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ABSTRACT 

 

Current educational policies based upon accountability measures and evaluation practices 

have been given considerable attention throughout the education system. The two-sided 

approach is to ensure and enhance educational quality with an increased emphasis on 

school improvement. The aim of this study was to find out if a coeducational secondary 

school is meeting the requirements as detailed within the school improvement agenda. 

 

The motivation for the study was to investigate if student performance data would provide 

a model of progress for school improvement. It focused on student outcomes at the end 

of five years of their secondary education. The data was also used to evaluate the impact 

of a critical incident when the school was placed in the Formal Intervention Process 

following a school inspection.  

 

The research design is that of a quantitative study which guided the procedure for data 

analysis. The nature and structure of the data enabled two approaches to be undertaken to 

judge if improvement in standards had occurred over the five years. 

 

The first approach examined data of students within year-groups. It was an important 

indicator of the impact that the inspection had on teaching and learning and reflected on 

the work required when the school was placed in the Formal Intervention Process. For 

the second approach the data was partitioned into pre- and post- the intervention measures 

to find if there was improvement after planned actions were introduced. 

 

The numerical analysis used multiple regression and multi-level modelling software. The 

hierarchical data structure enabled the construct of multi-level models which partition 

variance in student outcomes to demonstrate if progress had been made at different levels. 

 

The data showed that there was a statistically significant effect on improvement in student 

attainment. It confirmed that the performance of individuals had a greater impact than 

their cohort which means that students take responsibility for their own learning and are 

not reliant on the characteristics of their year-group. The intervention measures which 

were embedded in a Theory of Change had a positive impact on student outcomes across 

the curriculum. 
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CHAPTER 1 

 

Introduction and Overview 

 

1.0  Introduction 

 

Successive government policies in the United Kingdom have endeavoured to raise 

standards of education. The numerous reforms that schools have had to implement have 

been challenging. This study reviews how the Principal and Senior Leadership Team of 

a coeducational selective school in Northern Ireland were required to make changes to 

their working practices following a major intervention by the Education and Training 

Inspectorate (ETINI). The inspection report stated that the school was not meeting the 

required standards in external examinations. In such a situation a school is placed in a 

Formal Intervention Process and is required to implement a process of self-evaluation to 

demonstrate improvement. National and local reform agendas expect that schools will use 

data for school improvement and planning. For data-driven decision making to be 

effective at school level there must be specific measurable targets. The use of school data 

at this critical time supported strategies for monitoring progress and reaching the targets. 

 

1.01  The need for reform 

 

In the mid-1980s education in the United Kingdom (UK), especially schooling was at the 

forefront of public and political attention. Media reports on standards in English schools 

made headline news. Published research on international comparisons proved to be a 

powerful source of argument for radical change. Government action led to the 1988 

Education Reform Act which greatly impacted on the system of schooling by initiating 

numerous changes. The legislation focused on raising national standards and improving 

the quality of teaching and learning. This required schools to introduce educational targets 

and programmes for the purpose of improvement. The aim was to encourage competition 

among schools and give parents more power as to the choice of school for their children 

(Mortimore, 1988). 

 

For several decades governments have tried to put their stamp on education reforms. The 

numerous modifications that schools are now dealing with are enormous. Teachers are 

employing a wide range of educational changes that have impacted on what they teach 
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and how they should teach it. The changes are multiple, complex and sometimes 

contradictory. Research relating to educational change is widespread and its knowledge 

base has developed sufficiently to become an area of study in its own right (Hopkins, 

1995). 

 

The reforms give schools responsibility for their pedagogical, instructional and 

organisational practices. At the same time they are accountable to local education 

authorities (EA) for the quality of the education they provide. An indication of a 

secondary school’s performance is to improve by raising their standards. 

 

As there is presently a much greater need to focus explicitly on student outcomes, schools 

are anxious to record the educational value they have added. The definition of an effective 

school is one where students make further progress than might be expected while taking 

account of its intake. If comparisons are to be made between schools with similar intakes 

the effective school will be the one judged to have added value to its students’ outcomes. 

In contrast, in an ineffective school students will make less progress than expected given 

their characteristics at intake. Sammons, Thomas and Mortimore (1997) believe school 

self-evaluation and school improvement are encouraged through the measurement of the 

value they have added. 

 

In Northern Ireland (NI) the Department of Education’s (DENI, 2009) policy document 

Every School a Good School (ESaGS), was published with the intention of providing 

support for schools and teachers to raise standards. The document provides the steps that 

are necessary for schools to implement if their educational provision is judged to be less 

than satisfactory following inspection by the Education and Training Inspectorate (ETI). 

According to the document these schools will be given support and placed in the Formal 

Intervention Process (FIP). In such a situation the school is required to produce an action 

plan which details the necessary activities identified for improvement which were stated 

in the inspection report. The ETI quality assure the action plan by monitoring the school’s 

activities over a period of time. Inspectors report on the progress made in the areas for 

improvement. Throughout this monitoring process there is a clear focus on ensuring that 

pupils receive high quality teaching and learning. It provides an environment where 

pupils can achieve and maintain their potential. 
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The Education and Training Inspectorate (ETI, 2010) expect that there will be a process 

of self-evaluation which will encourage school improvement. This process must be 

planned and sustained effectively and embedded within the school’s ethos. Good 

evaluation reflects strategic planning and effective communication relating to whole 

school objectives to promote successful outcomes. 

 

School self-evaluation (SSE) is a process that should be implemented to assess what the 

school is delivering in relation to the quality provision it is providing. This internal 

function is the responsibility of the schools themselves. In NI it is the responsibility of 

the ETI to assess the school quality as a whole. Matthew and Sammons (2004) believe 

that school inspections have a positive impact on improving school quality. 

 

School inspections are one of the measures aimed at school improvement. The usual 

procedure is that following the announcement of an inspection a number of inspectors 

visit a school for several days. They carry out an in-depth examination into the workings 

of the school. In the designated areas of inspection classroom observations and the 

analysis of school data are evaluated to determine the quality of the school. Internal and 

external data are examined and a judgement is made of the quality of teaching and 

learning. There is an assessment of school quality as a whole which takes into account 

any internal and external variation in the school data. 

 

School inspections claim to represent an objective, data-based evaluation founded on data 

gathered through various methods. A particular measure of achieved standards in 

secondary schools is the results of external examinations which include the General 

Certificate of Secondary Education (GCSE) and General Certificate of Education (GCE 

A-Level) which are published each academic year. The standards for these examinations 

have been rising steadily which indicate rising school standards for this measure of school 

output. However, there are many researchers who believe that these indicators remain 

controversial as an appropriate measure of school quality. A school’s effectiveness in 

improving attainment of individual students may be more appropriately illustrated using 

value-added measures when socio-economic background and prior attainment levels are 

considered. It may be notable that the improvement in overall performance over a short 

period of time cannot be solely attributed to changes in socio-economic status (SES). 
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There is a wide range of data both quantitative and qualitative now available in schools. 

Teachers are being encouraged to use continuous assessment which provides more 

evidence to justify their claims about individual pupils. It can also inform actions to bring 

about improvement. Such evidence can inform self-evaluation and facilitate the 

monitoring of progress with the support of a rigorous approach to target setting. 

 

As a school seeks to engage in a process of continuous improvement there is an 

expectation that the leadership and teachers will use the data to identify areas for 

development and compare the current status of the school in relation to others. This should 

enable a school to improve its capacity and increase pupil achievement. Kelly and 

Downey (2011) fully appreciate that the data should not simply reside with the Principal 

and Senior Leadership Team (SLT) but must be disseminated to all staff for its effective 

use. Their research found that many teachers would prefer to have the data analysed, 

disseminated and interpreted at senior and middle levels so that it would be more 

appropriately used at classroom and pupil level. 

 

It is essential that staff appreciate how different types of data are used and communicated 

at the various levels throughout the school. Data on their own provide no judgement or 

basis for action and it is only through the interpretation of data that information is 

transferred in a meaningful form. It will provide a basis for decision making regarding 

policies and practices for the purpose of school improvement. School leaders should be 

concerned with the key performance indicators for the school in order to make policy 

decisions and also to plan strategically for future improvement. 

 

1.1  Rationale for the study 

 

The aim of the study was to find if a coeducational secondary school is meeting the 

requirements as detailed within the school improvement agenda. A government indication 

of a secondary school’s performance is to improve by raising their standards and 

sustaining them effectively through the process of self-evaluation that is embedded within 

the school’s way of working. 

 

The researcher is a Senior Teacher in Drumnahill High School (pseudo name applied for 

anonymity purposes) with responsibility for Data, Assessment and Examinations 

throughout the school. This position gives access to the school data using the School’s 
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Information Management System (SIMS). The purpose of the study was to examine 

school data collected over a five-year period from 2010 to 2014. It focused on students’ 

outcomes at the end of five years of their secondary education. It analysed primary and 

secondary measures and other explanatory data that was required to judge if improvement 

had occurred over the five years. 

 

The investigation used two approaches which were relevant to the five years. The first 

approach considered outcomes from 805 pupils who undertook the Year 11 Information 

System (YELLIS) test in September 2008 and their General Certificate of Secondary 

Education (GCSE) examinations in June 2010. The pupils were in 5 year-band groups 

representative of each year of the study. The data examined the outcomes for each of the 

year-band groups (cohorts) from 2010 until June 2014. The aim of this approach was to 

examine the measured performance of each cohort and look for trends to ascertain if the 

school was making relative progress over the designated time. The intention was that the 

data analysis would guide a range of educational decisions relevant to the school for the 

purpose of self-evaluation. 

 

Research confirms that data which provides a ‘snapshot’ at only one point in time is not 

as purposeful as longitudinal evidence that can reveal trends in student performance. This 

evidence identifies characteristics in schools that have greater significance for school 

improvement (Hallinger and Heck, 2011). 

 

The second line of investigation related to a school inspection in 2011 by the Education 

and Training Inspectorate (ETI). The inspectors found the school was not achieving the 

standardised criteria at Key Stage 4 (Years 11 and 12). This proved to be a critical incident 

for the school as it was placed in Formal Intervention (Special Measures). In such a 

situation the school is required to produce an action plan to address the areas for 

development identified in the inspection report. The ETI, as part of its quality assurance 

process, conduct a monitoring visit within 18 months to evaluate the progress being made 

in implementing the plans. They also assess progress in raising student attainment. The 

Formal Intervention procedure was the motivation to analyse the school data and assess 

if the changes and actions that were required and implemented demonstrated that school 

standards exhibited improvement over the five years of the study. 
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1.2  A Theory of Change 

 

It is important to relate how the Principal and Senior Leadership Team (SLT) in the school 

dealt with the numerous changes over the five years of the study. Formal Intervention 

was a critical incident and placed the school in a totally unexpected situation. However, 

when informed all staff were mindful of the need to follow a school improvement agenda. 

 

The unfamiliar situation gave the Principal and SLT some thought provoking questions 

to answer. There was initially no guidance as to the way forward. The leadership team 

agreed that constructing a logic model could support and enhance the process of school 

self-evaluation (SSE) which would enable the school to evaluate the work that was being 

undertaken. The aim was to improve the quality of teaching and learning and raise 

academic standards. A logic model is defined as an illustration of how an organisation 

does its work. It links short- and long-term outcomes with activities and processes as well 

as the theoretical assumptions under consideration. It is a useful planning tool and enables 

the leaders and managers to develop strategies and processes to achieve an intended goal. 

 

A Theory of Change model (Figure 1.1, p7) is a representation of a programme that 

explicitly outlines the activities that are intended to improve the outcomes which are 

required for programme success. A good Theory of Change (ToC) describes how and 

why an innovation works. It has five main components which are linked. These are: the 

inputs; activities; outputs; outcomes and impact. The outcomes are the desired results of 

the change process which in this study is raising the standards of pupil achievement within 

the school to show improvement. The inputs relate to the requirements that are necessary 

for the plan to proceed and include investments in terms of time, staff training, resources, 

external expertise and financial support. The activities determine the direction and 

procedures that ensure progression and influence the schemes outcomes. The outputs 

focus on clear measurable results which reflect the processes and actions which are 

required for the change and confirm the desired outcome. The impact of the ToC is a 

reflection on what and how the change was achieved and how it should be sustained at 

the level or higher, to fulfil the improvement aspect of education that government is 

advocating. 
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Figure 1.1  Theory of Change: A model of progress which reflects the main characteristics of Educational Effectiveness Research 
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1.2.1  The application of a Theory of Change 

 

A school placed in the Formal Intervention Process (FIP) is expected to immediately start 

the programme of improvement as the desired level of development is expected within 

18 months. The Principal and SLT have the overall responsibility to lead the improvement 

agenda. 

 

At the first meeting following the inspection the Principal and SLT (2 Vice Principals and 

4 Senior Teachers) examined the inspection report and it was unanimously agreed that a 

process of self-evaluation was necessary. It was acknowledged that the necessary actions 

would be a critical intervention in the life of the school but should be a coming together 

of a top-down initiative and bottom-up participation. As the school had never been in this 

situation before it was recognised that a ToC approach should be initiated to reach a 

positive conclusion. 

 

For the ToC to proceed careful consideration was given to the necessary inputs which 

would be required to begin the process. The leadership team confirmed that inputs should 

include staff training, continuing professional development (CPD), resources, external 

help and guidance and financial support when deemed necessary. It was anticipated that 

the proficiency of teachers and external support would be available so that information 

and good practices relating to improvement could be shared. 

 

A condition of the FIP was that the Education Authority (EA) would support the school. 

A School Improvement Officer was assigned to give external support during the 

improvement period by organising external assistance with teachers’ professional 

development and other matters which would be identified by the school to sustain the 

change. The Officer reviewed the school’s provision in relation to the areas for 

development, identified by the ETI, which focused on the use of school data and the 

raising of standards of attainment. 

 

The first meeting with the Officer reviewed the roles and responsibilities of the Principal 

and SLT and discussions by the group clarified the way forward. The Principal and SLT 

submitted a Management Response to the Department of Education for Northern Ireland 

(DENI) which addressed the main criticisms and recommendations in the report. A 

detailed action plan based on a prescribed format by EA which specified the actions that 
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would be implemented by the school to effect improvement was also written. The Officer 

had to ensure that the actions proposed would address the weaknesses identified in the 

report prior to them being forwarded to DENI. To determine the direction and actions and 

ensure progression in the change model three action plans were written which would 

address areas for development. These included Learning and Teaching, Monitoring and 

Evaluation and the Effective Use of Data. 

 

The SLT decided that a focus on building capacity should include staff development for 

middle managers which included Heads of Departments and Heads of Years. External 

professional development training in leadership and management was arranged so that 

they would more fully understand their roles and responsibilities. The aim was to help 

them gain and develop the necessary skills to lead and manage successful subject areas 

and to carry out their duties with integrity. The SLT anticipated that the middle managers 

would improve communication links throughout the school. It was expected that they 

would share their knowledge and practices within and across departments. 

 

Staff training was also arranged for the areas identified by the action plans. The training 

for Learning and Teaching had to take cognisance of the inspection statement that the 

leadership of planning, learning and teaching in the school was not effecting the required 

improvement in standards. The SLT considered that there were inconsistent approaches 

to long and short-term planning therefore the targets to be achieved were to have a 

common and consistent approach within and across departments. The success criteria 

were that subjects and departments would have customised Schemes of Work (SoW) with 

a clear purpose and relevancy. The SoW must reflect the requirements of the NI 

curriculum and GCSE/GCE specifications. They should be broad and balanced and 

promote continuity and progression in the pupils’ learning. Departmental development 

plans had to be reviewed and revised taking key priorities from the School Development 

Plan and applying them at departmental level. 

 

Each member of the SLT was assigned to departments to encourage a coaching and 

mentoring framework. These skills enable effective communication and allow learning to 

take place within groups of teachers. It is an approach that is suited to productive meetings 

between line managers and their colleagues. The observations of the line managers gave 

insight to the practices and procedures that could be disseminated through the internal 

support training programme (INSET) which had as its focus teaching, learning and 
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assessment strategies that would raise school standards. The school development days 

(SDD) were used for professional development in this context. The structure and content 

of the days were well planned and were delivered by teachers or invited guests with 

expertise or experience in the topics being discussed. The training programmes 

encouraged teachers to develop high expectations for the pupils to enable them to attain 

their potential. Pupils’ achievements can be realised through high quality classroom 

practices, well-planned lessons, flexible teaching strategies, effective target setting and 

using all available school data. The staff were informed that assessment and data should 

be used to inform teaching and learning throughout the school to promote improvement. 

They were reminded of the purposes of assessment and the range of assessment strategies 

that can be implemented. The data would be used at whole school, departmental and 

classroom levels to give evidence of the effectiveness and performance characteristics of 

the school. The data held on each pupil would give teachers a clear picture of prior 

attainment and potential. 

 

The demand for increased accountability has subjected schools to adopt a structured 

approach to using assessment data for school improvement. Schools are being advised to 

use more systematically collected sources of evidence to justify their claims and inform 

their decision-making The Inspectors reported that there was an inconsistent approach in 

the use of available data to identify targets for attainment, to track pupil progress, and to 

identity underachievement. 

 

Consideration of the school data led the Principal and SLT to accept that planning and 

target setting needed a more focused approach in order to raise standards and help pupils 

to succeed. They acknowledged that targets for improvement were too low and actions 

lacked focus on teaching and learning to improve subject performance. It was evident that 

subject targets were set below the NI averages and were not acceptable. The objectives 

for improvement relating to school data were to ensure that all teachers could access 

relevant data in appropriate and user-friendly formats. The success criteria for data use 

was to enable teachers to be competent and confident accessing and interpreting data from 

various sources. The Data Manager arranged training sessions at the request of groups of 

teachers and individuals to help them with the analysis of pupil data and with the retrieval 

of school data from SIMs. 
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During the Formal Intervention period, an assessment model was created which tracked 

the progress of pupils on four occasions in the academic year. The model was used to 

monitor the progress of individual pupils against target grades which were based on 

predictive data from MIDYIS, YELLIS and ALIS outcomes. These targets were both 

rigorous and realistic. The development of the tracking system enabled the teachers to 

support the learning in a more meaningful and direct manner. Following each tracking 

period, Heads of Departments and Heads of Years closely scrutinised results of individual 

pupils to ensure they were achieving their expected grades. The progress in relation to 

target grades allowed a greater level of accountability for both teachers and pupils. Pupils’ 

progress could be examined for the purpose of improvement. This gave pupils a greater 

understanding and ownership of their personal data and provided opportunities to plan 

and make choices regarding their studies. The individual pupil’s data was reported to 

parents who gained a greater understanding of their child’s progress in each subject 

throughout the academic year. The process enhanced the connections between teacher, 

pupil and parents with the aim of improving standards. 

 

Outputs are the result of the implementation of the ToC and are the focus on day-to-day 

activities of the programme development. The outputs should be clear and measurable 

and in the school being considered this depended on the formative and summative 

assessment data which were recorded throughout the year. Keeping parents informed of 

their child’s progress was essential. A parent survey was conducted by the Data Manager 

to gain information and insight in relation to the tracking system that had been introduced 

by the school. Survey responses from the parents were positive and confirmed that they 

appreciated the intermediate information from the regular assessments. A majority of 

parents realised they were more aware of the progression of school work and could 

support their child in their learning throughout their studies. 

