and numbers; schools and localities targeted; 

measurement of primary and secondary outcomes; evaluation tools; and monitoring 

processes)? 

Table 1 provides an overview of how these research questions will be addressed by each of 

the evaluation methods.  

Table 1 How data collection methods will address the research questions 

Data collection 
method 

Research 
question 

Indicator 

Baseline and endpoint 

student attitude survey  

1c, 1d, 1e, 1f 
Change in students’ self-reported attitudes, confidence 

and knowledge 

2i 
Student perceptions of CMC maths lessons compared to 

normal maths lessons 

Observation of training 

(placement testing and 

CMC programme 

delivery training), 

coaching, and 

intervention delivery  

2e 

Teachers engaged in the training and appear to 

understand the theory and requirements to enable them 

to deliver the placement tests and intervention 

4a Implications for a trial training model  

1f, 2g 

CMC lessons are delivered as scripted and for the 
recommended time 
Key features of DI pedagogy are present in lessons (e.g. 
motivational system, feedback, choral response, 
independent working) 

2h, 2i 

Signs that staff and students are engaged in the lessons 
(e.g. the teacher is confident with the script, students 
appear to understand the content, students can move 
forward with the content at a similar pace) 

2f 
Teachers engaged in the coaching and constructive 
feedback is provided by the coach 
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Data collection 
method 

Research 
question 

Indicator 

Interviews with project 
managers/ 
developers/coaches/ 
trainers  

2a-h 

Report high level of school interest in the intervention, 
effective recruitment strategies, minimal challenges in 
implementation, staff engaged in the training and 
understand the programme theory and delivery 
requirements, placement testing and intervention 
implemented as intended 

4a-e 
Challenges and issues with the intervention can be 
addressed; capacity of delivery team built 

Fidelity log 1f, 2g, 2i, 2h 
Evidence intervention delivered as intended and most 
students attend each lesson 

Student end-point 
assessment  

3a, 4e  
Effective measurement of maths attainment for the 
student target group 

School case studies and 
telephone interviews  

1a, 1b, 2i, 2j 

Staff perceive intervention as addressing need, staff and 
students have positive perceptions of the intervention 
and it compares favourably to other maths lessons, 
students engaged by the intervention 

1c, 1d, 1e, 1f, 
4e 

Staff and student perceptions of positive student 
outcomes; which students benefit most/least; no 
unintended/negative outcomes; identify beneficial 
features of the intervention approach and attribute to 
outcomes 

2a, 2b, 4b 
Staff would recommend the intervention to other schools 
and their reasons for engagement have been fulfilled  

2c, 2h, 4a, 4c 
Staff perceive only minor and surmountable challenges 
to implementation  

2d, 2g Staff report delivery and student selection as intended 

2e, 2f 

Staff report training, materials and support as being 
effective (e.g. perceive the training as being high quality 
and materials that enabled them to understand the 
intervention thoroughly and deliver the intervention as 
intended, coaching support is perceived as being timely 
and useful) 

2k, 4d Staff identify affordable costs of the intervention 

 

Recruitment  

MAT will be responsible for the recruitment of 12 schools who will pilot the intervention. MAT 

will support the schools to select up to 42 student participants in each pilot school (a 

maximum of 14 students per intervention group across Year 7, 8 and, optionally, Year 9), 

applying the selection criteria outlined in the section above entitled ‘Intervention: Who? 

(Recipients)’. Schools will be recruited from the Midlands region in close proximity to the 

delivery team, which is based in Nuneaton. Schools will be recruited through the existing 

network of the Midland Knowledge Schools Hub and other local school partnerships, 

including teaching school networks and the Thomas Aquinas Catholic MAT, and local 

educational authorities.  