 

The individual reports from the tracking and their annual summative assessments report 

identified strengths in the various subjects and teachers’ comments also encouraged areas 

which could be improved.  

 

The strategies and processes required for the implementation of the ToC were a revelation 

for all teachers. The fit between the requirements and the contextual conditions of the 

Formal Intervention Process were challenging. To determine the direction and actions 

and ensure progression in relation to the inspection report, three action plans relevant to 
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Learning and Teaching, Monitoring and Evaluation and the Effective Use of Data were 

the focus of the school’s Performance Review and Staff Development (PRSD) 

programme for two years following the inspection. The action plans were included in a 

detailed Action Plan submitted to DENI for approval at the commencement of FIP. They 

were to address areas for development identified by ETI. The activities relating to each 

plan were extensively considered and implemented for the purpose of improvement and 

to address the critical situation the school was in. 

 

There is an exit strategy from Formal Intervention. DENI expects that a school placed in 

the process will have implemented the activities identified in the action plans. The 

intention is that the school will have addressed the weaknesses identified achieving 

improvement within two years. ETI conduct a follow-up inspection to assess the 

outcomes of the school self-evaluation (SSE) and action plans. The inspectors judge if 

there has been sufficient improvement to allow the school to leave the process. If the 

school has not made adequate improvement, yearly inspections continue. 

 

The systems and structures that were necessary to fulfil the areas for development 

identified in the inspection report enabled the school to implement improvement 

strategies. After the follow-up inspection the school was deemed to have addressed the 

areas for improvement and exited the FIP. 

 

A limitation to the requirements for the Formal Intervention Process was the allocation 

of time. There are a set number of days and hours that teachers have to work and on many 

occasions staff were stretched to the limit when training and professional development 

courses were taken into account. 

 

1.2.2  Using school data 

 

A major feature of national and local reform agendas is the expectation that teachers will 

use data for the purpose of school improvement and planning. Wohlstetter, Datnow, and 

Park, (2008) propose that for data-driven decision making to be effective at school level 

there should be specific measurable goals. It would enable data use to support strategies 

for monitoring progress in reaching the goals. 
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This is a quantitative research study. A quantitative method of research is suitable as it 

places an emphasis on gaining as much information as possible about the data, how it is 

distributed and indicates possible relationships. The numerical analysis will be performed 

using multiple regression and multi-level modelling software. The hierarchical data 

structure will enable the construct of multi-level models which partition variance in pupil 

outcomes and illustrate progress at different levels. MLwiN is used as it is particularly 

useful for fitting multilevel models as pupils are grouped within cohorts. 

 

The data analysis will enable the researcher to compare the pupil outcomes year-on-year 

with YELLIS (Year 11 Information System) standardised scores as the baseline. The 

intention is to find if the total points/average GCSE scores reflect baseline scores and 

show that there may be improvement year-on-year resulting from the school embedding 

an improvement agenda following a school inspection. YELLIS is a baseline assessment 

specifically designed to measure performance and potential. It measures each individual 

pupil’s developing ability. These formally and systematically collected data sets are tested 

for reliability and validity. Other explanatory variables that can be included in a multilevel 

model would include gender, ethnicity, free school meals (FSM), English as an additional 

language (EAL), special educational needs (SEN) and a multiple deprivation measure 

(MDM) based on postcode. 

 

The study will also examine English and Mathematics GCSE grades (converted to 

standardised residuals) for each pupil in the five cohorts as indicators of pupil 

performance. This multivariate response will use YELLIS as the baseline and the 

examination scores as the response variables. The standardised residuals for all five 

cohorts will permit a more purposeful analysis than simply using grades. The analysis 

will further support the notion of school improvement and recognise the Count Read: 

Succeed (DENI, 2011) document which presents a strategy for the development of 

literacy and numeracy standards. The purpose of examining the variables is to observe if 

the English and mathematics outcomes improved at the same rate during the period of the 

study. The clustering of pupils and pupil-teacher ratios could possibly have significant 

consequences on outcomes. Disaggregating data by pupil groups is essential for 

pinpointing the potential sources of underperformance among pupils in the school 

context. 
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DENI (2009) has identified school self-assessment (SSE) and school accountability as 

key principles of school improvement. Central to this approach is a focus on pupils’ 

achievement. Schools have experienced multiple changes and embedding a school ethos 

of SSE to effect improvement have been challenging. The flexibility that schools have 

been offered directly relates to their ability to make their own decisions and to manage 

their own affairs. However, this is within a context where they are accountable for their 

outcomes. The autonomy that they are afforded depends directly on their ability to 

successfully show that they have been able to sustain improvement in producing the best 

possible outcomes for their pupils. 

 

The ESaGS (DENI, 2009) policy document provides guidance and support to schools and 

teachers so that they can deliver a high quality educational experience for all their pupils. 

It acknowledges that schools are at different stages of their development and so their 

guidance needs tailored in relation to the school improvement agenda. Schools that have 

been deemed by the ETI to be offering a less than satisfactory provision are provided with 

more focused support.  

 

A means of determining progress is through the use of performance data in order to 

understand if the school is adding value. Presently Northern Ireland does not have a 

system-wide mechanism to judge how much value is being added, although some schools 

have reported that they use value-added indicators internally and note that such measures 

do provide useful data on a pupil’s rate of progress. The Regional Training Unit in NI 

supports this practice and believes that a value-added context is essential both for the 

accountability of departments and the tracking of pupils’ progress. 

 

The school effectiveness paradigm presents a version of the value-added model which 

takes into account school context factors as well as individual context factors when 

comparing the progress made by a single pupil to the average made by similar pupils in 

similar schools. This contextualisation gives a more detailed understanding and more 

accurate level of measurement for assessing the school effect on pupil progress. Certain 

contextual factors to be investigated in the study include gender and socio-economic 

status (multiple deprivation). Ethnicity and English as an additional language (EAL) will 

not be considered as their numbers are insignificant. 
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1.3  Aims and Objectives 

 

The premise of the study is to find if the use of school data enables school improvement. 

This is extremely worthwhile as schools are being held to account for the progress of its 

pupils. The investigation will illustrate if there is a pattern of progress within Drumnahill 

High School over a period of five years. Two approaches were used to examine the data. 

 

The first approach relating to the cohort study will answer the following questions: 

 

Primary Question 

• Was the school effective in creating a model of progress which added value to 

student attainment over each of the five years of the study? 

 

Secondary Questions 

• Were there gender related differences in performance over the five years of the 

study? 

 

• Were there differences in outcomes when socio-economic status was considered 

over the five years of the study? 

 

The second approach relating to the intervention will answer the following questions: 

 

Primary Question 

• Did school inspection and subsequent school improvement measures result in 

improved attainment in a post-primary school that was in special measures? 

 

Secondary Questions 

• Did school inspection and subsequent school improvement measures result in 

improved attainment in a post-primary school that was in special measures: 

(1) taking into account gender? 

(2) taking into account socio-economic status? 

 

An extension to the research questions for the intervention study was to consider English 

Language and Mathematics. They are core compulsory subjects and were compared 

separately to find if there was improvement in each subject. 
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1.4  The structure of the thesis 

 

The thesis is organised into 8 chapters. 

 

Chapter 1 outlines the purpose for the study which was to address the problem of raising 

school standards. As education reform requires schools to show improvement the 

rationale was to find if a school was meeting the requirements as detailed within the 

school improvement agenda. A Theory of Change which identifies the activities and 

processes that are intended to improve the outcomes was implemented. To judge 

performance the study examined school data over a period of time. The use of data would 

support strategies for monitoring progress in reaching the targets. The aims and objectives 

include the research questions. 

 

Chapter 2 is the literature review which discusses the concepts of school effectiveness 

and school improvement, the evolution of effectiveness and the criticism of its research 

methodology. Characteristics of the merged paradigms are stated. 

 

Chapter 3 relates the literature to judging school performance and considers the 

possibility of value being added by the school. Factors that influence school quality are 

identified and include, school self-evaluation, evidence based decision making and school 

inspection. As the school was placed in Formal Intervention improvement processes were 

examined. The growing attention which is given to gender and socio-economic status in 

relation to attainment and which may have an effect on school performance is addressed. 

 

Chapter 4 discusses the research design and methodology. The data collected for this 

study was quantitative in nature. Ethical considerations were sought and received. The 

structure and use of the data to be used for analysis included primary and secondary 

outcome measures which are fully explained. The data enabled two approaches to be 

examined. The first approach was a cohort study which would answer the research 

questions relating to the year groups. The second approach applied a multilevel model to 

find if there was improvement in results when planned actions were introduced. It enabled 

findings to answer the research questions following an intervention. The reliability and 

validity of the data were discussed. 
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Chapter 5 presents the results and findings for a Model of Progress based on cohorts. The 

attainment over the five years of the study was analysed and the overall effectiveness in 

promoting improvement in results was reported in relation to the research questions. 

 

Chapter 6 presents the results and findings for a Model of Progress based on an 

intervention. The analysis compared the outcomes before and after the planned actions 

specified in the Theory of Change. The effectiveness of these planned interventions was 

reported in relation to the research questions. English Language and Mathematics were 

compared separately to find if there was improvement in both subjects. 

 

Chapter 7 gives a summary of the main findings in relation to the research questions and 

their relevance to school effectiveness. An account of a Theory of Change and the use of 

school data confirm that they provide a model of progress for school improvement. 

 

Chapter 8 concluding remarks confirm that a Theory of Change and school data were 

explicitly linked to the development of school improvement. It is a model that can be used 

to further investigate school reform depending on the needs of the school. The 

investigation reflected the factors and theories relating to the paradigms of SE and SI 

research. It is a model of progress that can be highly recommended. 
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CHAPTER 2 

 

Literature Review: Merging school effectiveness knowledge and school 

improvement research 

 

2.0  Introduction 

 

This chapter will examine the inter-relationship between School Effectiveness (SE) 

research and School Improvement (SI) practices. The merging of the two distinct 

paradigms are the focus of educational change and are used in school improvement 

programmes. The linking of the concepts has enabled schools to evaluate their processes 

and outcomes. The synthesis of the research over time has provided an evidence base 

which enables claims and justifications to be made regarding strategies which show 

improvement. It requires schools to strengthen its organisation and implement curriculum 

reforms in order to raise student attainment. 

 

It is possible to define distinct phases in the way schooling has been perceived during the 

20th century. Schools were expected to overcome all the social and economic problems 

of the time. In the UK in the 1960s there was a re-evaluation of education as it was found 

that schools were not producing young people adequately for future employment and the 

British economy was suffering as a result. Also, when comparisons in education were 

made internationally, it was found that standards in English schools were not doing well. 

For the past half century successive governments have introduced educational policies 

and practices in order that schools will improve by raising their standards. They have 

depended on research to identify theories and practices which will make schools more 

effective and enable young people to be ready for future life and work. 

 

Research from the two very distinctive intellectual traditions and histories have been used 

on which to base educational policies and practices for the purpose of school 

improvement and the raising of educational standards throughout the UK. 
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2.1  School Effectiveness 

 

2.1.1  Definitions of effectiveness 

 

There are various definitions of effectiveness depending on the perspective from which it 

is viewed. Creemers and Scheerens (1989) maintain that schools need to be well 

organised and structured in order to be productive. It would enable them to be more 

effective as they would be upholding school effectiveness research (SER) principles. The 

productivity view of effectiveness requires organisational systems, structures and policies 

to achieve goals and judge attainment. 

 

Presently there is an increased focus on the monitoring of student outcomes. Schools are 

anxious to record the educational value they have added. Mortimore (1991) considers 

intake when defining a school as being effective when students make greater progress 

than initially expected. In contrast to other schools that have comparative intake 

characteristics an effective school makes more progress and adds extra value. In 

comparison a school that is seen as ineffective makes less progress in relation to student 

outcomes and the residual in pupil outcomes is less. Sammons, Thomas and Mortimore 

(1997) believe that the SSE and SI agenda fully support the development of these areas 

through the use of value-added measures. Nuttall (1990) explains that schools cannot be 

held accountable for all the intake differences that exist but they can be held responsible 

for what they can influence. He suggests that schools have varying effects on outcomes 

of pupils and that value-added measures for assessing progress play a key role. 

 

2.1.2  The evolution of school effectiveness (SE) 

 

School effectiveness research is an academic field which due to its ever expanding body 

of studies has evolved and significantly changed, increasing its capacity and quality in 

the past half century. SE research is now more distinctive both nationally and 

internationally. Government policies in the UK have sought to draw on SE research in an 

attempt to raise educational standards. Policy makers and practitioners are now more 

interested in the research with the intention of improving schools. This has resulted in an 

expansion in SE studies since the millennium. 
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There is a distinct timeline in the history of SE research. Initially SE studies responded to 

findings from important investigations in the United States of America (USA) by 

Coleman and colleagues (1966) who reported the results of a large-scale American survey 

of Equity in Educational Opportunity which found that pupil achievements had no direct 

correlation to the amount of available school resources. Coleman explained differences 

in achievement between pupils when taking account of their socio-economic 

characteristics. 

 

Jencks and colleagues’ (1972) research on Inequality re-analysed the Coleman Report 

data and other data and concluded that ‘schools make no difference’ when compared to 

their student achievement or economic prosperity throughout their lifetime. These 

assumptions suggested that education cannot compensate for society. Both studies 

focused on using variables which included pupil contextual factors including their socio-

economic status (SES) and school resources as suitable predictors of pupil attainment on 

standardised tests. The simple data analysis of school and individual pupils was not 

strongly related to school achievement. Studies at this time simply focused on inputs in 

order to predict school outputs. The Input-Process-Output model of enquiry uses 

quantitative data to turn information into numbers. Accuracy and precision of 

measurement is essential when seeking to make valued judgements regarding school 

achievement. 

 

Further studies undertaken in the 1970s refuted many of the findings identified in the 

Coleman and Jencks reports. Research by Brookover and Lezotte (1975) to investigate 

Changes in school characteristics coincident with changes in school achievement used 

questionnaires to ascertain school academic climate as it was felt that the findings 

regarding student achievement could be powerful indicators. The most pervasive finding 

of the research related to principal and teachers disposition towards pupil attainment. Staff 

in schools that were improving had positive attitudes towards their students’, while in 

comparison staff in schools that were declining had negative attitudes of their students’ 

abilities. 

 

At this stage, researchers with an interest in ‘effective schools’ started to incorporate a 

broader range of school processes in order to investigate school outcomes. The use of 

questionnaires in surveys were the chosen approach taken to collect the data. 

Questionnaire-based surveys present opportunities for obtaining rich data relating to 



- 21 - 
 

beliefs, values and attitudes. However, there are limitations associated with this approach 

to data collection as there is the possibility that respondents do not report their answers 

accurately which can lead to biased outcomes. Robson (2011) suggests that what is being 

measured must be assessed accurately and without bias. If there are cases of discrepancy 

an analysis of how the survey was conducted will reflect on how the validity and 

reliability were established in the design of the survey. 

 

A study by Edmonds (1979) in the USA emphasised the equability of education. He used 

his own findings and those of others to construct a powerful argument in relation to 

equality. He concluded that the school was the agent of change to help pupils to do well. 

His message was that if a nation wanted all its children to succeed then they must ensure 

that they do so. He identified five characteristics to describe effective schools and prove 

that ‘all children can learn’ in spite of having a disadvantaged background or limited 

opportunities available to them. The report highlighted the importance of the Principal in 

their leadership role when communicating policies to staff and suggested that schools 

should identify factors that contribute to enhancing classroom practice. Although 

Edmonds’ research considered poor urban schools, there was an omission regarding the 

relationship of schoolwork to school policy and its environment. 

 

In the UK the pioneering study Fifteen Thousand Hours by Rutter, Maughan, Mortimore 

and Ouston (1980) was carried out in a comparable way to Edmonds paying attention to 

areas that relate to classroom policy and the internal responsibility of classroom 

practitioners. Their analyses recognised eight factors present in schools that promoted 

higher levels of effectiveness. The findings of this research are significant as attention 

was paid to schools’ academic effectiveness. Pupil outcomes at age 16 were matched to 

data available at intake. This approach sought to identify the school component in a 

pupil’s success or failure. 

 

During this era the number of factors identified were increasing but context factors were 

largely ignored and this attracted much criticism. The methodology used was questioned 

in later research studies. These studies considered the use of more reliable methods to 

understand the difference in outcomes at school level. In the second phase of SE from the 

late 1980s onwards, context factors were introduced and more sophisticated 

methodologies which enhanced SE research were developed. 
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Two significant investigations were undertaken in primary schools by Mortimore and 

colleagues (1988) and in secondary schools by Smith and Tomlinson (1989) which 

considered outcomes relating to SE. 

 

Mortimore and his colleagues’ (1988) in School Matters: The Junior Years undertook a 

longitudinal study and assessed 2000 pupils over four years involving fifty randomly 

selected inner-city schools. They investigated a comprehensive range of outcomes, 

including literacy, numeracy and attitudes as well as student dispositions towards school. 

They collected data on school and classroom processes. Following the data collection a 

varied range of statistical techniques were used to analyse the broad range of data. This 

involved analyses at individual and group levels focusing on attainment, progress, school 

and class effects as well as non-cognitive development of pupils. 

 

The study found that schools were differentially effective relative to pupil outcomes and 

their social needs. The authors found that there was insufficient evidence to support 

differences in effects on outcomes due to low family income (FSME). The study reported 

that the school has a much greater impact on the progress of an individual pupil in 

comparison to contextual factors including age, gender and social class. These findings 

were an acknowledgement that schools could indeed ‘add value’. In the least effective 

schools, middle-class pupils were achieving less than those from working-class 

backgrounds who attended more effective schools. These results confirm that the social 

class of a pupil had less of an influence on pupil development compared to the impact of 

the school. School outcomes and how they are effective in ‘adding value’ is key to the 

educational significance in the differences observed between schools. This reinforces the 

notion that cross-sectional studies do not serve as good a purpose as longitudinal studies. 

An advantage of this study is that it could be replicated in other regions and it would be 

valuable to know if a broader or more varied sample would replicate the same negative 

findings and differential effects as the original study. 

 

Smith and Tomlinson’s (1989) investigation The School Effect: A study of multi-racial 

comprehensives showed that up to a quarter of the total variation in examination results 

could be attributed to differences in the effectiveness between schools in relation to 

attainment outcomes. There was also large internal variation in outcomes across a range 

of subjects. One noteworthy observation was that a school ranked first out of eighteen 

schools in mathematics achievement was as low as fifteenth in English attainment. The 
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differences in performance across subjects after allowances had been made for differences 

in intake accentuated the value added by the school. Later studies found that student 

outcomes were related to the quality of teaching and learning and the management of 

schools. 

 

While early SE research had a limited and specific focus, these studies exemplify the 

increasing complexity of the field. The use of multilevel methodologies and meta-

analyses highlighted the differential outcomes of pupils resulting from a range of school 

effects. Consideration was given to the size of the school effect and the length of time it 

took to realise the impact within the school. Reynolds et al. (2011) report that valuable 

progress had been made in SE research regarding the effectiveness of schools as in many 

of the review studies there were consensus on the factors that ‘work’. Scheerens (1992) 

however, issues a note of caution and points out that the initial theory models were simply 

a list of variables relating to the multiple levels of pupil, classroom and school which did 

not adequately distinguish between all the factors present in the multilevel framework. 