Schools will be provided with information about the CMC intervention pilot and, as part of 

signing up to the pilot project, a senior leader in each school will be asked to sign a 

Memorandum of Understanding (MoU) and identify a key contact for the project. The MoU 

provides full details about the requirements of the pilot (including the intervention and 

evaluation requirements) and asks that schools share this information and relevant Privacy 
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Notices with participating staff and students’ parents to notify them of the information that will 

be collected as part of the pilot. Schools will be asked to provide lists of students 

participating in the intervention for each year group to NFER’s secure school portals, and to 

maintain a lesson register to track attendance in intervention lessons. 

Evaluation design  

We will employ a qualitative and quantitative approach to gather process and early impact 
data as well as test out a range of instruments for use in a potential, future trial. This will 
include:  

• consultations with project managers/developers/coaches/trainers 

• observation of training and intervention delivery  

• teachers’/TAs’ completion of a fidelity log  

• baseline and end-point student attitude surveys   

• school case studies and telephone interviews 

• testing of approach(es) to collecting student assessment data 

• reviewing project documentation.  

Data collection 

IDEA workshop 

In Spring 2019, NFER attended two set-up meetings and then held an IDEA (Intervention 

Delivery and Evaluation Analysis) workshop with MAT and NIFDI to complete the TIDieR 

(Template for Intervention Description and Replication) framework, review the intervention 

materials and support, and discuss and agree the Logic Model. This aimed to clarify the 

intervention’s aims, target group, sampling strategy, proposed content and delivery 

mechanisms and intended outcomes. The aims, research questions, methods and 

timescales for the pilot were also agreed upon.  

Observation of training and interviews with trainers (June/July and August 2019) 

The evaluation team will attend and observe the remote training sessions on the placement 

testing in summer 2019 to gain an understanding of the assessment, its content/outcomes, 

how it is administered, teachers’ informal feedback and queries, and the thresholds for 

student selection to each level of the programme intervention.  

We will also observe the two-day training event in August 2019 (August 27th and 28th) 

focusing on programme delivery. This will ensure we gain an understanding of delivery 

expectations and capture any initial feedback from teachers. We will log who attends this 

training event (numbers and roles of school staff). 

We will devise training observation schedules and test these in advance of a possible trial. 

We will carry out interviews with each of the trainers present at the two training events we 

observe, to gather their views of how the sessions went, what worked well and what 

enhancements are needed.  

Interviews with project managers/developers (September-December 2019) 

We will conduct semi-structured telephone interviews with: two key representatives from 

NIFDI; the senior leader in the MAT providing strategic oversight; the MAT programme 

manager and lead coach; and the two other MAT coaches. We will explore: the programme 

content and delivery approach; engagement of schools and teachers, and demand for the 

programme; success of recruitment to the pilot and the feasibility of recruitment for the main 

trial; training approaches; and any delivery challenges. Interviews with NIFDI and the 

programme managers will take place at the start and end of the pilot to provide context and 
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understanding, while interviews with coaches will take place in December so that they can 

comment on their involvement with schools during the pilot.   

Administration of the placement tests (June/July 2019 and September 2019) 

NFER will not be involved in the administration of the placement tests, but will collect 

student-level outcome data for all students taking the tests (including raw scores on the 

placement tests and associated level of the CMC programme). To support this, each 

participating school will be asked to nominate a named teacher contact for the project and to 

supply the information required for each participating student using NFER’s secure school 

portal. 

Observation of programme delivery (September 2019)     

We will visit four schools in September 2019 to observe early programme delivery. We will 

select the schools in consultation with MAT/NIFDI to provide some variation in contexts, 

such as progress with implementation, number and role of staff members delivering the 

intervention and class sizes. We will use a structured observation schedule to observe at 

least one intervention class from Year 7, 8 or 9 in each school which will capture whether the 

intervention is delivered as intended. We will observe responses from staff and students, 

alongside facilitating a short discussion with teachers and students. We will ensure that one 

of these four early school observation visits coincides with a NIFDI coaching visit to the 

school to enable us to observe how the coaching support is provided to teachers 

implementing the intervention.  

Fidelity log (ongoing completion September to December 2019)  

We will design a fidelity log for teachers/TAs to complete during the pilot. We will draw on 

logs developed for other EEF evaluations, but it is likely to be a simple Excel spreadsheet 

with drop-down response options to ensure ease and speed of completion and minimise 

burden. It will capture data on: the lesson number and topic(s) covered; duration of each 

lesson; individual student attendance; and whether the lessons are delivered as prescribed 

or adapted. A fidelity log for each intervention class will be available on each schools’ secure 

portal for teachers/TAs to complete at their convenience either in place of their usual lesson 

register or transferring the information from their lesson register. The logs will be pre-

populated with lists of participating students to ensure they are quick to complete. The data 

gathered will enable us to assess whether the intervention has been delivered as intended 

and the numbers of students participating. 

Baseline and end-point student attitude survey (July/September and December 2019)  

We will design and administer an online baseline and end-point student attitude survey with 

all participating students. This will explore what would be defined as secondary outcomes in 

a trial (for example, student confidence and attitudes towards maths). We will draw on 

questions included in international maths assessments that have been delivered by NFER 

(for example, PISA and TIMSS). The surveys will be reviewed by EEF, MAT and NIFDI 

colleagues prior to administration with the students.  

Year 8 and 9 intervention students will complete the baseline survey in July 2019 (when they 

are in Year 7 and 8 respectively) to enable them to start the intervention promptly in 

September 2019. If schools are not able to administer the survey to students in July, they will 

have the opportunity to do this prior to starting the intervention delivery in September. Year 7 

intervention students will complete the baseline survey in September 2019 in the first few 

days of the Autumn term. It should be noted that there could be a methodological limitation 

in comparing survey results across the three year groups because of this difference in 

https://www.nfer.ac.uk/international/international-comparisons/pisa-2018/
https://www.nfer.ac.uk/international/international-comparisons/timss/
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timing. Endpoint surveys for all three year groups will be administered at the end of 

December 2019. We will request that schools arrange for students to complete the survey as 

a whole-class activity.  

Student end-point assessment (December 2019) 

The target students for this pilot will have fairly distinct characteristics, due to the eligibility 

criteria for inclusion in the intervention, including the use of the student placement test. 

Students are likely to be unrepresentative of the wider cohort. Eligible students will also 

range in age and year group. As discussed above, students will be selected to receive the 

intervention as part of the pilot if they place at Level D of the intervention, meaning students 

will have similar maths ability. However, we need to carefully consider how best to measure 

impact of the intervention within a potential future efficacy trial, and as such, we will use the 

pilot as an opportunity to understand the ability range of students by running a variety of 

tests across the cohort at the end of the intervention.  

The selected outcome instrument to be potentially used in a future efficacy trial is Hodder 

Education’s Progress in Understanding Mathematics Key Stage 3 (PUMA). This has been 

selected due to the published validity and psychometry, correlation with KS2 results, as well 

as the relative brevity of the test and ease of administration for teachers. The PUMA suite 

consists of three standardised tests per year across Key Stage 3, one per term in increasing 

difficulty across the three terms. Selecting from PUMA enables us to deliver several tests 

across the students in the pilot, and compare the results with reasonable confidence in 

comparability of test content and style.  

It is indicated that Level D is roughly equivalent in standard to UK age 8-9 i.e. Year 4. We 

will select up to three PUMA assessments to test. We propose to select from tests that target 

between the Autumn term of Year 5, to the Summer term of Year 6, so selecting from six 

tests. We propose that tests closer to the student’s chronological age will be too difficult; and 

that testing at the intervention start-point’s target age will be too easy. The spread of tests 

needs to capture attainment between those two points, and by targeting around the 

transition to Key Stage 3 we would be able to use KS2 as a baseline in a future efficacy trial. 

The selection of the assessments we will run will also be guided by consultation with the 

MAT and NIFDI teams about the suitability of the test for the Level D CMC students. The 

number of tests piloted will also be informed by the number of students receiving the 

intervention at Level D to ensure a sufficient number of students can take each test to allow 

for meaningful results.   