 

In the mid-1990s the development of SE research moved into a third phase. During this 

period there were a range of studies which investigated the different effects in schools 

with the key purpose of understanding the differential effects. A crucial study was 

conducted by Teddlie and Stringfield (1993) in the USA. Their Louisiana School 

Effectiveness study focused on what characteristics influence attainment in effective 

schools. It could be observed from the data analysis that elementary schools who had 

improved were able to sustain this improvement. Three important areas were reported 

which included the interaction of staff in effective and ineffective schools, teachers’ 

engagement with the ethos and culture of the school and the stability exhibited by the 

principal during the change process. The interaction between school and classroom and 

the leadership of the principal were crucial. Actions determined at school level are 

integral to the progress of a school. Differences in the effectiveness of a school were not 

found to be significantly influenced by socio-economic status. 

 

Sammons, Thomas and Mortimore’s (1997) study Forging Links investigated the concept 

of secondary school effectiveness. It was a longitudinal examination over a period of three 

years which considered the GCSE performance of a sample of secondary schools. The 

intention was to look at how the performance of schools can best be judged. The authors 

considered the internal variations in effectiveness as well as trends over time. They looked 
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at effectiveness for a varied range of groups of students as well as subject differences. 

The study illustrated the complexities of judging school performance. The researchers 

highlighted the importance of moving beyond ‘league table approaches’ which make 

comparisons between schools, with the need to focus on individual schools and their 

departments using value-added methods. The findings of this study contributed to the 

fuller understanding of not only the factors but the processes which are relevant to how 

schools and departments enhance pupil progress. 

 

In a review of the School Matters study Sammons (1995) emphasised the importance of 

longitudinal research. She believes that judging a school’s examination results over just 

one set of outcomes using a narrow set of measures is of limited value. She proposes that 

internal variations in performance across departments and for different groups of students 

should be undertaken over a number of years in order to judge how the standards may 

have changed over time. This approach is important in supplementing the overall 

performance of the school. 

 

The appraisals of SE studies suggest that there is much more known about the 

measurement of SE than about the underlying causes of effectiveness. Reynolds et al. 

(1994) confirm that the field has been particularly criticised for its weak theoretical basis. 

Sammons and her colleagues were hopeful that their study would improve understanding 

of the processes that influence effectiveness and inform the theoretical development of 

the field. 

 

The evidence from these latter reviews of SE research demonstrates that it has come out 

of the shadows and has emerged as a dynamic field of study which is expanding rapidly. 

Reynolds and colleagues (2011) suggest that the fourth phase of the movement which 

began in the second half of the 1990s is still current. Changes in the global economy have 

highlighted the impact of education on economic growth. It has accentuated the focus on 

the results of educational research and provided an insight into the benefits of education. 

International studies comparing educational achievement between countries relating to 

educational outcomes are given greater attention by the worldwide media. An emerging 

area of interest in SE is the effect of country (as a context variable) on student 

achievement and, more importantly, on the characteristics of effective schools and 

classrooms and how they develop (Reynolds et al., 1998). Creemers (2006) suggests that 

comparative international studies are essential to gaining an understanding of the 
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multifaceted and complex educational structures and their methods of explaining the 

varied outcomes of pupils. Factors that appear to work in some countries are not suitable 

in others due to the complex difference between education systems. 

 

The internationalisation of the field and the search for educational effectiveness has 

initiated a need for effectiveness researchers to work in closer, intellectual proximity to 

researchers and practitioners within the improvement paradigm. 

 

2.1.3  Criticisms of School Effectiveness Research (SER) 

 

Mortimore (1998) believes that research in education develops and improves through 

critical review and through the challenge and refutation of findings and theories. He 

suggests there is a growing body of researchers both from the SE tradition and from others 

who have a different perspective on educational development. He maintains that while 

some opponents who are motivated by a healthy desire to challenge accepted findings, 

there are others who are ignorant of the work they seek to criticise. 

 

Over the past forty years SER has undergone several changes during the course of its 

development due to its highly diverse academic field of study, so it is not surprising that 

criticisms have been political, some methodological, and some theoretical. 

 

SER has suffered from a range of criticisms relating to the methodology that is used. 

Opponents have suggested that it is too dependent on data which emphasise outcomes 

that are quantifiable or measurable. The debates have often been internal to the field and 

as a result there has been a desire for more qualitative and mixed method studies. Due to 

the development of mixed method approaches there has been less criticism and a greater 

appreciation of findings and theories of SE. Reynolds and Teddlie (2001) confirm that 

there is now a more defined methodological approach to studies and their Effective 

Schools Research case study is an example of a mixed method approach as it used 

qualitative and quantitative data. 

 

Lauder, Jamieson and Wikeley (1998) report that studies should be undertaken over a 

longer period of time. This viewpoint is supported by other SE researchers. Several, 

including Scheerens (1992) have suggested that longitudinal studies are necessary to 

understand the progress of students in their learning over time. This reappraisal is being 
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addressed as recent studies have adopted a mixed method approach in their longitudinal 

designs. 

 

Further criticism of SER has involved its theoretical basis. Creemers (1994) confirms that 

this evaluation still has validity. He believes that SE requires a more developed and 

coherent underpinning to theory. Creemers, Scheerens and Reynolds (2000) confirm that 

there is growing evidence that theoreticians and researchers are making progress in theory 

development. The Contingency Theory proposed by Sheerens and Bosker (1998) would 

support this view. They propose that interrogating existing studies for the variation in 

schools and classrooms may lead them to the theoretical explanations that will culminate 

in a ‘grand’ theory. 

 

The internal criticism of SER has made progress in addressing the limited methods used 

in their studies. It is evident that the SE pragmatists are action oriented with a mixed 

methods research agenda aimed at changing school effectiveness. From the emergence of 

SER there has been much reflection and critical evaluation. Mortimore (1998) advocates 

that in its development it has been worthwhile for SER to have had external criticisms. 

 

2.2  School Improvement 

 

The inception of the School Improvement (SI) movement began in the 1980s. Although 

the researchers from SE and SI were undertaking studies in parallel, they have considered 

the furtherance of school change from two different perspectives. They differ 

conceptually as well as in their strategic direction and beliefs. While SE is concerned with 

the ‘end state’ of describing the characteristics and outcomes of effective schools, SI is 

not concerned with just the outcomes but promote the awareness of the whole school 

context including its inputs and processes, and the full educational experience of the 

pupils. 

 

The closest relationship between the two movements exists in the USA, while in the UK 

within the last two decades there has been more collaboration. This may be due to the 

creation in 1994 of the International School Effectiveness and Improvement Centre 

(ISEIC) which has provided an environment for the debate of ideas, methodologies and 

findings. Teddlie and Reynolds (2000) support the notion that the long-term target of 
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moving towards the self-reviewing school has been promoted by SI approaches to 

educational change. 

 

From a situation of considerable differences in paradigms, SE and SI have recently 

converged in their interests. Some projects have taken place which are neither SE nor SI 

based. Stoll and Fink (1996) contend that if more beneficial links have been made 

between SE and SI for practitioners then the two sets of researchers should do the same. 

This would enable a deeper and more meaningful discourse with schools leading to more 

practical implications for school practice. West and Hopkins (1996) agree that there is a 

growing momentum to see a coming together between SE and SI. They believe there are 

potential difficulties in merging the two paradigms. While there is agreement in some of 

the areas there is still a requirement for respectful discourse and interrogation of their 

differences. 

 

From what has already been discussed in this account it is reasonable to fully appreciate 

school effectiveness. It is also appropriate to examine how it co-exists with school 

improvement. Scheerens (2000) reflects on the developments between SE and SI. He 

reports that the application of the SE knowledge base should inform the implementation 

of SI practices and programmes. The complementarity of the two paradigms have been 

focal points for a wide range of educational practitioners and policy makers for a long 

time. The reputation and prominence of SE and SI is due to their determination to improve 

the performance of schools both nationally and internationally. 

 

2.3  A New Merged Paradigm 

 

The first notion that the two traditions were coming together was evident in the USA in 

1988 when there was less activity in SE research and several researchers moved towards 

the more applied areas of SI. As a result, there were a number of school improvement 

initiatives that emerged which incorporated detailed evaluations relating to their 

effectiveness. In the past decade there have been other concerted attempts internationally 

to link the two, particularly by the School Effectiveness and School Improvement Centre 

(ISEIC). 

 

In contrast to SE, the SI movement considers schools as social organisations and focus 

their enquiries on improvement processes. SI approaches change from a different 
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perspective to SE. They promote a bottom-up rather than a top-down approach to change 

through implementing change strategies which underpin the efforts made by schools. It 

identifies the change agents in schools who are the people responsible for securing 

improvement. Case studies illustrate how initiatives have worked within a particular 

school and at a specific level. These are dependent on largely qualitative methodologies 

rather than generating large data sets as indicative of SE studies. 

 

Chapman and Hadfield (2010) support the central principles of SI research and practice 

and suggest that developing the organisational culture and capacity will improve student 

outcomes. They acknowledge that there has been an increased emphasis on building the 

capacity in schools with a focus on student attainment which can be attributed to the 

continued respect to SI principles. 

 

Hopkins and Reynolds (2001) believe that the development timeline for SI can be divided 

into five phases. It gives a possible outline regarding the progress of the movement. They 

provide a historical overview which has influenced policy makers and practitioners to 

move their systems, schools and classrooms forward. The systems are not linear or 

hierarchical but are recognised as influential guides for change. Chapman and Muijs 

(2014) emphasise they are now the pillars for self-evaluation and continued improvement, 

thus indicating a layered approach to change and development. 

 

SI definitions have developed to take account of an increased focus on capacity building 

and student attainment. The International School Improvement Project (ISIP) initially 

defined SI as ‘a systemic sustained effort aimed at change in learning conditions and other 

related internal conditions, in one or more schools, with the ultimate aim of accomplishing 

educational goals more effectively’ (Van Velzen, 1985, p48). 

 

Since the 1990s researchers have worked closely with schools and built on the 

experiences gained. They focused on developing capacity with the aim of managing 

change and improving student outcomes. Hopkins, Ainscow and West (1994) state that 

there is a clear focus on the processes relating to teaching and learning which SI endorse 

in relation to improving student attainment. They are convinced that strategies for 

providing high quality education and improving the school’s capacity when changes have 

been imposed by policy makers should be critically interrogated. 
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In 2008 the Department of Education for Northern Ireland (DENI) undertook a 

comprehensive consultation in relation to school improvement policy. The consultation 

received responses from more than 200 organisations (DENI, 2009, Annex A) and the 

resulting policy document Every School a Good School (ESaGS) was launched. The SI 

agenda in NI records that all schools are in a position to implement and sustain 

improvement strategies. The prescribed document states: 

“School self-evaluation and self-improvement (with support) are at the heart of 

the policy. We believe that schools themselves, through honest and open 

engagement in self-evaluation, using effectively the wide range of data and 

information available to them, are best placed to identify areas for improvement 

and to implement changes that can bring about better outcomes for pupils.” 

(DENI, 2009, p1) 

 

The SE and SI movements are now working more closely together and have moved on 

from school level to system level. In NI system reform is an important goal. Datnow and 

Park (2009) report that reform is not something that should be imposed on schools but 

should be something that system leaders, teachers and personnel should work on together. 

To achieve this goal and bring about improvement schools, authorities and academics 

will require a collegiate approach. Schools will have ownership which will empower them 

to initiate the necessary changes. It is essential that schools themselves must access their 

needs and work with external support to develop professional learning opportunities. Stoll 

and Temperley (2010) point out that each school will look differently according to 

capacity and circumstances. This approach will enable the school to develop its own 

needs and initiatives by taking ownership through co-construction. This is not the view 

of Stringfield and colleagues (2008) as their High Reliability Schools programme 

provides schools with content and processes. They identify key principles that schools 

need to subscribe to including standard operating procedures and a set number of goals. 

The implementation of the programme requires schools to follow a number of procedures 

to effect improvement. 

 

Creemers and Kyriakides (2012) have developed a model which incorporates a theory 

driven and evidence-based approach to school improvement which built on the Dynamic 

Approach to School Effectiveness. They recommend that schools need to implement a 

specific programme and not work alone. Coe (2009) views the situation with caution and 

believes that evidence from various initiatives is limited. He suggests that sceptical people 

are interpreting findings in different ways. He points out there is a need to know exactly 
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what works and what elements are necessary for successful school improvement. He 

contends that there is a lack of evidence of what works in individual schools and endorses 

the need to provide rigorous quantitative evidence to support value-added measures. 

Muijs and colleagues (2014) support this sentiment and propose that researchers should 

provide rigorous quantitative evidence of what approaches to school improvement are 

effective. Muijs declares that this can be accomplished through systemic review and meta-

analysis which is becoming an increasingly common method in educational research. 

Large scale meta-analysis combines results from different studies to provide aggregate 

conclusions. He believes that the impact of different models of SI have not been 

sufficiently clarified, and to obtain answers there is a need to use more complex statistical 

analyses to fully justify conclusions reached. 

 

2.3.1  Characteristics of the new way of thinking 

 

In 1994 the International School Effectiveness and Improvement Centre (ISEIC) was 

created with the intention of bridging the divide between the two traditionally distinctive 

paradigms. It was anticipated that by bringing together academics and practitioners both 

might learn from the others area of expertise. A number of projects have arisen out of the 

merged research. 

 

An example of an integrated project was the Improving the Quality of Education for All 

(IQEA). The study led by Ainscow and Hopkins (1992) involved a sample of twenty-five 

schools from across a range of education authorities in England. It aimed to create an 

appropriate school development programme which supported and built on each school’s 

ability to produce a high quality of education. The key findings from the research showed 

that when there was a detailed focus for development linked to a positive internal 

environment within the school then school improvement would succeed. 

 

The project used approaches and methods which previously would have been used by 

either SE or SI. It used quantitative data at pupil level to determine if the programme had 

been successful when fully implemented. A further examination using qualitative data 

interrogated internal school processes. Building on knowledge from SE in relation to 

effective schools the SI information enabled the schools to tailor their professional 

development and plan their change strategies. The chosen improvement was informed by 

a combination of practitioner knowledge and research. 



- 31 - 
 

Another example of the integration of SE and SI was the Effective School Improvement 

(ESI) Project (Reezigt, 2001). The study was funded by the European Commission and 

eight European countries participated in this initiative. With a focus on effective 

schooling, the project aimed to develop a strategy for SI. A varied analysis was 

undertaken to identify theories which could demonstrate the factors that are important for 

effectiveness. Case studies were used to evaluate the impact of SI strategies. A 

comprehensive framework was developed for effective school improvement. Creemers 

(2002) believes that the project identified a more defined concept of effective school 

improvement describing it as ‘a planned educational change that enhances student 

learning outcomes as well as the school’s capacity for managing change’. 

 

Creemers (2002) points out that understanding school culture makes the implementation 

of school strategies for improvement more beneficial. He maintains that if the school 

culture fails to change in parallel to structural changes there will only be short term gain 

in improvement. He emphasises they must be aligned to school improvement strategies.  

School improvement and ethos appear to be inextricably linked in a productive 

environment. It can only be achieved when supporting elements of productivity include 

collegiality, cooperation and sharing of best practice are combined. School development 

planning requires the information from SE and SI studies to promote a high quality of 

education for all pupils. 

 

These findings from research show that schools are taking responsibility and making 

policy changes to support their internal quality assurance processes and raise standards. 

This is achieved by reviewing the organisational structure within the school to enhance 

classroom practice using strategies that focus on teaching and learning. The internal 

practices that are identified for change create an ethos which empowers them to have a 

more professional and positive attitude to their work. 

 

The collective knowledge and available resources throughout educational systems are 

being shared between countries. The SE and SI paradigms are international. Hopkins 

(1995) reports that a growing number of effectiveness researchers from various countries 

are working collaboratively. The working together of the two fields has encouraged 

procedures to achieve change with a clear focus on improved outcome goals. While many 

schools have not readily accepted the imposed changes, schools that have participated in 

initiatives for change, have benefited and are ready to progress to the next stage. West 
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and Hopkins (1996) believe that schools that have engaged in changes are able to provide 

quality education for its pupils and have the ability to build on existing good practice. 

The evidence from research studies recommends the time is right for schools to move 

forward. West and Hopkins (1996) acknowledge that the re-conceptualisation of SE and 

SI is timely, as well as philosophically appropriate. They suggest that it is fitting to begin 

to develop a more rounded picture of the effective school which draws on both traditions 

to create a new understanding. 

 

2.4  Conclusion 

 

This chapter reviewed the literature on the development of school effectiveness and 

school improvement research. It illustrated how studies from the two diverse paradigms 

have influenced education policies and practices to change, in order to raise the standard 

of education throughout the UK. The lessons learned from the research are vital to the 

strategies expected of a school implementing change processes to enhance student 

learning outcomes. 
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CHAPTER 3 

 

Literature Review: School performance and contextual factors 

 

3.0  Introduction 

 

The previous chapter reviewed the literature on the development of school effectiveness 

and school improvement research. It considered how research studies from the two 

distinctive paradigms have influenced education policies and practices. As a result 

schools have had to develop their organisational culture and implement change in order 

to raise the standard of education throughout the UK. 

 

This chapter identifies the contextual factors that influence school quality. They are based 

on the findings from SE and SI research. They describe the internal and external 

accountability measures that schools must provide as evidence for improvement. They 

include school self-evaluation activities and school inspection reports. It indicates how 

school data can be used to judge performance outcomes and can support strategic 

planning and management for school reform. It specifies how data is used to understand 

the effect that socio-economic status has on student achievement. It also examines gender 

variations in core subjects that would direct the school to plan appropriate strategies and 

actions to ensure equality for all pupils. 

 

3.1  Judging School Performance 

 

Over the last half century there have been numerous empirical investigations of the theory 

that schools do make a difference. As discussed previously SE research owes it origins to 

The Coleman Report (1966) which explained differences in achievement between pupils’ 

depending on their social-economic status. 

 

A principle of SE research is that it does not seek to make judgements about what makes 

a ‘good’ school but takes as its benchmark the criteria of impact upon pupils’ educational 

outcomes in evaluating school and classroom practices (Reynolds, 1995). Mortimore 

(1991) considers intake when defining a school as being effective when students make 

greater progress than initially expected. Stoll and Fink (1996) support the notion that 

schools add value when consideration is given to prior achievements. 
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When assessing if a school is effective in improving pupil attainment it is important to 

consider if it is adding value. Sammons et al (1997) define more precisely their 

understanding of the term ‘value added’. They state that it is indicative of the progress 

made by students across subjects over a particular time. It is the relative increase in 

students’ previous level of attainment when compared with similar students in other 

schools. An accurate baseline judgement relating to the students’ prior attainment is 

essential in order to calculate the value-added from intake. 