The selected tests will then be administered randomly across eight of the pilot schools. The 

allocation will be completed by an NFER statistician and pre-populated papers will be 

provided to schools. The tests will then be administered in schools as paper-based tests by 

NFER’s Test Administrator workforce, and marked by trained NFER specialist markers. This 

assumes a future trial design where randomisation of schools occurs after the placement 

test i.e. we can test only eligible students without fear of bias. 

We will also consider correlation between PUMA outcomes and placement testing 

outcomes, allowing us to ascertain whether the placement testing could create data that is 

useful as evidence of impact within a subsequent trial.  

Schools that participate in PUMA tests will be provided with their students’ results of the 

tests to provide useful formative insights regarding students’ maths learning. 
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School case studies and telephone interviews (December 2019) 

We will conduct case-study visits to a third of intervention schools (four) towards the end of 

the pilot. This number will allow us to select schools with different characteristics (e.g. in 

terms of size, proportion of pupils eligible for free school meals, and Progress 8 

performance) and to explore any differences emerging in delivery. We will explore: views on 

the programme aims, content and delivery; student selection; the feasibility of programme 

implementation; level of fidelity and any adaptations; dosage and reach; who has delivered 

the programme (e.g. a specialist/non-specialist/TA); perceptions of impact and student 

progress; and financial and in-kind costs incurred.  

We will carry out in-depth, face-to-face semi-structured interviews with the following:  

• head of maths, to gain a perspective on the ease and challenges of programme 

implementation including staffing, facilities, timetabling; perceived impact on 

participating and non-participating students; and financial and in-kind costs to the 

school 

• the specialist/non-specialist teacher/TA delivering the programme to explore: 

views on programme content; confidence to deliver the programme; whether they 

have been able to deliver it as intended (and if not why not and challenges faced); 

and their perceptions on impact on students during the pilot and the potential longer-

term impact of further delivery  

• up to three groups of 4-6 students participating in the programme from each of 

the year groups (Year 7, 8 and 9, if appropriate), to explore their attitudes towards 

maths and their views on the programme content and its impact on them.  

We will also observe programme delivery to a Year 7, 8 or 9 class in each school to assess 

whether it is delivered as intended and observe responses from staff and students. This will 

mean that, combining these and the early observations, we will observe one class from each 

of the three year groups at both the start and end of the pilot.  

In addition, we will conduct a telephone interview with the teacher/TA delivering the 

programme in each of the remaining pilot schools i.e. an additional eight teachers.  

Cost-effectiveness assessment (December 2019)  

We will explore the range of costs incurred by schools (e.g. staff time and other direct 

marginal costs). We will also pilot tools for use in a potential future trial which will gather cost 

data and enable a cost per student to be calculated.  

Data analysis 

We will analyse survey data using SPSS and explore the themes within qualitative data 

using MAXQDA. We will agree a statistical analysis plan at project set-up but expect the 

student attitude survey analysis to include frequencies and cross-tabulations, for example to 

compare differences by student characteristics (e.g. gender, year group) and dosage.  

For the PUMA end-point assessment we will explore the feasibility and acceptability of the 

selected tests. We will look at the distribution of raw total score on each PUMA test to 

ascertain suitability for the target population, including: 

• percentages of omitted and not reached items 

• correlation between placement test results at baseline and PUMA results at outcome 

All interviews and focus groups will be recorded (following participant verbal agreement), 

summarised and imported into MAXQDA. Information about the training and programme 

delivery from observations will also be incorporated into the analysis, including any staff or 

student feedback on the training or intervention gathered during the observations. We will: 
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gain an overview of the data via a cross-team analytical meeting (involving project 

researchers, statistician, and our assessment expert to review the data, explore any 

discrepancies emerging across the different data sources, identify further analysis, and 

explore key findings and interpretations); build an initial framework drawing on the Logic 

Model and research questions; code data according to framework themes; and interpret data 

in the framework. We will use a broad set of agreed codes, which will enable comparative 

analysis (e.g. of different types of: school, teachers delivering the intervention, and dosage).  

We will collate and triangulate all of the data sources to provide a comprehensive 

assessment of effectiveness and perceived current and potential future impact, alongside 

areas for development. We will do this by identifying/mapping research questions answered 

by more than one method. Early impressions of impact will be supported by process data to 

add richness, context and understanding.  

Outcome of the feasibility phase  

We will produce a slide pack of the pilot study findings in February 2020. This will be an 

internal document for EEF and MAT/NIFDI, rather than produced for publication. The longer-

term aim is to run an efficacy trial as part of a scaled-up intervention, and the presentation of 

findings will include a discussion of the implications for the design of such a study. Should 

the evaluation not proceed to a trial, we will produce a draft report of the feasibility findings 

and submit this to EEF at the end of April 2020. We understand EEF may wish to publish 

this report and we will work with EEF to edit and refine the report for publication.   

Considerations for the trial  

A key aim of the pilot will be to identify the potential for progression to trial, and any 

significant barriers. In addition to the normal considerations (such as acceptability, feasibility, 

scalability and perception of impact), we have two primary considerations for this project.  

• Recruitment - NFER has completed 19 randomised controlled trials since 2012 and, 

across these, a clear trend is that recruitment into trials is more difficult in secondary 

schools, compared to primary. Uptake and engagement in the pilot will be a key 

indicator as to the potential success of recruitment in a subsequent trial.  

• Student selection - As described above, a pilot of the placement testing approach is 

vital to examine its role in selection for a subsequent trial. Any weakness in the 

measure will have a significant effect on the suitability of the intervention, as a whole, 

to go to trial.  

Ethics and registration 

The evaluation will be conducted in accordance with NFER’s Code of Practice which sets 

out guiding principles relating to: ethics; data protection; data security; and caring for 

research participants. Further details are available at 

https://www.nfer.ac.uk/media/1166/codeofpractice.pdf. NFER only undertakes activities of an 

ethical nature. Evaluation activities that present particular ethical challenges or sensitivities 

are referred to the NFER Code of Practice Committee for their advice and approval. As this 

evaluation complies with our usual Code of Practice and ethical principles, and does not 

involve any activities that deviate from this or require alternative approaches, it is not 

necessary to refer the project to the NFER Code of Practice Committee.  

Agreement for participation in the study will be provided by a school senior leader 

(headteacher) and a participating teacher (as a key contact). This will be collected by MAT 

using a Memorandum of Understanding (MoU), which a senior leader (headteacher) and key 

contact in each school will sign as they join the programme. Student participants, their 

parents, and teachers and delivery staff who participate in the programme, will be provided 

https://www.nfer.ac.uk/media/1166/codeofpractice.pdf
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with full details about the intervention and will be given the opportunity to withdraw their data 

from data processing if they have objections to this (outlined in Privacy Notices for 

parents/carers of participating students, and teachers and delivery staff).  

Data protection 

NFER is registered with the Information Commissioner’s Office for all of our research and 

other activities. NFER have also been certified to ISO27001 and hold Cyber Essentials Plus 

certification. 

The legal basis for processing data is the ‘legitimate interests’ of NFER, MAT and NIFDI. 

MAT, NIFDI and NFER’s legitimate interest for processing personal data for this pilot is to 

deliver and evaluate the CMC programme, which has potential to benefit students’ maths 

learning. 

NFER and MAT are joint Data Controllers for this project. They will jointly decide on the 

means and purposes of processing personal data in order to effectively deliver and evaluate 

the programme. For example, MAT will collect personal teacher and student data in order to 

monitor the implementation of the intervention and tailor support. Data collected by NFER 

will be used to evaluate the CMC programme in line with the aims of the evaluation above. 