 

School effectiveness studies show how value-added approaches can be used to study 

effectiveness. SER seeks to investigate, through longitudinal research, the ways in which 

schools can promote pupils’ progress. The connection between practice and student 

outcomes is beneficial to practitioners and policy makers and explains the rapid growth 

in research in recent years. The consideration of pupil progress over time to judge school 

performance is useful to teachers and relevant to inspectors and those concerned with 

accountability and promoting school improvement. Sammons et al. (1997) support this 

notion and believe that using measures relating to progress are suitable indicators for 

measuring school effectiveness while showing the impact on students’ educational 

achievements. Mortimore (1998) reasons that school accountability should include 

students’ progress as this is the work they are responsible for and is the fundamental 

purpose of education. 

 

School effectiveness research clearly demonstrates the need for comparisons of schools 

to be made on a ‘like with like’ basis to ensure that they are fair and valid. Prior attainment 

data, collected in a standard form, is required for value-added analyses of pupils’ relative 

progress over time. Sammons (1995) acknowledges that presently at intake to secondary 

education there is no national prior attainment data available, to allow value-added 

estimates of schools’ GCSE performance to be calculated. She raises concerns regarding 

the methodology that can be used to obtain a value-added measure when there is no prior 

attainment data. Mortimore (1998) declares that the data requirements for value-added 

analyses at the national level are considerable and as the research for such measures need 

to be longitudinal and therefore time consuming, the endeavour would be relatively 

expensive. Appropriate data for value-added analyses for statutory aged students are 

presently being developed in primary schools in NI. However, some primary schools are 

not passing on significant data analyses to the secondary schools. This situation places 

secondary schools in a dilemma. In such a situation secondary schools need to consider 
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what needs to change in order to improve the flow of information regarding prior 

achievement. The availability of performance data between school phases would help 

clarify where a particular school is placed in relation to other schools and to support their 

school improvement agenda. 

 

The model of progress identified by Sammons, Thomas and Mortimore (1997) in their 

study Forging Links was a longitudinal examination of secondary schools’ GCSE 

performances. The project took account of prior attainment where both the baseline and 

the outcomes were measured in terms of what was taught and used to judge student 

progress. Other factors that may exert an influence and relate to students’ backgrounds 

were examined. In addition to prior attainment, socio-economic status (SES) as measured 

by eligibility for Free School Meals (FSM) and gender were most notable. Sammons and 

colleagues indicate that such factors continue to influence students’ GCSE results. 

 

As no optimal value-added model for measuring school effectiveness has emerged, 

Goldstein (1997) suggests that schools themselves should take account of their own 

measures of progress. He emphasises the importance of detailed student-level data in the 

calculation of value-added measures through the use of multilevel techniques. Schools 

have a hierarchical structure therefore there is an advantage of using multilevel modelling 

as it examines data at student, class and school level. Multilevel modelling enables greater 

possibilities for analysis. It provides opportunities for more interesting enquiry into the 

gender differences taking account of previous attainment. 

 

Gray, Goldstein and Jesson (1996) highlight the need to examine school performance 

across a number of years with a minimum of three years being required to identify trends 

and five years giving an even better picture. Value-added information about trends is 

much more useful to practitioners and parents whose children spend five years in one 

secondary school before entering for GCSE examinations. It is also relevant to inspectors 

who need to examine the quality of educational standards provided and to identify areas 

for development. 

 

3.1.1  Limitations 

 

In the absence of any baseline information relating to the academic standards of pupils 

from their feeder primary schools for the period of the longitudinal study Drumnahill 
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High School had to establish its own measures regarding its intake. The one measure that 

is common to the school intake is that all the pupils have been successful in obtaining a 

pass grade in the transfer test for their secondary education at a grammar school in NI. It 

is school policy to use the YELLIS standardised test at the beginning of Year 11 for all 

pupils as a baseline assessment which is specifically designed to measure performance 

and potential. It measures each individual pupil’s developing ability. These formally and 

systematically collected data sets are tested for reliability and validity. 

 

There are significant theoretical limitations to studies which take measures of student 

achievement, some time after entry to secondary school as the school will already have 

had an influence on pupils’ progress. However, the YELLIS and ALIS systems operated 

to give schools internal value-added feedback on GCSE and A-Level performance. 

Sammons, et al. (1997) maintain that the developments of such measures have been 

welcomed by schools which are keen to obtain comparative feedback about their 

performance. They suggest that it is helpful if curriculum related measures of prior 

achievement are also used since these are usually better predictors of later GCSE results. 

 

3.2  Factors Influencing School Quality 

 

3.2.1  School self-evaluation (SSE) and student improvement 

 

The study has recognised that presently in the UK the government has, as a major policy 

initiative, targeted improvement across the education system. Successive governments 

have given considerable attention to new models of school procedures which are based 

on measures and evaluation practices. The intention is for schools to take control of their 

own practices for monitoring and evaluating the quality of their work. Consequently they 

are accountable to education authorities for the quality of the education they provide. 

 

The proposed practice of accountability includes a form of regulation based on internal 

review and external scrutiny. School self-evaluation (SSE) is referred to as a process and 

is seen as a quality assurance check or measurement phase within a system, directly or 

indirectly aimed at school improvement. Hofman, Dijkstra and Hofman (2009) maintain 

that SSE is a systematic process which includes cyclic activities that identify priorities, 

such as setting targets, implementing new development plans and evaluating progress. 

This is evident in NI where the process of SSE is a feature of school improvement. The 
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purpose of self-evaluation is to improve the quality of learning and teaching; improve the 

educational experiences of pupils; promote school effectiveness; and raise the standards 

which the pupils attain (ETI, 2015). 

 

In each school the intention of SSE is to improve the quality of the teaching-learning 

process in order to maintain high standards of school performance. Hofman and Hofman 

(2003) have developed a framework for SSE which includes relevant accountability 

standards within a school improvement agenda. The framework reflects the Plan-Do-

Check-Act cycle. The plan addresses the direction and preparation required; the 

implementation of an improvement; monitoring and evaluation; and finally the reflection 

and appraisal for further changes to be made where necessary. The Education and 

Training Inspectorate (ETI, 2015) supports this concept and emphasise the need for a 

systematic process of self-evaluation which should be designed and adopted in order for 

a school to examine the quality and effectiveness of its work. 

 

Hofman, Dijkstra and Hofman (2009) acknowledge that there is at present a lack of 

evidence on the effects of school evaluations. Their studies found that schools which 

lacked a clear focus or vision for improvement tended to underestimate the need to 

develop an SSE system. However, schools that had already adopted and implemented 

SSE were able to identify and maintain internal characteristics that were integral to 

success. They exhibited features of formulating goals for improvement relating to the 

teaching and learning process to enhance their school performance. These activities were 

also evident in Stringfield, Reynolds and Schaffer’s High Reliability Schools Project 

(2008) which illustrated a programme of school improvement that had been based on 

insights gained from SE and SI. The school was able to sustain improvement and pupil 

outcomes showed the added value of the programme. Their studies make clear that 

maintaining the school values and the use of data to inform processes are significant 

factors relating to the improvement in pupil achievement over time. 

 

The studies support the belief that schools who build the capacity of their staff enable 

them to make valuable contributions and support school improvement (Hofman et al., 

2009). They maintain that schools who have been innovative and have enhanced the 

capacity of their staff can adequately address changes effectively and efficiently. The 

ETI’s publication Together Towards Improvement: A Process for Self-Evaluation (2015) 

states that the culture of SSE should be embedded in the workings of the school. 
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School self-evaluation is a continuous process so there must be an agreed approach to it 

within the school and detailed in school policy documents. The leaders and managers 

should promote SSE and ensure there is a reflective culture with a shared way of working 

which is open and transparent (ETI, 2015). There should be shared evaluation of the 

quality and effectiveness of learning and teaching and regular monitoring and evaluation 

of the quality of the pupils’ work and progress. There should also be an analysis of 

available data to make judgments regarding progress. It is essential that all relevant 

information and assessment data on pupil attainment should be used effectively to identify 

strengths and areas for development. 

 

Accountability and evaluation mechanisms are important when assessing the quality of a 

school. SSE should be an integral part of the school culture and is necessary if 

improvement in a school is to be maintained. SSE needs to support classroom practices 

with the aim of sustaining the quality of the pupils’ experiences and the standards they 

achieve. Inspections are the external assessment of the educational quality of schools. 

They use standard criteria for evaluating the quality of the teaching and learning provision 

as well as judging the effectiveness of the school as a whole to sustain change. 

Improvement measures are enforced if during the evaluation the school does not meet the 

minimum acceptable standards. Inspection report findings are used as the basis for 

discourse between the Education Authority (EA) and the school to ensure that suitable 

targets for improvement are agreed. 

 

3.2.2  Evidence-based decision making 

 

The public have become increasingly concerned, in relation to how the education system 

and in particular schools are preparing students for the challenges of future life and work. 

Schools must demonstrate the value of the education that they provide and not simply 

assume that it will happen. Government policies have identified concerns relating to the 

preparedness of students for working life. Evidence needs to be made available to justify 

the money that is spent on education and the public need to understand the value of the 

provision being offered, (Anderson, Leithwood and Strauss, 2010). In response to the 

demands, schools must produce evidence from school data which will justify the money 

spent and inform decision making processes. As previously noted this idea builds on the 

concept of monitoring and self-evaluation. Educational policy and practice need to use 
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evidence from data to confirm that the changes that have been imposed are worth the 

money that is spent on them. This forms the basis for evidence-based education. 

 

A move towards increasing accountability of individual schools requires them to produce 

evidence of their work. The actions necessitate school leaders and teachers to understand 

how the use of data informs school improvement and supports data-driven decision 

making (DDDM). Visscher and Ehren (2011) emphasise that DDDM places high 

demands on school organisation. For successful implementation all teachers must be 

familiar with the collection, analysis and interpretation of data so that they can fully 

appreciate its use to make decisions in areas ranging from student learning, action 

planning to professional development. Datnow and Levin (2012) identify the Principal as 

the key agent for creating the vision for data use and making it accessible across the 

school so that it can be used effectively to inform planning at whole school as well as 

classroom level. They outline the actions that are necessary for successful implementation 

of DDDM that includes formulating targets, building capacity and creating a culture in 

the use of data, and developing teachers’ knowledge and skills in its use. 

 

Shen and Cooley (2008) maintain that at present the use of data is not fully embedded in 

the routines of schools to drive school improvement. The Principal is the change agent in 

the use of data but some lack confidence in how to interpret it so fail to use it effectively 

in decision-making processes. Datnow and Levin (2012) remind us that the Principal is 

the facilitator regarding the use of data between the system and school levels. However, 

it is incumbent on teachers to ensure that data is not only used at system and whole school 

level but should be used effectively for planning and practice at classroom level. Students 

must also be taught how to analyse, interpret and use their own data so that informed 

decisions can be made relating to improvement and future success. 

 

School improvement requires the effective use of data. It is essential for strategic planning 

and performance management and can promote better teaching and learning. Data has a 

significant role to play in tracking pupil progress. Informed pupils can set their own 

targets and identify where they need further support. It is essential that teachers are 

upskilled in the use of data to support their assessment practices through its use. 

 

Gradually classroom teachers are appreciating that data on pupil performance is 

increasingly available. It supports the monitoring and evaluation required for pupil 
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progress. As a result, data use has become a complex process and requires teachers to 

change aspects of their practices to use it effectively and inform classroom decision-

making and drive school improvement. Teachers need to make greater use of various 

types of assessment data to provide evidence and inform their teaching and learning. 

Teachers’ formative assessments and summative reports provide formally and 

systematically collected outcomes designed to provide a holistic view of each pupil. 

However, as schools are now having to demonstrate the value they have added it is vital 

that they have accurate baseline information about students’ prior attainment. This will 

enable them to judge if progression has been made across subjects over a period of time. 

It is the school’s rigorous procedure in establishing an understanding of their baseline 

ability that is the key to showing progress and improvement. The YELLIS (Year 11 

Information System) and ALIS (Advanced Level Information System) external adaptive 

baseline assessments have been introduced and operate to give schools internal value-

added feedback on GCSE and A-Level performance. The tests produced by the Centre 

for Evaluation and Monitoring (CEM) ensure high levels of reliability and validity and 

can be easily administered using a digital platform. Sammons et al (1997) suggest the 

developments of such measures have been welcomed by schools that are keen to obtain 

comparative feedback about their performance. 

 

YELLIS measures ability rather than achievement. It is a baseline assessment specifically 

designed to measure the performance and potential of students aged between 14 and16. 

When combined with tracking assessments and summative reports, YELLIS scores add 

an additional layer of information when judging individual pupil’s progress. 

 

The profusion of data that is now available on the managed system in schools presents 

the problem of how to integrate it in decision-making. Kelly and Downey (2011) maintain 

that the use of data in schools is no longer driven from the top at system and school level 

but it has moved to a bottom up approach for the benefit of students and teachers. They 

emphasise that good management structures in schools support good practice in sharing 

and disseminating performance data so that it can be used more effectively. To meet this 

requirement schools need a strategy to ensure that there are transparent processes for data 

collection, collation, analysis and interpretation. This open communication ensures 

greater utilisation of the data throughout the school. 
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Professional development in data use is needed to support target setting processes and for 

improving the quality of teaching and learning. There may be some teachers and middle 

managers who are deficient in their knowledge relating to the analysis and interpretation 

of data. They have access to an ever increasing amount of school data but fail to use it 

effectively to inform the learning process. A good programme of professional 

development which identifies the needs of individual teachers and helps them gain 

confidence to use it effectively in all aspects of their work is essential. 

 

Presently in schools the Principal and SLT have overall responsibility for the 

management, analysis, and interpretation of data for school use. Due to its importance, it 

is prudent that schools appoint a senior teacher to be a Data Manager. In order to 

disseminate good practice the Data Manager should enlist the help of teachers and create 

data teams. These teams will identify relevant data to analyse and use when working 

collaboratively on new initiatives and school programmes. Schildkamp and Teddlie 

(2008) report that in order to promote the effective use of data, the teams that have been 

created should undertake professional development activities to further support their 

colleagues. 

 

3.2.3  School Inspection 

 

Governments have ensured that within the education system there are accountability 

processes and policies where schools maintain their own autonomy in relation to their 

leadership and management responsibilities as well as the provision for quality teaching 

and learning. This is the internal control mechanism which is the responsibility of the 

schools themselves. They are expected to maintain high standards and improve the quality 

of the teaching and learning process and their overall school performance. At the same 

time, education authorities and the inspectorate hold the school accountable for the quality 

of their education. The external function focuses on ensuring high educational standards 

and the government, through the work of the inspectors, maintains strategic control over 

the goals of the education system, based upon standards, objectives, and criteria of 

success regarding school outcomes. Hofman, Dijkstra and Hofman, (2009) contend that 

the contrasting accountability policies may not contribute in a complementary manner to 

the improvement of education quality. 
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School inspection is a procedure for determining the quality of education that a school 

provides. It is intended as a view of, or a perspective on individual schools taking account 

of a wide range of internal and external data. The normal process following an 

announcement of an inspection, is that a group of inspectors visit the school for several 

days and apply standardised methods to evaluate the quality of the provision that they 

offer. They report the findings in relation to education standards which include Outcomes 

for learners, Quality of provision, and Leadership and management. 

 

The inspection system in its oversight role and with the responsibility for statutory 

regulation of secondary schools is seen as being integral to school improvement (SI). 

Rosenthal (2004) suggests that the school inspection procedure has been controversial 

with reviews of its role being far from clear. Some schools see inspection as profitable as 

it identifies areas for improvement. They accept it as a suitable accountability measure. 

Others are more cautious of the process and do not believe it is a fair system of judgement 

as it does not fully support the teaching profession. The Inspectorate believe that through 

feedback and review they have refined their procedures and given schools the opportunity 

to initiate their own self-evaluation process. They believe that the inspection process 

focuses on the work in schools in relation to leadership and management and encourages 

poor school leaders and teachers to improve their work (OfSTED, 1999). 

 

This study has recognised that accountability policies which are now in place by 

government demonstrate the diverse combination of evaluation approaches. The internal 

control of school self-evaluation (SSE) is dependent on the pedagogical, instructional, 

organisational and daily management practices of the schools themselves. Altrichtera and 

Kemethofera (2015) report that evidence-based governance is supported by the ‘new’ 

school inspection processes which are essential to improve the effectiveness and quality 

of the education system. The measure of achieved standards used, and the most commonly 

cited, is the percentage of the 16-year-old cohort (pupils who have completed 5 years of 

secondary education) achieving the highest grades in five or more subject disciplines, 

tested under the national standard General Certificate of Secondary Education (GCSE). 

The proportion of pupils achieving this standard has increased steadily over the past 3 

decades indicating rising school standards for this measure of school performance 

(Dedering and Muller, 2010). 
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Inspections are meant to be significant. In NI the Education and Training Inspectorate 

provide both system as well as individual school reports which aim to stimulate school 

improvement. Individual school reports are published to their stakeholders and the public 

to inform them of the quality of provision that is being offered. Consequently, the need 

to progress can be a relevant driving force for improvement. 

 

School inspections are required to make an objective evaluation of a school’s provision 

based on school data. The inspectors collect data through various methods including 

lesson observation, questionnaires and interviews to enable them to make quality 

assessments. Following inspection, the school is given individualised feedback and report 

which judges against standards and makes recommendations for improvement. On 

occasions inspection teams identify problems that are more or less already known. 

Principals and teachers are often disappointed as the report simply reinforces what they 

are already aware of and does not guide them to future improvement. Gaertner, Wurster 

and Pant (2014) support this view and suggest that the report and feedback make the 

problems identified official. By publishing the difficulties in a report, the Inspectorate is 

holding the school to account and making them address their own areas for development. 

The knowledge gained through an inspection process, is an evaluative assessment based 

on school data and makes it highly significant. 

 

During an inspection, a school’s standards regarding the quality of their provision and 

outcomes are evaluated against existing norms, goals, and expectations. The 

identification of inferior standards gives schools the opportunity to make improvements 

and usually creates a pressure to respond. A good school inspection creates a positive 

collaborative partnership with the school and gives them the motivation to build on their 

strengths and address their areas for development. The results of the inspection report are 

used to set targets for improvement which are reported to the Education Authority (EA). 

The EA is responsible for monitoring the goals that have been agreed. Research by 

Altrichtera and Kemethofera (2015) found that school leaders who accept the findings of 

inspection reports and see them as integral to school improvement are usually more 

attentive when addressing the development activities that have been identified. 

 

Earley (1998) contends that there is still a great debate relating to school inspections and 

questions whether their role is significant for school development or improvement. British 

studies of school inspections express mixed reviews. Wilcox and Gray (1996) suggest 
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that school inspection does not have an active role in improving the quality of teaching 

and learning within schools. Rosenthal (2004) reports that occasionally in the year of the 

inspection there may be a decline in student achievement levels due to the pressures it 

generates. This view is not supported by Matthews and Sammons (2004) who found 

evidence of raised standards especially among the weakest schools. Critics of the 

inspection process argue that inspectors simply obtain a limited view of the quality of 

provision in a limited time. Sometimes the inspection process has an unintended negative 

impact on schools and teachers. Ehren and Visscher (2008) found that inspections can 

lead to higher workload for school staff which causes stress. They maintain that some 

teachers may become anxious while others may be enthusiastic with presentations and 

displays. 

 

3.2.3.1  The Formal Intervention Process 

 

The NI school improvement policy publication ESaGS (DENI, 2009), is founded on the 

basis that schools are implementing strategies for self-evaluation for the purpose of school 

improvement. They are subject to inspection and their performance judged against quality 

indicators. Where a school’s performance is assessed as being less than satisfactory by 

the Education and Training Inspectorate (ETI), it is placed in a Formal Intervention 

Process (FIP). In such circumstances DENI requires appropriate and effective actions 

from the school to raise performance. The process for such intervention is transparent. 

The governing Education Authority (EA) provide support for the school to maintain and 

improve standards, help in identifying early indicators of potential difficulties and 

monitor the process to ensure that these are addressed. 

 

A school placed in Formal Intervention is expected to start the programme of 

improvement immediately. The Principal and Senior Leadership Team have the overall 

responsibility to lead the improvement agenda. The school is required to write 

development and action plans which address the identified areas for improvement and 

focus on ways of building up strengths to ensure success. This task is undertaken with the 

support of EA and then submitted to DENI for approval. Within 18 months of the original 

inspection the ETI conduct monitoring visits to assess the appropriateness of the actions 

being implemented and to evaluate progress against the plans. A second follow-up 

inspection that directly relates to the outcomes of the initial inspection determine the 

direction that should be taken based on progress that has been achieved and clarify the 
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potential for future improvement. School inspectors function as agents of government and 

have a direct impact on how schools should improve through the feedback they give and 

through compliance of statutory standards. 

 

Ehren, Perryman and Shackleton (2015) define the post inspection procedures that should 

be implemented in order to meet the requirements. They state that inspections that set 

expectations of good education which meet inspection standards particularly influence 

schools’ efforts to implement self-evaluations and impact on the changes they make in 

the capacity for improvement. They suggest that changes in self-evaluation subsequently 

lead to improvements in capacity building, effectiveness of provision and pupils’ 

achievements. 

 

The Department of Education emphasise that self-evaluation leading to sustained self-

improvement is central to their policy (DENI, 2009). The ESaGS document states that 

self-evaluation and the actions which flow from it should all have a direct link to 

improved educational outcomes and experiences for the pupils. It is a reflective process 

that involves all staff and in best practice includes pupils, parents and the community in 

a rigorous professional process to identify aspects of school life which are successful or 

excellent and those where improvement should be addressed. The process must be 

supported by objective data and other evidence indicating trends, including comparative 

and benchmarked information as well as research reports relating to ongoing 

developments which may be relevant to the school. 

 

There is an exit strategy for a school placed in Formal Intervention. DENI expects that a 

school will address the weaknesses identified and achieve the desired level of 

improvement within two years. If the school is successful in implementing a programme 

of improvement and can sustain their best practice it will be acknowledged and the school 

will exit the process. 

 

3.3  Improvement Processes 

 

Inspections are intended to make a positive effect on a school’s progress. Several authors 

identify the stages that schools need to employ when working on their improvement. The 

use of logic models brings together the processes of planning, evaluation and the actions 
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for improvement. This study will use the following model: inputs/resources; 

activities/processes; outputs; outcomes and impact (W.K. Kellogg Foundation, 2004). 

 

According to Fullan (1991), the implementation process requires a clear vision which is 

openly communicated to all stakeholders. This is supported by blending top-down 

initiative with bottom-up participation. It encourages the distribution of leadership and 

can be achieved though staff development. The changes should be monitored at all stages 

with problems carefully addressed. Restructuring of the organisation and review of roles 

of responsibility will be part of the implementation process. Van den Berg and 

Vandenberghe (1981) infer that to fully embed an innovation of average complexity in an 

organisation takes between three to five years. The ultimate goal however is to improve 

student performance and raise standards. 

 

Newmann et al. (1997) studied the links between internal and external mechanisms of 

school accountability and the organisational management that is required. They propose 

that the internal monitoring and use of evaluation systems within schools should be given 

more attention and promoted in order to prepare for external accountability. The 

monitoring and evaluation processes which are employed identify the school’s strengths 

and areas for development in relation to policy and practice. This study will illustrate the 

Theory of Change that was implemented following the inspection. 

 

3.4  Comparing school effects: Gender and Educational Attainment 

 

Gender differences in achievement in the UK have been the focus of much national 

concern in the public examination system. It has caused extensive political and academic 

debate as to why the male/female gaps in performance, which in some subjects are quite 

large, should be occurring. 

 

In the 1960s, the educational disadvantages of females were central to gender debates as 

girls attained lower educational levels than boys. A possible reason was that upper 

secondary schooling and tertiary education were male dominated and the prescribed 

curriculum was appropriate for them. However, as a result of educational expansion in 

the 1960s and subsequent decades girls have benefited significantly due to increased 

prospects in the labour market and status in employment opportunities.  
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Gender issues continued to shape thinking and practice in the latter half of the 20th 

century. Initially the focus was directly performance related especially on girls and their 

negative choice for science subjects. However, in the 1990s there were widely publicised 

statements about boys’ underachievement in public examinations. Kyriakides, Creemers 

and Charalambous (2019) maintain that as an education system is a fundamental lever to 

make a society more equitable, then achieving fair and inclusive systems is a challenge 

that countries, schools and teachers cannot afford to neglect not only for economic but 

also for social reasons. 

 

Johnson (1996) reports that gender gaps in subject interest and achievement continue to 

be of concern to the research community as well as educators and politicians. They have 

prompted numerous theories about causes and initiatives aimed at change. There is now 

widespread commitment in schools, particularly as part of whole school policy 

frameworks, to understand how gender works in the local context and what strategies 

need to be developed to strengthen the achievement and life chances of all pupils. 

 

3.4.1  Gender related differences 

 

The high profile given to gender-related outcomes has been a catalyst, encouraging 

schools to monitor progress in their own setting and to plan appropriate interventions. 

The current situation is that schools can construct their own analysis of the situation, 

based on internal scrutiny of performance data, which enables them to adapt actions to 

their own specific context. Possible intervention for school improvement is the targeting 

of individual or small groups of pupils being given support. It is a strategy often referred 

to as mentoring and is undertaken by a member of the Senior Management Team, or a 

subject teacher or senior pupils. The goals of the mentioning procedures are to improve 

pupils’ education achievements and set individual targets for success. The benefits of 

mentoring are to develop each pupil’s motivation, self-esteem and confidence and to raise 

their awareness of the available pathways which could include higher education and 

future training and employment. 

 

Arnot and colleagues’ (1998) research on gender and educational performance found that 

positive attitudes towards subject learning, along with high levels of interest in subject 

matter, are common with higher levels of academic achievement. They suggest that it is 

quite likely that pupils who discover that they are high achievers in a particular subject 
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quickly develop positive attitudes towards further learning and towards related 

occupational opportunities. They also report that pupils’ initially positive attitudes 

towards particular occupations encourage learning interest in particular subject fields, 

which in turn results in high subject achievement. 

 

Dekkers (1996) suggests that subject choice is a development process and that choices 

gradually become clearer on the education journey. She notes that there are shifts in 

choice behaviour and differences between girls and boys which occur more strongly at 

the point at which a definitive choice has to be made. She points out that an important 

explanation for gender-specific choice behaviour, can probably be found in the interaction 

between achievement, expectations and opinions of the teachers and the expectations and 

opinions of the girls and boys themselves. 

 

3.4.2  Differential school effectiveness 

 

Elwood (1995) reports that the General Certificate of Secondary Education (GCSE) has 

become the obvious testing instrument to investigate gender-related differences in 

performance. Present structures of GCSE and assessment techniques focus on raising 

standards and improving the quality of teaching and learning. The GCSE is a complex 

attainment test which includes various assessment methods and comprehensive reporting 

procedures. It is made up of a coursework element which is assessed by the teacher and 

a final written component examined at the end of a two-year course. Practical components 

(e.g. science and foreign languages) are incorporated into syllabuses which validate 

appropriate techniques. 

 

The focus on the gender related differences in performance in GCSE examinations and 

assessments has been significant in recent decades. It is crucial that test and assessment 

developers consider the implications for gender and achievement and recognise that 

examinations shape the curriculum. 

 

Current curriculum changes illustrate that the old stereotypes of boys’ and girls’ 

performance in examination and assessment practices are no longer appropriate as fair 

and inclusive systems must be considered. However, Elwood (1995) maintains that 

examinations pose a different set of gender-related issues for boys. She notes that in 

English, large amounts of extended writing may be putting boys at a disadvantage but 
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acknowledges that this is compounded by boys’ own devaluation of the subject. She 

suggests that boys tend to view English as less relevant both in terms of their post-

compulsory education as well as their future academic and vocational aspirations. She 

accepts that girls may have benefitted from the introduction of modular examinations and 

the use of continuous assessment that suit their learning style. 

 

Schools are also having to pay attention to gender related school performance and 

achievement. The use of school data for continuous assessment and the application of 

value-added processes show they are working to develop appropriate strategies and 

policies. The YELLIS project through their analyses of predictive data against GCSE 

examination data are providing focused evidence and advice. Undertaking and feeding 

back detailed statistical analyses of performance enables whole school improvement 

activities to be implemented. 

 

Prominent campaigns for equality are reflected in the education system. When results of 

GCSE examinations are published each year there are clear headlines relating to gender 

differences. In relation to the implications for gender and performance, examination 

agencies are conscious of issues of equality in the test development and administration 

stages. 

 

Arnot et. al (1998) remind us that performance, should go beyond the common criteria of 

examination passes and should cover the education of the whole child. Gender gaps in 

educational performance are a national problem and as a result schools are having to 

launch several gender related initiatives to evaluate the impact on pupils both in the short 

and long term. 

 

Muijs and colleagues (2004) confirm that the most effective schools raise the achievement 

of all pupil groupings. They maintain that to achieve improvement a school needs to focus 

on within-school gaps, more than on between-school differences. They emphasise that 

present initiatives and actions relevant to school effectiveness and school improvement 

enable schools to monitor progress and plan appropriate strategies to ensure equality for 

all pupils.  
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3.5  Socio-Economic Status and Educational Attainment 

 

Throughout the UK government policy makers have accepted that differences in the 

socio-economic circumstances of schools must be taken into account when making 

comparisons of school performance. Croxford (2000) suggests that Free School Meal 

Entitlement (FSME) has been seized upon by policy makers as a convenient measure of 

school characteristics. In such a situation using FSME as a characteristics index ensures 

that like schools are being compared with like. It is also presumed that after taking 

account of FSME, differences in attainment can be attributed to the relative effectiveness 

of schools. 

 

The measure of FSME used for school comparisons is the proportion of pupils per school 

who are recorded as being entitled to have a free school meal. A pupil may be eligible to 

a free school meal if his/her parents have a low income and are entitled to means-tested 

benefits such as Universal Credit. It can therefore be considered as an indicator of low 

income in a child’s family background. However, FSME is dependent on the decisions 

made by parents whether to apply for free school meals for their children.  

 

There may be differences between schools in the numbers of parents who apply for FSM 

caused by social attitudes and the perceived stigma attached to children receiving free 

meals. Croxford (2000) states that there is no research evidence, concerning the extent to 

which parents’ decisions are influenced by the perceived stigma attached to applying for 

free meals, or the dietary requirements of some groups, or the guidance that schools give 

to parents to seek entitlement. 

 

Parents from minority ethnic groups with special dietary requirements may choose not to 

apply for FSME if they perceive the school meals to be unsuitable. Other families may 

choose not to apply because their children do not like the meals. 

 

In Northern Ireland the FSME is used for the purpose of target setting as it evaluates the 

extent to which FSME provides a substitute for socio-economic status in predicting 

attainment. The use of FSME is an attempt to make fairer comparisons of school 

performance in public examinations. This approach to school comparisons suggests that 

attainment is influenced by socio-economic circumstances. It is reasonable to suggest that 

FSME is used as a proxy for school characteristics simply because measures relating to 
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FSME are readily available on a school-by-school basis. Studies on the difference in 

educational achievement between high and low family income children, use the FSME as 

the main variable of interest. Local authorities allocate funding to schools partly on the 

basis of deprivation. The administrative data classifies pupils as ‘eligible’ for free school 

meals only if they are both eligible and claiming FSME.  

 

3.5.1  Measures of socio-economic status (SES) associated with FSME 

 

The receipt of means-tested benefits including tax credits move children eligible for free 

school meals up the household income distribution. The following school-level factors 

significantly influenced the FSME:  

• urban deprivation; 

• parental unemployment; 

• father in professional occupation and 

• mother in non-manual occupation. 

 

Shuttleworth (1995) describes the relationship between children’s free school meals 

‘eligibility’ and family employment in NI. His study found that children entitled to free 

school meals were more likely to be in workless families, that is families without a parent 

in paid employment. He maintains that other measures of family socio-economic status 

(SES), when included in a model with FSME, are statistically significant predictors of 

children’s General Certificate of Secondary Education (GCSE) achievement. He reasons 

that FSME is a ‘useful’ but not on its own, the ‘optimal’ measure of family SES. 

 

Thomas and Mortimore (1996) recognise the importance of using other background 

information about pupils when making comparisons of school performance. Their study 

Comparison of value‐added models for secondary‐school effectiveness emphasised that 

the attainment at entry to schools should take account of the pupils’ SES (such as 

entitlement to free school meals) when judging school performance. Their findings 

suggest that pupils’ prior attainment has by far the largest impact on their future 

achievement in GCSE examinations. However, they report that when a finely graded 

measure and adjustments using gender or socio-economic status are employed, the impact 

on outcomes is small in comparison to prior attainment. 
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The variation in FSME between schools can also be partly explained by regional 

differences which may have an impact on the data. Residual variation in FSME may be 

affected by the practical difference between eligibility and recorded entitlement, which is 

dependent on parents choosing or being persuaded to apply for entitlement. The census 

measures which can be included in studies and which relate to the characteristics of 

households and residents in a specific geographical area can be used as approximate 

measures of the social and economic make-up in the local area. 

 

Hobbs and Vignoles (2010) declare that the socio-economic indicators such as the uptake 

of FSME are rather poor indicators of intake achievement. They recognise that the best 

predictor of how well a pupil will do can be observed at the end of Key Stage Three. This 

is particularly true if no reliable data sets are available of how well they were doing when 

they first entered secondary school, as measured by suitable cognitive assessments. They 

maintain that it is not possible to properly control for intake without data of this kind, and 

the use of ‘free school meals uptake’, especially when measured at the school level only, 

is an inadequate substitute. 

 

Plewis and Goldstein (1998) suggest that the use of FSME as the sole basis for school 

comparison has been criticised because it does not measure intake achievement. They 

confirm that evaluations of school performance should be estimates of ‘value added’, 

derived using pupil-level data, appropriate statistical methodology, and measures of prior 

attainment. They acknowledge that a few studies have been able to include pupil-level 

measures of FSME in addition to prior attainment, but they recognise that FSME is an 

inconsistent measure of low family income and is only a partial proxy for socio-economic 

circumstances.  

 

Sammons and colleagues (1995) confirm that FSME has been used as a measure of school 

characteristics because it is ‘better than nothing’, in the absence of consistent measures 

of prior attainment. They emphasise the importance of using appropriate student-level 

data, and multilevel statistical analysis, for comparisons between schools to show the 

value they have added. 

 

Croxford (2000) contends that school comparisons based on the current target-setting 

methodology, which use FSME to differentiate school characteristics may not be accurate 

and reliable. The targets which are set using a complicated process makes people think 
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that they must have statistical validity, but this impression is misleading. She maintains 

that FSME is not an adequate measure for the purposes for which it is being used. She 

implies it is not a measure of the educability of pupils entering the school, of their 

propensity to learn, or to make judgements relating to their future attainment. In her 

opinion it is an inconsistent measure of poverty. 

 

It would be correct to accept that there is no single measure that can take account of all 

the variation in SES between schools. There are regional and random differences in 

FSME which indicate that like schools are not being compared with like. Even if FSME 

was a reliable indicator of social deprivation, school comparisons using school aggregate 

data cannot provide estimates of the value added by schools in terms of the progress of 

their pupils. 

 

School comparisons based on the current target-setting methodology, which include 

FSME to differentiate school characteristics may not show the true value added by each 

school in educating their pupils. It is essential that each school has a base line at entry and 

an exit at GCSE examinations to calculate the value they have added to pupils’ attainment. 

Using school data enables the setting of targets, the preparation of school development 

plans, and supports departments and teachers in their ongoing assessments of their pupils. 

These conditions confirm there is need for greater statistical literacy among policy 

makers. 

 

3.6  Conclusion 

 

The chapter described the internal and external accountability measures that schools are 

expected to address to ensure that they are providing high standards of education by 

improving the quality of their teaching and learning processes and raising their overall 

school performance.  

 

The Formal Intervention Process was considered as it requires schools who are not 

meeting the required standards to implement appropriate and effective actions for 

improvement. Each school must judge their own performance using school data which 

can support the strategic planning and management and promote better teaching and 

learning. The data provides information about trends over a period of time so that a school 

can judge the value it has added to pupil outcomes when compared to other schools. 
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Two significant factors that can influence school effectiveness outcomes were identified. 

They are gender differences and socio-economic characteristics. School data can show 

within-school gender gaps which enables a school to plan appropriate strategies and 

actions to ensure equality for all pupils. Socio-economic status which includes FSME 

may not be an accurate or reliable measure as there are regional and random differences 

in FSME which indicate that like schools may not be compared with like. To limit the 

differences each school should have a baseline and an exit at GCSE examinations to 

calculate the value they have added to pupils’ attainment. 
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CHAPTER 4 

 

Research Design, Data Collection and Methodology 

 

4.0  Introduction 

 

The previous chapter considered internal and external accountability procedures. They 

include school self-evaluation and the inspection process that are employed to make a 

positive effect on a school’s progress. The Formal Intervention Process for schools that 

do not meet the expected standards was reviewed. Gender differences in attainment and 

socio-economic status which are used to compare school effects were considered as they 

may have an impact on outcomes when judging progress against prior attainment. It is 

essential for schools to have a baseline measure at intake and an exit at GCSE 

examinations to calculate the value they have added to pupils’ achievements. 

 

This chapter describes the design, data collection and methodology relating to the present 

study. The research design and methodology allow the researcher to answer the research 

questions. The study used the primary and secondary measures and other explanatory data 

that were required to judge if improvement had occurred over a five-year period. It will 

explain how it was collected, the reliability and validity of the measures used and the 

methodology for data analysis. The research design is that of a quantitative study which 

guided the procedure for data analysis. Before the commencement of any analysis, it is 

essential to describe the data and how it was collected.  

 

4.1  Design of the Study 

 

The data collected for this study was quantitative in nature. It used performance data of 

students at the beginning and end of their two year period studying for GCSE 

qualifications. The data was available for five consecutive year-groups who had 

undertaken a baseline assessment at the beginning of their GCSE studies and had 

completed their external examinations the following year. This provided the opportunity 

to analyse the data over a five-year period, therefore it was a longitudinal study. It enabled 

judgements to be made on trends in school performance. Teddlie, Reynolds and Sammons 

(2000) acknowledge that longitudinal studies are beneficial as they consider the effects 

of a student’s education over a sustained period of time. Goldstein (1997) emphasises that 
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studies of SE should be over a longer period as they enable differences in progress from 

the commencement of secondary education to be accounted for. Cohen, Manion and 

Morrison (2011) consider studies as longitudinal if they are conducted over time. A cross-

sectional study may be defined as an overview of the population at a precise moment in 

time. There are similarities between cross-sectional and longitudinal studies of parallel 

groups which are drawn simultaneously from the population. The term ‘cohort’ is a group 

of people with some common characteristic. This research considers five year-band 

groups (cohorts) of pupils over a five-year period from 2010 to 2014. 