NIFDI is a data processor, and will process teacher data in order to provide training and 

support for the implementation of the intervention. No personal student data will be 

transferred to NIFDI in the US. No special category data will be processed as part of this 

pilot evaluation.  

All data gathered during the study will be held in accordance with the General Data 

Protection Regulation (GDPR, 2018), and will be treated in the strictest confidence by the 

NFER, MAT and NIFDI. Only anonymised findings will be shared with EEF. Research data 

collected by NFER will not be made available to anyone outside of those parties listed. 

Should the feasibility pilot not proceed to a trial, we will produce a report for publication 

based on anonymised findings. This will be made available to the general public, including 

MAT, NIFDI and EEF. No individual participant’s views or responses will be identifiable from 

the reports NFER will write. Our legal basis for gathering and using this data is legitimate 

interest, through our work as a research organisation. MAT and NIFDI may wish to video 

record CMC intervention sessions in order to provide coaching support for effective 

implementation. In the event of this, MAT will collect consent from student’s parents and 

from teachers for them to appear in videos that will be shared with NIFDI in the US.  

For further information, please see the Privacy Notices for the programme, available at 

https://www.nfer.ac.uk/for-schools/participate-in-research/evaluation-of-direct-instruction-in-

key-stage-3-connecting-maths-concepts-cmc-pilot/  

 

  

https://www.nfer.ac.uk/for-schools/participate-in-research/evaluation-of-direct-instruction-in-key-stage-3-connecting-maths-concepts-cmc-pilot/
https://www.nfer.ac.uk/for-schools/participate-in-research/evaluation-of-direct-instruction-in-key-stage-3-connecting-maths-concepts-cmc-pilot/
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Personnel 

 

Name 
Evaluation and 
Delivery team Institution Roles and responsibilities 

Suzanne Straw  Evaluation team NFER 

Project Director, responsible for 

leading the NFER team and for quality 

assuring evaluation delivery.  

Jennie Harland  Evaluation team NFER 
Project Leader, responsible for 
overseeing the day-to-day running of 
the evaluation. 

Kathryn Hurd  Evaluation team NFER 

Head of Survey Operations, 
responsible for overseeing the 
administration of the survey and end-
point assessment.  

Robin Shakespeare  Delivery team MAT 

MAT is the grantee organisation, MAT 
senior leader, responsible for strategic 
oversight of the implementation of the 

CMC programme.  

Chloe Sanders  Delivery team MAT 

MAT is the grantee organisation, MAT 
lead coach, responsible for managing 
the CMC programme implementation 
on a day-to-day basis and quality 
assurance 

Kurt Engelmann Delivery team NIFDI 

Lead developer, responsible for 
oversight of NIFDI training and 
coaching support to the local delivery 
team 

Rochelle Davisson Delivery team NIFDI 
NIFDI coach, responsible for day-to-
day management of NIFDI training 
and support to the local delivery team. 

Tamara Bressi Delivery team NIFDI 

NIFDI Coach, responsible for 
providing training and onsite coaching 
support for teachers and the local 
delivery team. 

 

Risks 

Risk Assessment Countermeasures and contingencies 

Insufficient time for 
intervention to impact on 
students 

 
Likelihood: high 
Impact: moderate 

As well as exploring students’ and teachers’ 
perceptions of impact during the pilot, we will 
explore views on impact should the programme be 
delivered over a longer time period 

Too few students in sample 

following placement test 

Likelihood: high 
Impact: moderate 

We can ensure that student numbers can be met 

overall by balancing the student numbers across 

schools or allowing multiple intervention groups in 

the same year group. Further detailed discussion 

about the placement testing approach at set-up 

informed a cohesive approach and understanding 

of the ideal student numbers and approach to 

achieving this. 