 

For this study there were two sets of data collected namely the Year Eleven Information 

System (YELLIS) assessments and the General Certificate of Secondary Education 

(GCSE) examinations. These data sets referred to assessments and examination results 

that had been completed. To analyse if there was a relationship between the YELLIS 

assessments and GCSE examination results, a quantitative methodology was adopted. 

 

4.2  Sample Size  

 

The students selected for this study were the Year 12 students in Drumnahill High School 

who completed the YELLIS assessments in the first term of Year 11 and subsequently 

completed their GCSE examinations at the end of the following year. These students 

formed the population of the study. It used five cohorts in total over five consecutive 

years (2010-2014). Sammons et al. (1997) consider that studies of this type should use a 

minimum of three years data, so that any trends in performance can be identified. The 

number of students for the five years was 175, 165, 157, 158 and 150 respectively. The 

size of the population was established and consisted of 805 students in total. 

 

Questions are asked how large a sample must be. Cohen et al. (2011) state that there is no 

precise answer. The nature and demography of the population as well as the purpose of 

the study should inform the appropriate size of the sample being investigated. Statistically 

speaking the larger the data set the more difficult the data can be to analyse, but the more 

confident the researcher can be when making inferences. Larger sample sizes help to 

reduce sampling error and as a result tend to increase the generalisability of results. The 

study used as large a sample size as was possible under external constraints. The 

population totalled 805 students but only 788 had completed the YELLIS assessments as 

well as their GCSEs examinations in Drumnahill High School. These 788 students fitted 
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the conditions of the sample for the cohort study which used standardised residuals for 

analysis purposes. From the total population 796 met the conditions for the intervention 

study. Some had not completed the YELLIS assessment at the beginning of their GCSE 

studies while others had moved school so no external examination results were available. 

 

4.3  Data Collection 

 

Permission for the research to proceed was sought from the Board of Governors of 

Drumnahill High School as they are responsible for the school data. The school is 

registered with the Information Commissioner’s Office and the Principal is the 

Information Commissioner. Permission was granted to carry out the analysis of GCSE 

examination results to model progress based on YELLIS assessment scores. The aim of 

the study was explained to the Principal and the Governors by the researcher in person 

and also in writing. 

 

The GCSE examination results were obtained from the School’s Management 

Information System (MIS). SIMs is a student information system currently developed by 

Capita. It is the most widely used MIS in UK schools. It provides the administrative and 

assessment tools to efficiently manage daily school life and drive improvement in learner 

outcomes. The designated Data Manager is responsible for maintaining the accuracy of 

the data stored on the system. Teachers are able to access the system which is username 

and password protected to obtain student records and assessment and examination data. 

Other data collected from SIMs included personal details of pupils, obtained at entry to 

the school, which identified gender and eligibility for free school meals (FSME). 

 

The YELLIS assessment scores were obtained for the school via a download from the 

Centre for Evaluation and Monitoring (CEM) for five cohorts of students. After the data 

sets were obtained they were stored on the Microsoft Excel platform. Specific test data 

from standardised YELLIS assessment scores, as well as GCSE grades for English 

Language and Mathematics were also required. These are the explanatory or independent 

variables representing the data at the individual student level. The individual student’s 

average standardised residual score for their GCSE subjects and also GCSE standardised 

residuals for English Language and Mathematics were the dependent or response 

variables. 
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4.3.1  Ethical considerations 

 

Ethical permission for this study was sought and received from the ethics committee of 

the School of Social Sciences, Education and Social Work, Queen’s University Belfast 

(QUB). A copy of the memorandum detailing the permission is included. 

(See Appendix 1) 

 

The anonymity and privacy of the data was respected. Personal information was kept 

confidential on the school’s MIS and only retained for the purposes of the study. QUB 

Policy requires that all data must be kept for a minimum of five years on QUB premises 

once a study is completed. 

 

4.3.2  YELLIS and standardised residuals. 

 

As pupils undertake their studies in secondary school it is generally accepted that their 

level of academic achievement will increase. The difference in progress that is made can 

differ from pupil-to-pupil, but it can be agreed that schools have an impact on improving 

their pupils’ achievement. It can be seen as advantageous to a school if they are able to 

improve the achievement levels of its pupils at GCSE when compared to other schools. 

This uplift in academic achievement compared to other schools is referred to as ‘value-

added’. The added value can also be called the residual which is acknowledged as an 

appropriate measure of progress of a pupil. It reflects the effect a school has on pupil 

learning. The value-added approach makes it easier when comparing the progress made 

by pupils in a school with others who have completed the same examination nationally. 

 

YELLIS is a baseline assessment taken by students in Years 11 and 12 (ages 14-16) with 

the purpose of measuring attitude, performance and potential. Schools can arrange for 

their students to take the assessment early in Year 11 or Year 12 for diagnostic purposes 

as it helps identify strengths and areas for development. The outcomes of the assessment 

can be integral to future planning and the target setting process. The data obtained from 

the assessment are not intended for outsiders but aim to provide feedback to the school 

for self-evaluation. YELLIS is a computer-adaptive assessment which adjusts the 

difficulty level of questions to match ability. This means that the assessment is targeted 

at the appropriate level of each individual pupil. The innate potential of each individual 

is measured by the YELLIS assessment. This is referred to as their developing ability and 
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is assessed through three key areas which research shows are linked to later academic 

outcomes. The YELLIS assessment involves a combination of multiple choice and free-

entry answers in: 

• Vocabulary – word fluency and understanding; 

• Maths – logical thinking, manipulating numbers and numerical concepts; 

• Non-verbal – ability to match patterns, reflections and rotations and apply visual 

intuition. 

 

A requirement of the YELLIS baseline assessment is that its predictions need to be closely 

aligned with the final output measure which are the GCSE grades. The correlation 

coefficient indicates how strong the relationship is between the baseline and output 

measures. The baseline test has been extensively researched by the Centre for Evaluation 

and Monitoring (CEM) to provide these measures, and in most instances good 

correlations 0.6 to 0.7 are obtained while in a minority of others it is 0.5 to 0.6. The 

YELLIS test is completed by over 300 schools with over 23,000 pupils who also 

undertake the core subjects at GCSE. Outcomes of minor subjects are based on a much 

smaller number of pupils. 

 

4.3.3  Gender and measures of socio-economic status 

 

In this research the data sets included personal details such as gender and free school 

meals eligibility (FSME). The Education Authority for Northern Ireland (EANI) is 

responsible for assessing eligibility for FSME based on Department of Education (DENI) 

and the Department for the Economy (DfE) criteria. Criteria include a parent/guardian 

who is in receipt of benefits, or a child who has a statement of special educational needs 

or a child who is designated to require a special diet. As eligibility is either eligible or 

not, this only gives two outcomes. In this research pupils in receipt of FSME were deemed 

eligible if they met the criteria at any point in their secondary education. 

 

A further measure which can be used is the Northern Ireland Multiple Deprivation 

Measure (NIMDM) 2010. It is calculated from 52 indicators mostly relating to the period 

2007-2009. The indicators are grouped into seven types of 'domains' of deprivation 

weighted as follows: 

• Income Deprivation 25% 

• Employment Deprivation 25% 
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• Health Deprivation and Disability 15% 

• Education, Skills and Training Deprivation 15% 

• Proximity to Services 10% 

• Living Environment 5% 

• Crime and Disorder 5% 

 

This measure describes the spatial distribution of deprivation or disadvantage and is used 

by Government and others in NI to inform where resources need to be targeted to have 

the greatest impact on social deprivation. In order to use this measure in the study it was 

necessary to take the students’ postcodes and obtain the MDM score based on 5022 

geographical output areas from the Northern Ireland Statistics and Research Agency 

(NISRA) website. The MDM score was obtained for each member of the population. 

Their MDM score was converted to a rank of MDM score where 1 was the most deprived. 

Since the difference in the ranks was not down to constant differences in the MDM score, 

it was necessary to simply separate the ranks into deciles. This reduced and provided 10 

subdivisions of the measure of deprivation. A finer division was not possible as 

representation in some of the decile ranges were already small. 

 

4.3.4  Primary and Secondary Outcome Measures 

 

The following table (Table 4.1) illustrates the distribution of students with regard to their 

gender, ethnicity, mean age, entitlement for free school meals, special education needs 

status and English as an additional language across the five cohorts involved in the study. 
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Table 4.1 Distribution of students in regard to their gender, ethnicity, mean age, FSME, 

SEN and EAL 
 

Gender(%) Ethnicity(%) Mean Age(Years)  
Female Male White Other YELLIS GCSE 

Cohort 1 58.9 41.1 98.3 1.7 14.77 16.35 

Cohort 2 49.7 50.3 98.2 1.8 14.79 16.37 

Cohort 3 49.7 50.3 98.7 1.3 14.80 16.38 

Cohort 4 55.7 44.3 99.4 0.6 14.84 16.42 

Cohort 5 56.7 43.3 98.7 1.3 14.80 16.38 

 
 

FSME (%) SEN (%) EAL (%)  
F T F T F T 

Cohort 1 92.6 7.4 88.0 12.0 99.4 0.6 

Cohort 2 87.9 12.1 80.0 20.0 99.4 0.6 

Cohort 3 89.8 10.2 82.2 17.8 99.4 0.6 

Cohort 4 91.8 8.2 89.2 10.8 100.0 0.0 

Cohort 5 86.0 14.0 80.7 19.3 98.7 1.3 

 

(F – false, T – true) 

 

4.3.4.1  Primary Outcome Measure: Year Eleven Information System (YELLIS) 

 

The Centre for Evaluation and Monitoring (CEM) produces an adaptive baseline 

assessment for pupils aged 14-16 known as the Year Eleven Information System 

(YELLIS). It can be used by schools to more fully understand what their students know 

and can help identify were further support and guidance are required prior to their GCSE 

examinations. The value-added information provided by the YELLIS assessment can 

support the efforts in the classroom to improve the quality of learning and teaching and 

subsequently illustrate the progress the pupils are making. 

 

The YELLIS test measures the pupils’ developed abilities in vocabulary, mathematics 

and non-verbal (patterns). It uses a combination of response types including multiple 

choice and free entry responses are also accepted. These are treated as dichotomous 

(correct/incorrect). Test percentages correct are given for vocabulary and mathematics, 

and an overall percentage is given which is the mean of these. The overall score is 

calculated from the mean of the two percentages for vocabulary and mathematics. 

Nationally-standardised scores (mean 100, standard deviation 15), percentiles, stanines 

and quartile bands for vocabulary, mathematics, and non-verbal are also provided. 

Standardised scores are updated each year. YELLIS provides a baseline assessment of 
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pupil’s abilities which can be used to help inform setting, and also used to calculate 

predictions and value-added to GCSEs (provided as part of the YELLIS system). 

 

The computer version of YELLIS which the school used was originally standardised on 

a sample of 500 schools (see Table 4.2 for key areas of learning assessed). 

 

Table 4.2 Key areas of learning assessed using YELLIS computer adaptive test 

Measure (e.g. maths) Method of Collection (e.g. Computer-adaptive 

algorithm, observation etc.) 

Vocabulary Computer-adaptive algorithm 

Mathematics Computer-adaptive algorithm 

Patterns Flat test 

 

Table 4.3 Correlations between YELLIS scores (first year of GCSE) and GCSE 2012 

GCSE Subject Sample Size Correlation 

English  40471 0.72 

Mathematics  35649 0.79 

English Literature 30896 0.65 

History  16661 0.63 

Geography  14652 0.66 

Design and Technology   14316 0.56 

Short Course Religious Studies 13328 0.54 

Biology  12913 0.58 

French  12602 0.60 

Physics  12448 0.58 

Chemistry  12433 0.56 

Art and Design   11375 0.49 

Physical Education 7549 0.54 

Business Studies 7448 0.62 

ICT  6707 0.55 

Drama  5645 0.47 

German  4194 0.54 

Home Economics 3635 0.58 

Music  3446 0.53 

Media Studies 3013 0.49 
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The correlations between overall YELLIS (first year of GCSE) scores and GCSE grades 

are shown in the table above (see Table 4.3). Typically, the correlations between the 

YELLIS test overall scores and GCSE outcomes were in the range 0.5 to 0.79. GCSE 

Mathematics is always the subject with the highest correlation, and generally language 

subjects and science subjects have high correlations. Where GCSE subjects tend to be 

taken by a high ability subgroup of the pupil population, eg. the separate sciences, the 

GCSE outcomes are often limited to a narrow range of grades and hence the correlations 

are somewhat reduced.  

 

Table 4.4 Rasch Person Reliabilities (Model Reliabilities) for the Computer-based test 

2012/13 

Score Reliability 

Vocabulary 0.892 

Mathematics 0.941 

 

Rasch Reliabilities are quoted (see Table 4.4) as the CEM Centre uses an Item Response 

Theory (IRT) model and not a Classical Test Theory (CTT) model. 

 

4.3.4.2  Secondary Outcome Measure: General Certificate of Secondary Education 

 

General Certificate of Secondary Education examinations (GCSEs) are highly valued by 

schools, colleges and employers. The qualification mainly involves studying the theory 

of a subject, together with some investigative work, while some subjects also involve 

practical work. They are usually studied full-time at school or college, taking two 

academic years to complete. 

 

GCSEs are the main qualification taken by 14 to 16-year-olds but are available to anyone 

of any age. They can be taken in a wide range of academic and applied or work-related 

subjects and are available in more than 60 subjects and vocational areas. 

 

In NI the Council for the Curriculum, Examinations and Assessment (CCEA) is the 

Examination Board. GCSE syllabuses are set, the examinations administered, and 

certificates awarded by the Board. There is a choice of other examination bodies in 

England and Wales, but all are overseen by three regulatory authorities. The awarding 

bodies decide on a Common Timetable each year, to co-ordinate the scheduling of 
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examinations. The Common Timetable usually runs from late May to late June each year. 

Arrangements for resits are made individually by each body. 

 

GCSE examinations are taken by most pupils at the end of compulsory school education 

and in NI they are taken in Year 12. GCSEs provide a uniform framework for assessment, 

with all candidates in all subjects graded from A* to G (with U being the result given to 

those whose papers are ‘ungraded’). Taking GCSEs is not compulsory, and it is school 

choice to enter pupils for examinations. 

 

GCSEs represent Key Stage 4 of the National Curriculum, and although they provide a 

uniform framework of assessment, in fact they represent two ‘levels’ of the National 

Qualifications Framework, namely Levels 1 and 2. Grades A* to C are recognised as 

Level 2 (intermediate) qualifications, while grades D to G are Level 1 (foundation) 

qualifications. 

 

Depending on their expected grades, pupils in certain subjects will be entered for the 

‘higher’ or the ‘foundation’ tier of GCSE exams. Pupils expected to achieve grades A* 

to D take the higher tier and can achieve any of these grades while pupils taking the 

foundation tier can achieve grade C or below. Most subjects have these two tiers, but 

some subjects including Art, Music, Physical Education and History do not apply tiers. 

 

The GCSEs are assessed mainly on written exams and elements that are completed 

throughout the course, but can also include projects, fieldwork, artwork, experiments and 

investigations. Not all GSCEs are assessed in the same way as Art and Design have more 

coursework and fewer exams. 

 

GCSE outcomes are monitored closely by the regulators. They include the Office of 

Qualifications and Examinations (Ofqual) in England, Qualifications Wales and CCEA 

Regulation. They ensure that standards are maintained year-on-year using the 

‘comparable outcomes’ approach which has been agreed. The comparable outcomes 

assure that year-on-year a candidate taking the same GCSE qualification with any 

awarding organisation in any of the jurisdictions would get the same grade. The main 

reason the comparable outcomes approach is employed is to protect against grade 

inflation in any particular jurisdiction. As such, CCEA like all other awarding 

organisations must generate predictions for each of its GCSEs prior to the summer exam 
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series. This is a regulatory requirement which is outlined in the regulatory Data Exchange 

Procedures that are sent to each awarding body annually by the Regulators. 

 

CCEA is required to generate Common Centre predictions for its GCSE qualifications. 

This methodology generates a prediction based on the past performance of centres in a 

given reference year/s when the standard was set. Put simply the methodology is as 

follows: 

 

1. CCEA identifies centres with entries in both the reference year/s and current year. 

These centres are defined as ‘common’. 

 

2. The performance of these common centres is assumed to be similar in the current 

year as it was in the reference year/s. 

 

3. Using the prescribed information a prediction is generated for the current year for the 

combined cohort of common centres. 

 

The regulatory requirement is that CCEA must aim to award grade outcomes for common 

centres which are in line with the ‘common centre’ predictions, however there is a small 

tolerance allowed on each prediction depending on the size of entry. 

 

The majority of GCSE courses offered at Drumnahill High School are CCEA 

examinations. The GCSE Full Course and (Double) Award total numbers and cumulative 

percentages of all subject entries by grade published by CCEA are presented in Tables 

4.5 and 4.6 for 2010 - 2014. 
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Table 4.5 GCSE Full Course Examinations Summer 2010 - 2014 

Total Numbers and Cumulative Percentages of all Subject Entries by Grade. 

CCEA Statistics for 2010 - 2014 

 
  

A* A B C D 

2014 Number 12577 25201 30741 24669 11239 

Cum % 11.1 33.2 60.2 81.9 91.8 

2013 Number 12171 24694 29842 24080 11543 

Cum % 10.8 32.8 59.4 80.9 91.2 

2012 Number 12667 26823 33822 27841 11998 

Cum % 10.2 31.9 59.2 81.7 91.4 

2011 Number 12469 28548 34879 30245 14056 

Cum % 9.5 31.1 57.6 80.6 91.2 

2010 Number 12655 26727 32812 31419 13660 

Cum % 9.9 30.8 56.4 80.9 91.6 

 
  

E F G U Total 

2014 Number 5111 2453 1107 643 113741 

Cum % 96.3 98.5 99.4 100  

2013 Number 5429 2542 1053 889 112243 

Cum % 96 98.3 99.2 100  

2012 Number 5682 2675 1219 1054 123781 

Cum % 96 98.2 99.1 100  

2011 Number 5987 2709 1309 1558 131760 

Cum % 95.8 97.8 98.8 100  

2010 Number 5597 2359 1189 1630 128048 

Cum % 96 97.8 98.7 100  

 

2013/14 figures do not include Double Award subjects. 
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Table 4.6 GCSE (Double) Award Examinations Summer 2011 - 2014 

Total Numbers and Cumulative Percentages of all Subject Entries by Grade. 

CCEA Statistics for 2011 - 2014 

 
  

A*A* A*A AA AB BB BC CC CD Total 

2014 Number 320 653 1013 1300 1378 1294 788 371 7533 

Cum % 4.2 12.9 26.4 43.6 61.9 79.1 89.6 94.5 
 

2013 Number 305 606 1002 1223 1398 1416 821 380 7605 

Cum % 4 12 25.2 41.2 59.6 78.2 89 94 
 

2012 Number 7 15 38 48 47 45 39 20 298 

Cum % 2.3 7.4 20.1 36.2 52 67.1 80.2 86.9 
 

2011 Number 6 15 31 44 42 42 29 14 273 

Cum % 2.2 7.7 19 35.2 50.5 65.9 76.6 81.7 
 

 
  

DD DE EE EF FF FG GG UU Total 

2014 Number 188 94 54 34 16 13 7 10 7533 

Cum % 97 98.2 98.9 99.4 99.6 99.8 99.9 100  

2013 Number 203 104 51 41 22 9 12 12 7605 

Cum % 96.7 98.1 98.7 99.3 99.6 99.7 99.8 100  

2012 Number 11 11 4 3 2 4 3 1 298 

Cum % 90.6 94.3 95.6 96.6 97.3 98.7 99.7 100  

2011 Number 21 12 6 7 2 0 2 0 273 

Cum % 89.4 93.8 96 98.5 99.3 99.3 100 100  

 

4.4  Data Analysis 

 

The nature and structure of the data that was collected enabled two approaches to be 

undertaken. The first approach was a cohort study to identify if there was improvement 

in attainment over the five consecutive years. This would support the notion that there 

may be year-on-year improvement in outcomes. It would answer the research question 

relating to how effective the school was in creating a model of progress to show if there 

was added value to student outcomes.  

 

For the second approach the data was hierarchical in structure with students nested in year 

bands therefore a multilevel model was used. The intention was to find if there was 
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improvement in results when planned actions were introduced following a school 

inspection by ETI. To make comparisons over the five years of the study the year-band 

groups were subdivided accordingly before the inspection and after the inspection. The 

two divisions gave data sets for the 2 years up to and including the inspection (2010-

2011) and the 3 years following the inspection (2012-2014) when the school was in the 

Formal Intervention Process (FIP). It was anticipated that the division of the two distinct 

data sets would produce results that would determine if the planned change procedures 

and developments were effective in relation to school improvement. 

 

4.4.1  The Cohort Study 

 

Each cohort represented a year group of students. It indicated that each cohort undertook 

the YELLIS assessment in the same year and their GCSE examinations in the same year. 

For analysis purposes the standardised residual for each subject, for each student was 

required. 

 

To show that the scores of different tests can be interpreted more easily, the assessment 

outcomes were presented on the same scale. It was not simply a matter of scaling the 

marks to show they were all marked out of the same score. The scores were adjusted so 

they have the same mean and the same standard deviation. These standardised scores 

could then be fairly compared. 

 

Residuals are important to the analysis of data when judging school performance. It was 

essential to compare the performance of departments in the same year and the same 

department year upon year. To do this appropriately it was necessary to consider 

standardised residuals.  

 

For comparative purposes raw scores denote little about the achievement of pupils across 

subjects. Similarly, the average raw residual for a subject cannot be compared with the 

raw residual of another subject because how the residuals are distributed for each subject 

is unknown. From the definition of a raw residual it is evident that the average raw 

residual for any subject, calculated using the whole YELLIS sample, is zero. The spread 

of the raw residuals about this point would also be symmetric. However, the actual spread 

of the raw residuals may differ from subject to subject, and indeed, from year to year. 

This difference in spread illustrates the importance of using standardised residuals. They 
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are residuals that have been standardised so that performance between subjects can be 

compared (or an individual subject compared year upon year). In this research the 

aggregated standardised residuals for each pupil were used as a measure to judge progress 

over the five years of the investigation in order to identify trends for self-evaluation and 

school improvement. 

 

When examining the performance of individuals the raw residual equates to the difference 

in the achieved and predicted performance. However, to compare the performance of 

groups the standardised residuals are more appropriate as they are independent of the year 

the test is taken or qualification type. When considering the whole school, the average 

standardised residual is the ‘value added score’. 

 

The YELLIS standardised residuals were obtained from the CEM Centre downloads for 

each student for each subject. The aggregated standardised residual for each student was 

obtained by adding together the student’s standardised residuals for subjects studied, 

taking into account the weighting for double award courses and short courses. For 

example, a standardised residual of 2.0 means the student performed better than predicted. 

In this case the student could have obtained a B instead of a D grade, as the difference 

between each grade is 1. The variable used in the analysis for the aggregated standardised 

residual was SCORE. 

 

As the five cohorts attended a single school, a linear regression model of final attainment 

based on starting attainment (SCORE) against COHORT was suitable. This model of 

progress could be adjusted for various student socio-economic and demographic 

characteristics. The cohorts could be included as dummies both as main effects but also 

potentially as interactions with various other covariates in the model. 

 

A researcher can use analytical approaches which for this study include descriptive and 

inferential analysis. These broad categories in the field of statistics differ as a result of 

their goals and methodologies. Descriptive analysis can be used to summarise a set of 

sample data and draw conclusions which are comments only on the sample itself. 

Inferential statistics in comparison takes sample data and draws inferences about the 

larger population. In this study the five year-groups were seen as a sample of the larger 

school population who took the YELLIS test and final GCSE examinations. For the 

cohort study descriptive statistics were used to compare the standardised residuals year-
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on-year, as well as analyses relating to gender and SES. In comparison, the linear 

regression and multiple regression analysis were a form of inferential statistics. They were 

used to make inferences in relation to the larger school population in this study. 

 

4.4.1.1  Regression with a single explanatory variable 

 

This investigation considered the relationship between attainment (aggregated 

standardised residual score) exhibited by each cohort over the five-year period of the 

study. The aim was to find if attainment had changed over time and if so, was the trend 

linear. Suitable variable names needed to be defined in MLwiN. Pupil names were 

replaced by anonymised identifiers. Cohort 2011 was set as the base year and 2010 set as 

-1, (one year before base) and 2014 set as 3 (3 years after base year). The dependent 

variable was a total of the standardised residuals for each pupil. 

 

When using MLwiN distributions of SCORE and COHORT were observed. This was 

achieved both graphically and in a frequency table. A scatterplot was used to examine the 

nature of the relationship between SCORE and COHORT. This helped to observe if there 

was a linear trend between the two variables. The mean attainment was calculated to see 

if it had increased over time. A simple linear model could then be fitted between 

attainment and cohort. An interpretation of how the attainment increases or not with each 

successive cohort could be made. 

 

The statistical significance of the linear trend was tested using a normal test (equivalent 

to a t-test, given the sample size). The null hypothesis for the test showed that the 

population regression line was zero. At this stage it was important to test the modelling 

assumptions before proceeding. 

 

Progression with the model was to consider a categorical explanatory variable such as 

examining gender differences in attainment. It was followed by examining differences in 

socio-economic status (FSME or multiple-deprivation measure). Initially differences in 

cohort effects were ignored. 

 

As COHORT had been treated as a continuous variable, it implied that there was a linear 

relationship between attainment and cohort. To illustrate if this model was not satisfactory 

a non-linear approach was taken with COHORT as a categorical variable instead. 
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4.4.1.2  Regression with more than one explanatory variable (multiple regression) 

 

It was appropriate to examine the relationship between two variables. The analysis was 

done using simple methods which included normal (t) tests and analysis of variance 

(ANOVA). The strength of examining relationships in a regression framework provided 

the opportunity to consider the effects of more than one explanatory variable at a time. 

 

At this stage it was appropriate to fit a model that contained cohort, gender and socio-

economic status (SES). This model helped assess the effect of each variable adjusting for 

the other two variables. The effect of cohort on attainment after accounting for differences 

due to gender and SES was made. A change in the gender or SES composition of the 

sample over time could have an impact on the estimate of cohort effect. The cross 

tabulation between these effects were worth considering. 

 

Interaction effects were examined by allowing the slope of the linear trend in attainment 

to depend on gender and SES. Until this stage it had been assumed that cohort effects 

were the same for each group and that group differences were the same for each cohort. 

Further analyses involved fitting models for boys and girls, allowing for gender specific 

trends and also allowing the trend in attainment to depend on SES. 

 

It was important to check the assumptions of the selected multiple regression model using 

residual plots. This helped examine the validity of the assumptions in a similar way in 

contrast to the simple linear regression model which allowed only for cohort effects. The 

plots for the multiple regression model considered cohort, gender and SES. 

 

4.4.2  The Intervention Study: The Multilevel Model 

 

The data collected had the following structure; students nested within cohorts. From a 

statistical perspective, such data required the use of the statistical techniques of multilevel 

modelling which incorporates the hierarchical structure of data (Goldstein, 1997). An 

important aspect of this was that each student was not being treated separately and 

independent from each other. There was the possibility that the same correlation between 

the characteristics of students from the same cohort was due to the result of their shared 

experiences. The data was analysed via the statistical software package MLwiN v3.01, 

which was based on multilevel modelling (Rasbash et al., 2017). Within the hierarchical 
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data, multilevel modelling allowed the researcher to examine in detail the differential 

effectiveness of the school for different student groups. Multilevel modelling is an 

adaptation of the general linear model for hierarchical data sets, which partition the 

variance in the dependent variable across the relevant levels. It allows the researcher to 

more accurately model the data taking its structure into account and provides answers to 

important questions.  

 

To answer the research questions relating to whether the school inspection and subsequent 

school improvement measures resulted in improved attainment it was necessary to 

identify the cohorts which were before and after actions were implemented. This 

partitioned the sample into two parts with cohorts 1 and 2 recognised before inspection 

and cohorts 3, 4 and 5 after inspection. The variable INTERVENTION was used with ‘0’ 

assigned to cohorts 1 and 2 which did not have any intervention and ‘1’ assigned to 

cohorts 3, 4 and 5 which could have been influenced by the intervention strategies and 

improvement measures that were put in place following the period of inspection. 

 

For the multilevel data set, it was important to focus on two main outcome measures 

which were the primary outcome measure YELLIS and the secondary outcome measure 

GCSEs. A key aim of this analysis was to find if there was significant progress over time, 

when comparing where students were placed at the beginning of their studies and at 

GCSE level. The analysis will judge performance after adjusting for student intake 

achievements. It was important to standardise the YELLIS outcomes using Z-scores. As 

YELLIS has a mean of 100 and a standard deviation of 15, Z-scores were computed for 

each student. To analyse performance normalised student examination scores were 

calculated. Each subject studied was graded A*-G which equates to 8-1, with U equal to 

0. The total for each student was obtained by changing each of their grades to a numerical 

value, then totalling their scores across all their subjects. When this was completed for all 

the students, the mean score and standard deviation were calculated for the population. 

This allowed for the scores to be normalised with the variable NSCORE used. This meant 

that student’s examination scores were approximately a standard Normal distribution. 

This did not impact on individuals as normalisation was carried out on all 796 students in 

the sample who had GCSE examination scores. The mean in this sample was 

approximately equal to 0 and the variance was approximately equal to 1. 

 

 



- 73 - 
 

4.4.3  Multivariate response models 

 

English and Mathematics are two core subjects which are studied by all students for 

GCSEs and were worthy of investigation. Trends in English and Mathematics were 

examined using regression analysis to understand if there was a differential rate of 

improvement between the two subjects. It was appropriate to understand the relationship 

between the English and Mathematics standardised residuals and detect if there were 

gender differences in this relationship or if the variability differed for the two subjects. 

This was achieved by considering the multivariate responses as two levels within a 

multilevel model. The standardised residuals for English and Mathematics were nested 

within each individual pupil. The bivariate model in this case treated the individual pupil 

as a level 2 unit and the ‘within-student’ measurements as level 1 units. Each level 1 

measurement ‘record’ had a response, which was either the English standardised residual 

or the Mathematics standardised residual. The basic explanatory variables were a set of 

dummy variables that indicated which response was present. Further explanatory 

variables were defined to incorporate gender. 

 

4.5  Reliability and Validity  

 

Reliability and validity are related because validity presumes reliability. Primary and 

secondary test measures must be reliable and valid to ensure that the research questions 

can be answered with confidence. Sammons et al. (1997) suggest that certain conditions 

must be fulfilled for results to be reliable and valid. This study meets these conditions as 

the measures are recorded at individual student level and have not been aggregated at 

school level.  

 

For the primary outcome measure this investigation used the YELLIS test as a baseline. 

YELLIS is valid as it tests what it sets out to test and the reliabilities of its questions are 

tested using standardised scores and the Rasch reliabilities are given. The secondary 

outcome measures are GCSE examination results which are closely monitored by the 

regulators and their reliability and validity are confirmed. 

 

A second factor relating to reliability is that appropriate contextual factors are taken into 

account. This is referred to as a contextual value-added measure. It reflects explanatory 

factors that have an impact on student outcomes. The study included student abilities, 
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socio-economic status and gender. There was a necessity to establish the measure of 

progress for students from a baseline position thus ensuring a more reliable measure of 

added value. 

 

To establish any trend in effectiveness and improvement it is preferable to conduct a 

longitudinal study, three years being the minimum, as it can provide insight into when 

changes in trends occur and allows inferences to be made. The research was conducted 

over a five year period. As a longitudinal study yields an increased amount of data, 

multilevel modelling was a suitable statistical technique for carrying out the data analysis. 

It was advantageous to use a multilevel model as it recognised hierarchy and clustered 

data structures. 

 

Sammons et al. (1997) recommend that in order to measure progress and judge if value 

has been added, measures of progress which are curriculum based should be used. 

Although the YELLIS test measures the developed ability of students it is comprised of 

verbal and quantitative sections while GCSE examinations are based on the NI 

curriculum. Both YELLIS and GCSE results provided reliable and valid outcomes and a 

judgement of progress was made. It can be seen as a value-added measure to confirm that 

improvement in school outcomes were achieved. 

 

4.6  Conclusion 

 

This chapter discussed the design, data collection and methodology for the study and the 

justification for using multiple linear regression and multilevel modelling with multi 

variate responses. The sampling frame used all 788 students from the population for the 

cohort study and 796 students for the intervention study. In each of the approaches it 

included all students who met the necessary criteria for each method. The vast majority 

of the population had taken the YELLIS assessment in Year 11 and completed their 

GCSEs in Drumnahill High School therefore the study adopted a model of progress using 

school data to judge school improvement. 
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CHAPTER 5 

 

Results and findings for a Model of Progress based on cohorts 

 

5.0  Introduction 

 

The methodology relating to the research design was discussed in the previous chapter. 

The nature and structure of the data enabled two approaches to be undertaken regarding 

the raising of standards of attainment. The first approach was a cohort study to identify if 

there was improvement in attainment over five consecutive years from 2010 to 2014. It 

supported the notion that there was year-on-year improvement in outcomes due to the 

Theory of Change that was implemented to address the deficiencies which the ETI had 

identified. It was an important indicator of the impact that the inspection had on teaching 

and learning and reflected on the work that was required when the school was placed in 

the Formal Intervention Process. For the second approach the data structure examined the 

same five-year period with year-bands partitioned into pre- and post- the intervention 

measures. This method found there was improvement in results after the planned actions 

were implemented following the inspection findings and report. 

 

The research aim was to find if the literature reviews on school effectiveness and school 

improvement would provide a reflection and understanding of the theories and practices 

that are required for raising school standards. The concept of a value-added approach was 

also investigated. 

 

This chapter will address results and findings for the model of progress based on cohorts. 

The analysis of the data will examine the following questions: 

 

Primary Question 

• Was the school effective in creating a model of progress which added value to 

student attainment over each of the five years of the study? 

 

Secondary Questions 

• Were there gender related differences in performance over the five years of the 

study? 
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• Were there differences in outcomes when socio-economic status was considered 

over the five years of the study? 

 

5.1  The data set for A Model of Progress based on cohorts 

 

The data for the primary research question will be analysed before addressing the 

secondary questions. The research examined school data collected over a five-year period 

from 2010 to 2014. It considered outcomes from 805 pupils from Drumnahill High 

School. This included five year-band groups who undertook the Year 11 Information 

System (YELLIS) test in September 2008 and their General Certificate of Secondary 

Education (GCSE) examinations in June 2010. This process was repeated for four further 

year-bands until completion in June 2014. The primary data set was the YELLIS 

outcomes from 2008 to 2012. YELLIS provides the value-added measure of ability. The 

value-added residual was the difference between the final actual grade achieved by the 

student and the predicted grade obtained from the standardised score of the YELLIS 

assessment. This was matched to the corresponding secondary outcome measure which 

was the GCSE examination results from 2010 to 2014 for all 805 pupils in the study. The 

sample demography is shown in Table 5.1 below. 

 

Table 5.1 Number of boys and girls in each cohort (year) 

Year Boys Girls Total 

2010 72 103 175 

2011 83 82 165 

2012 79 78 157 

2013 70 88 158 

2014 65 85 150 

Total 369 436 805 

 

MLwiN v3.01 was the statistical software package used for the analysis of the cohort 

study. The data set which was analysed contained six variables. Coding was used for the 

majority of the variables and these are shown below in Table 5.2. The dependent variable 

used for each student was the final standardised residuals at GCSE, namely SCORE. The 

independent variable was the year-band group, namely COHORT. The explanatory 
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variables were gender, eligibility for free school meals (FSM) and the multiple 

deprivation measure (MDM) based on the postcode of each student in the data set. 

 

Table 5.2 The variables and their descriptions 

Variable name Description and codes 

STUDID Anonymised student identifier 

COHORT The data includes the following cohorts: 2010, 2011, 2012, 2013 

and 2014. The COHORT variable is calculated by subtracting 2011 

from each value. Thus values from -1 (corresponding to 2010) to 3 

(2014) with 2011 coded as zero, 

FEMALE Sex of student (1=female, 0=male) 

MDM Multiple Deprivation Measure, decile ranked from 0 to 9 (based on 

5022 output areas), with a higher rank indicating a less deprived 

area. 

ELIGIBLE Eligibility for Free School Meals, any time (1=true, 0=false) 

SCORE Total standardised residual calculated from individual subject 

standardised residuals. Scores range from -18.1 to 20.45 with a 

higher score indicating a higher attainment. 

 

There were 805 students in the data file. Seventeen students either did not complete their 

YELLIS test or moved school prior to completing their GCSEs, therefore their data was 

missing. The missing data equates to 2.1% of the population. Missing data below 5% was 

treated as Missing at Random (MAR). 

 

5.1.1  The overall effectiveness in promoting improvement in attainment results 

 

It was important to consider the relationship between attainment (SCORE) and how it 

may have changed over time (COHORT). This formed the basis of the regression 

analysis. 

 

The distribution of the dependent variable SCORE was illustrated using a histogram 

(Figure A2.1, see Appendix 2). The distribution looked approximately normal which 

allowed for a linear regression analysis. The distribution of the dependent variable 

SCORE showed that 95% of the students obtained aggregated residuals scores between 

-9.3 and 11.9. (Table A2.1, see Appendix 2) 
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The distribution of the independent variable COHORT recognised that the largest 

proportion of students were from the 2010 cohort, with slightly smaller proportions from 

2011-2014. (Table A2.2, see Appendix 2) 

 

The scatterplot in Figure 5.1 was used to illustrate the distribution of the variable SCORE 

against the variable COHORT and enables the comparison of the gender. 

 

Figure 5.1 Scatterplot distribution of the variable SCORE against the variable COHORT 

(Female on left and Male on right). 