Burden on schools and 
students of evaluation 
activities resulting in 
difficulties in engaging in 
the evaluation/attrition 

Likelihood: low 
Impact: moderate 

The fidelity log will be simple and easy to complete. 
The online student survey will draw on tried and 
tested questions and be short (10-15 minutes), 
engaging and, for ease of completion, accessible 
via a phone or tablet. Specialist staff will be 
available to support. 
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Risk Assessment Countermeasures and contingencies 

The eight schools administering the PUMA 
assessment will be supported by NFER, and tests 
will be marked by NFER markers. They will be 
provided with their results of the tests providing a 
useful formative tool and motivation to complete. 
Case-study visits will be arranged on a day to suit 
the school and we will be flexible as to whether we 
undertake interviews or focus groups. Schools that 
cannot accommodate a visit will be offered a 
telephone interview.  

Issues in recruitment and 
delays 

Likelihood: low 
Impact: moderate 

The pilot study will uncover and seek to resolve any 
issues with recruitment. Our Research and Product 
Operations Department could support recruitment 
(for an additional cost). Should a delay occur, we 
will try to keep to planned timescales. However, a 
severe delay may result in a delay in reporting.  

Issues with fidelity and 
quality of delivery  
 

Likelihood: low 
Impact: moderate 

Dosage, fidelity and quality of delivery will be 
captured by the fidelity log and/or explored via the 
case studies and interviews. Differences by 
school/students will be taken into account in the 
analysis. The pilot study will also seek to gather 
learning to support effective implementation during 
the pilot and in a future trial.  

Researchers lost to project 
due to sickness, absence 
or staff turnover 
 

Likelihood: low 
Impact: moderate 

NFER has a large Research Department with 
numerous researchers experienced in evaluation 
and in this substantive area who could be 
redeployed to the study.  

 

Timeline 

Dates Activity 
Staff responsible/ 

leading 

April/May 

2019 

Project set-up meetings;` IDEA workshop; complete 

ToC and TIDieR framework; draft recruitment materials 

(information sheet, MoU and Privacy Notices) 

All contribute 

June 2019 

Finalise and sign-off recruitment materials 

Recruit 12 schools (signed MoUs)  

Placement test training (remote, 2 x 1.5 hour sessions) 

and observation 

Schools administer placement tests (Year 8 and 9) 

Agree student assessments 

Develop student maths attitudes survey 

All contribute 

MAT 

NIFDI and MAT, 

NFER observe 

MAT  

NFER 

NFER 

July 2019 

Student selection and lists (Year 8 and 9) 
 
Administer online baseline student survey (Year 8 and 
9) 
Training for local delivery team coaches (coaching 

institute) 

MAT (via NFER 
secure school portals) 
NFER 
 
MAT and NIFDI 

August 

2019 

Training for teachers on delivering the intervention, and 

observation and interviews with trainers 

NIFDI, NFER observe 

September 
2019 

Programme starts for Year 8 and 9 students 
Schools administer placement test (Year 7) 
Student selection and lists (Year 7) 
 

MAT and NIFDI 
MAT 
MAT (via NFER 
secure school portals) 
NFER 
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Dates Activity 
Staff responsible/ 

leading 

Administer online baseline student survey (Year 7) (and 
to any Year 8 and 9 students who were unable to 
complete the survey in July) 
Programme starts for Year 7 students 
Initial coaching visits to schools 
Fidelity logs commence 
Interviews with programme 
managers/developers/trainers 
Observe early delivery in four schools 

 
 
MAT and NIFDI 
MAT and NIFDI 
NFER 
 
NFER 
 
NFER 

October 
2019 

Mid-point coaching visits to schools  
Completion of fidelity logs 

MAT and NIFDI 
NFER 

November 
2019 

Arrange case-study visits and interviews 
Completion of fidelity logs 
End-point coaching visits to schools 

NFER 
NFER  
MAT and NIFDI 

December 
2019 

Undertake case-study visits 
Conduct telephone interviews with teachers in non-
case-study schools and with coaches 
Administer end-point student attitude survey 
Administer end-point assessment 

NFER 
NFER 
 
NFER 
NFER 

January 
2020 

Analysis NFER 

February 
2020 

Slide presentation of the findings  NFER 
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