 

 

The scatterplot provided some evidence of an initial positive linear trend as the clustering 

of the points appear to be increasing for the first four cohorts particularly for females, 

however the number of distinct values of COHORT makes it difficult to identify the 

relationship. 

 

To supplement the scatterplot, a table of the mean attainment score for each value for 

COHORT was calculated (Table 5.3). This also included the standard deviations. 

 

Table 5.3 The mean attainment score tabulated against the variable COHORT 

 -1 0 1 2 3 TOTALS 

N 174 160 152 157 145 788 

MEANS 0.285 0.630 1.893 1.973 1.946 1.307 

SD’S 5.103 5.546 5.489 5.321 4.845 5.308 
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The number of observations in each cohort can be seen from years -1 (2010) to 3 (2014) 

excluding the missing values. It can be concluded that the mean attainment has increased 

from COHORT -1 to 2, with a slight decrease in attainment in COHORT 3. It can be 

noted that the variability in attainment has decreased from cohort 0 to 3. The finding has 

a reflection on the period following the inspection with student attainment being less 

variable. A linear trend in the regression analyses was fitted to understand to what extent 

the dependent variable deviates from its predicted value based on the independent 

variable. 

 

The Pearson correlation coefficient for the linear relationship between SCORE and 

COHORT was used to see how much agreement there was between the two variables 

(Tables A2.3, see Appendix 2). It was based on 788 observations from the data set with 

17 missing values. 

 

The correlation coefficient for the linear relationship between SCORE and COHORT was 

0.1270. It would suggest that there was a positive correlation between COHORT and 

SCORE but the relationship between them was not significant indicating that over the 

five cohorts there was some deviation from the predicted linear trend. 

 

5.1.2  Linear regression analysis: attainment over each of the five years of the study 

 

To answer research Question 1 in the cohort study, a linear regression analysis was carried 

out. It would confirm or otherwise if the school was effective in creating a model of 

progress which added value to student attainment over each of the five years of the study. 

Assuming that the trend in attainment was linear, the relationship between attainment and 

year-band group could be represented by a linear regression model of the following form: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = 𝛽0 + 𝛽1𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + 𝑒𝑖 

 

where 𝑆𝐶𝑂𝑅𝐸𝑖 was the attainment score for student 𝑖 and 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 indicates the school 

year (centred at 2011). The difference between a student’s actual score and their predicted 

score for their cohort was the residual 𝑒𝑖. 

 

𝛽0 and 𝛽1 were the intercept and slope of the population regression line. As COHORT 

was centred on 2011, 𝛽0 was the attainment score expected for a student taking the exams 
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in 2011. The slope 𝛽1 was the expected change in attainment for each annual increase in 

COHORT. 

 

The exact form of the simple linear regression equation which shows how far each 

student’s actual score differs from their predicted score can be observed in Appendix 2. 

 

MLwiN fitted a model of the cohort study data set and provided parameter estimates with 

their standard errors. It was used to obtain estimates for the parameters of the model. 

Estimates for the coefficients 𝛽0 and 𝛽1 as well as the residual (unexplained) variance 𝜎𝑒
2 

were found as follows: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = 0.869(0.224) + 0.474(0.132)𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 27.690(1.395) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 4853.251   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

The 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 is a measure of the goodness of fit and can be used when comparing 

two models. The model equation that fitted 788 of 805 cases was used taking into account 

the 17 missing values. The value of 0.132 for the variable COHORT indicates the 

standard error. 

 

The following interpretation can be made when the fitted regression line is: 

 

𝑆𝐶�̂�𝑅𝐸𝑖 = 0.869 + 0.474𝐶𝑂𝐻𝑂𝑅𝑇 

 

The estimated intercept is 0.869, which is the attainment score predicted for a student 

with COHORT=0, ie. a student from the 2011 cohort. 

 

The estimated slope is 0.474 which is interpreted as the increase in attainment predicted 

for each successive cohort. Note that an assumption has been made of a linear trend across 

the COHORT years ie. the year-on-year increase is assumed to apply across the range. 

 

The predicted values are different to the observed values (Table 5.4), suggesting that a 

linear assumption may not be reasonable. 
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Table 5.4 Predicted scores from the fitted regression line against observed mean scores 

COHORT SCÔREi Observed Mean Score 

-1 0.869 + (0.474 × −1) = 0.395 0.285 

0 0.869 + (0.474 × 0) = 0.869 0.630 

1 0.869 + (0.474 × 1) = 1.343 1.893 

2 0.869 + (0.474 × 2) = 1.817 1.973 

3 0.869 + (0.474 × 3) = 2.291 1.946 

 

Across the range it would appear that improvement in attainment outcomes over the 

period of the study were not consistent as the fitted model would suggest. However, it 

shows a significant initial uplift between cohort 0 and 1 (2011 and 2012) was followed 

by smaller incremental changes, which even resulted in a slight regression in overall 

outcomes. 

 

R-squared, the proportion of the total variance in SCORE that could be explained by 

COHORT was calculated from 𝜎𝑒
2 = 27.690(1.395), which was the estimate of the 

unexplained variance, and the total variance of 𝑆𝐶𝑂𝑅𝐸 = 5.30842 = 28.179, where 

5.3084 was the standard deviation of SCORE. (Table A2.3b, see Appendix 2) 

 

𝑅2 =
28.179 − 27.690

28.179
= 0.017 

 

This illustrates that only 1.7% of the variance in attainment scores is explained by 

differences between cohorts. 

 

To test the statistical significance of the linear trend a normal test was used. The null 

hypothesis for the test is 𝐻0: 𝛽1 = 0, ie. the slope of the population regression line is 0. 

The test statistic can be obtained by dividing the estimated slope by its standard error: 

 

𝑍 =
0.474

0.132
= 3.59 was significant as it was larger than 1.96, the critical value at the 5% 

level of significance. p = 0.00016534 which was very small. It can therefore be concluded 

that there was some evidence of a linear trend. 

 

Two tests involving residuals can be observed in Figure A2.2 and Figure A2.4. (see 

Appendix 2) Figure A2.2 shows some departure from the linearity towards the bottom 

end more than at the top end of the scatterplot although it is predominantly a straight line. 
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This observation is supported by the histogram (Figure A2.4) which was approximately 

normally distributed. 

 

To further check linear assumptions a model fitting a non-linear relationship to attainment 

and cohort was obtained. The COHORT was treated as a continuous variable which 

implied a linear relationship between attainment and cohort. It was worthwhile fitting a 

new model and comparing it to the linear model. To do this COHORT would be treated 

as a categorical variable taking 2011 as the reference category. Table A2.4 (see Appendix 

2) shows that the coefficients are the same as the observed mean scores from the linear 

model therefore it is appropriate to treat COHORT as a continuous variable as in the linear 

model. 

 

The calculations confirm that over the five-year period the school did add value as the 

mean attainment scores were always positive in each year. The predicted attainment 

scores from the linear regression model deviate from the observed mean scores. Even 

though there is a statistical significance to the fitted linear regression model, observed 

mean scores indicate that there was an initial uplift of approximately one grade per pupil 

across their GCSE profile. This improvement was not sustained at the same rate in the 

remaining two years of the study (2013 and 2014). Over the first four years (2010 - 2013) 

the school was effective in creating a model of progress which added value to student 

attainment. In the final year (2014), although there was still improvement, there was a 

slight reduction in how much value was added to student attainment. 

 

5.1.3  Comparing groups: gender related differences in performance 

 

It is important to consider comparisons between groups of students in the cohort study. 

To answer Question 2 the intention was to find if there were gender related differences in 

performance over the five-year period. A linear regression was used in conjunction with 

a categorical explanatory variable. Initially attainment differences by gender were 

examined. Descriptive statistics were obtained for SCORE against gender (FEMALE). 

The variable FEMALE is coded 1 for girls and 0 for boys in Table 5.5. 
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Table 5.5 Descriptive statistics illustrating SCORE against FEMALE 

 0 (boys) 1 (girls) Total 

N 362 426 788 

Means -0.757 3.062 1.307 

SD’s 4.752 5.127 5.308 

 

The mean attainment score is 3.062 for girls and -0.757 for boys which means that girls 

achieve 3.819 points higher than boys, but notably the spread of scores about the overall 

mean is only 0.375 points different. This indicates the variability in the scores is not as 

obvious as the differences in their mean performance. 

 

The fitted linear regression model to compare SCORE to FEMALE is as follows: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = 𝛽0 + 𝛽1𝐹𝐸𝑀𝐴𝐿𝐸𝑖 + 𝑒𝑖 

 

Estimates of the parameters have been calculated: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = −0.757(0.260) + 3.819(0.354)𝐹𝐸𝑀𝐴𝐿𝐸𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 24.522(1.235) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 4757.493   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

The coefficient of FEMALE is 3.819, which is the same as the difference between the 

girls and boys means. 

 

To test for a gender difference, a normal test with a null hypothesis of 𝐻0: 𝛽1 = 0, (there 

is no gender difference in the population) was obtained. The test statistic is: 

 

𝑍 =
3.819

0.354
= 10.79 which is strongly significant. 

 

The size of the gender effect is significant. The values of SCORE range from -18.1 to 

20.45 with a standard deviation of 5.3. 

 

The interaction between cohort, gender and attainment was examined. The analysis has 

assumed that cohort effects are the same for each group, or equivalently group differences 

are the same for each cohort. It is useful to allow the slope of the linear trend in attainment 

to depend on gender which will enable the consideration of the interaction effects between 

these variables. 



- 84 - 
 

The descriptive statistics for SCORE against COHORT and FEMALE are presented in 

Tables 5.6a and 5.6b. It can be observed that the boys’ performance was poor in cohort 0 

(2011) and gradually improved with cohorts -1 and 1 (2010 and 2012) being similar. The 

girls’ performance was weakest in cohort -1 (2010) which had a particular effect on the 

overall performance of the cohort. The girls represented 58.6% of the total number of 

pupils in the cohort. They were on average two grades lower in 2010 compared to 

subsequent years. After 2010, performance improved with the best performance in cohort 

1 (2012). 

 

Table 5.6a Variable tabulated is SCORE against COHORT and FEMALE (boys) 

 -1 0 1 2 3 TOTALS 

N 72 80 78 70 62 362 

MEANS -0.903 -1.761 -1.019 -0.177 0.379 -0.757 

SD’S 4.996 5.145 4.206 4.560 4.619 4.752 

 

Table 5.6b Variable tabulated is SCORE against COHORT and FEMALE (girls) 

 -1 0 1 2 3 TOTALS 

N 102 80 74 87 83 426 

MEANS 1.124 3.021 4.961 3.703 3.116 3.062 

SD’S 5.034 4.884 5.006 5.280 4.702 5.127 

 

Table 5.6c illustrates how much the performance of the girls exceeded that of the boys. 

On average the girls achieved 4 grades higher than the boys across their GCSE profile. 

 

Table 5.6c Difference in performance by cohort between boys and girls 

 -1 0 1 2 3 

DIFFERENCE 2.027 4.782 5.980 3.880 3.495 

 

Initially, a multiple regression model was fitted with cohort and gender effects only (see 

Appendix 2). The lines for the boys and girls have different intercepts, but the same 

gradient. The model implies that the trend in attainment is the same for boys and girls, 

therefore it can be said that the gender difference in attainment is the same for each cohort. 

 

Using predictions it can be stated that the mean predicted attainment for boys rises in the 

four years from -1.647 to 0.232 in comparison to girls which rises from 2.151 to 4.030 

illustrating that each had an improvement of 1.879. (Figure A2.5, see Appendix 2) 
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However, from the descriptive statistics it was not reasonable to assume that the trend in 

attainment was the same for boys and girls. Therefore, separate trends for boys and girls 

were fitted. 

 

Boys fitted regression line is as follows: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = −1.137(0.298) + 0.414(0.180)𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + 𝑒𝑖 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 22.198(1.650) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2149.510   (362 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

Girls fitted regression line is as follows: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = 2.587(0.291) + 0.512(0.168)𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 25.665(1.759) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2591.352   (426 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

Table 5.7 Estimated coefficients from the separate models for boys and girls 

 Boys Girls 

Constant -1.137 2.587 

COHORT 0.414 0.512 

 

The results in Table 5.7 suggest a steeper linear trend in attainment for girls indicating 

that the cohort effect appears to be stronger for girls. This compares to the previous model 

with a fixed gradient for boys and girls of 0.470. 

 

The multiple regression fitted for the model predictions (see Appendix 2) showed that the 

mean predicted attainment for boys rises in the four years from -1.549 to 0.109 in 

comparison to girls which rises from 2.075 to 4.136 as shown in Figure 5.2. The graph 

illustrates that the gender gap in achievement was gradually widening in successive 

cohorts. The performance attributed to the boys was an improvement of 1.658 compared 

to that of 2.061 for the girls over the period of the study. The difference in the first cohort 

was 3.624, compared to 4.027 for the fifth cohort.  
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Figure 5.2 Gender Gap between boys and girls by cohort 

 

 
 

It is notable that the intercept and gradient estimates for these lines are the same as those 

obtained from the separate regressions for each gender. The test statistic is: 

𝑍 =
0.099

0.249
= 0.397 

From the results it can be concluded that there is a performance difference between boys 

and girls but it cannot be accepted that it depends on the cohort. The p-value for the test 

is 0.34568. 

 

The likelihood ratio test comparing the linear regression models for attainment with the 

model that includes the explanatory variable for gender, indicates that the second model 

is a better fit. The difference in the loglikelihood is 4853.251 − 4757.493  = 95.758 

which is significant. 

 

The analyses confirm that over the five years of the study there were gender related 

differences in performance. The girls added more value than the boys, however, it cannot 

be established that the improvement in performance over the period was similar for boys 

and girls. The improvement did not occur at the same rate between the boys and girls and 

neither did it occur at the same time. The girls’ improvement began in 2011 and this 

improvement continued in subsequent years. The attainment of the boys was 
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disappointing in 2011, therefore a direct comparison cannot be made in relation to 

performance. 

 

The high profile given to gender related differences continues to be a concern in 

educational performance. Muijs (2004) maintains that schools need to focus on within-

school gaps to achieve improvement. When a school is aware of gender-gaps it is essential 

to monitor progress, conduct an analysis of subject choices and adapt appropriate 

strategies to address the gender related issues. 

 

5.1.4  Comparing groups: socio-economic status related differences in performance 

 

It was important to consider comparisons between groups of students using variables 

which may influence attainment. To answer Question 3 of the cohort study the intention 

was to find if there were socio-economic related differences in performance over the five-

year period. A linear regression was used in conjunction with a categorical explanatory 

variable. Initially attainment differences by Free School Meals Eligibility were examined. 

Descriptive statistics were obtained for SCORE against eligibility. The variable 

ELIGIBLE is coded 1 for those students eligible for FSM during their post-primary 

education and 0 for not being eligible. 

 

Table 5.8 Descriptive statistics illustrating SCORE against ELIGIBLE 

 0 (not eligible) 1 (eligible) Total 

N 709 79 788 

Means 1.439 0.127 1.307 

SD’s 5.265 5.583 5.308 

 

Table 5.8 shows the mean attainment score is 1.439 for those students not eligible for 

FSM and 0.127 for those eligible for FSM. This indicates that those students who are 

ineligible achieve 1.3 points higher than those who are eligible. The spread of scores 

about the overall mean is only 0.318 points different. 

 

The fitted linear regression model to compare SCORE to ELIGIBLE is as follows: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = 𝛽0 + 𝛽1𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖 + 𝑒𝑖 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = 1.439(0.199) + (−1.311)(0.628)𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 27.989(1.410) 



- 88 - 
 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 4861.705   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

The coefficient of ELIGIBLE is -1.311, which is the same as the difference between the 

eligibility and ineligibility for FSM. 

 

To test for an eligibility difference, it is useful to find the test statistic 

𝑍 =
−1.311

0.628
= −2.1 which is significant. 

 

The model shows that the size of the eligibility effect is less significant as that for gender. 

The loglikelihood of 4861.705  would suggest that the inclusion of Free School Meals 

Eligibility does not improve the fit from the basic model which only considered 

attainment. 

 

If the trend in attainment is allowed to depend on eligibility, it can be observed in Table 

5.9a that the attainment for those not eligible for FSM has increased over the five-year 

period while those eligible for FSM in Table 5.9b has mainly decreased over the same 

period. These linear trends can be observed in Figure A2.6 (see Appendix 2). This 

observation is mainly supported through the means obtained for the descriptive statistics. 

It is of interest to observe there is an increase in the mean attainment for students eligible 

for FSM in cohort 3 (year 2014) to -0.074 from the previous year -0.815 (year 2013). 

 

Table 5.9a Variable tabulated is SCORE against COHORT and ELIGIBLE (false) 

 -1 0 1 2 3 TOTALS 

N 161 141 137 144 126 709 

MEANS 0.139 0.733 2.119 2.225 2.250 1.439 

SD’S 5.067 5.497 5.428 5.085 4.902 5.265 

 

Table 5.9b Variable tabulated is SCORE against COHORT and ELIGIBLE (true) 

 -1 0 1 2 3 TOTALS 

N 13 19 15 13 19 79 

MEANS 2.092 -0.134 -0.173 -0.815 -0.074 0.127 

SD’S 5.405 5.995 5.805 7.118 4.003 5.583 

 

A second measure related to socio-economic status is the multiple deprivation measure 

(MDM) based on the postcode for each student. The descriptive statistics in Table 5.10 

were obtained for SCORE against MDM. The variable MDM is coded 0 for those students 

who live in the most deprived areas and 9 for those who live in the least deprived areas. 
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Table 5.10 Variable tabulated is SCORE against MDM 

 0 1 2 3 4 5 

N 5 28 19 28 54 73 

MEANS -2.680 0.529 -2.276 1.788 1.015 1.549 

SD’s 3.625 5.765 4.683 4.971 4.882 5.507 

 

 6 7 8 9 Totals 

N 163 190 111 117 788 

MEANS 1.223 1.803 0.902 1.819 1.307 

SD’s 5.402 5.415 4.937 5.339 5.308 

 

The fitted model (see Appendix 2) shows that there are some highly significant 

differences between MDM categories, but no pattern to the results. The multiple 

deprivation measure does not look like a good indicator when considering overall 

performance. 

 

If the trend in attainment by cohort is allowed to depend on multiple deprivation (see 

Appendix 2) it can be observed that it does not show a consistent pattern. This measure 

is not beneficial in predicting the effectiveness or otherwise of attainment over the five 

cohorts. 

 

5.1.5  Regression with more than one explanatory variable 

 

The two variables relating to gender and socio-economic status were examined using 

regression analysis separately. It was important however, to consider the effects of more 

than one explanatory variable at a time. A multiple regression model was fitted which 

contains COHORT, FEMALE and ELIGIBLE. This means that the effect of each variable 

could be adjusted for the other two variables. It was appropriate to consider the effect of 

cohort on attainment after accounting for differences due to gender and eligibility for free 

school meals. 

 

The fitted multiple regression model is: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = −1.056(0.284) + 0.482(0.123)𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + 3.850(0.349)𝐹𝐸𝑀𝐴𝐿𝐸𝑖

+ (−1.626)(0.580)𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 23.839(1.201) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 4735.245   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 
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The loglikelihood is the lowest value obtained throughout the analysis so could be seen 

as the model with the best fit. However, it is important to find that the improvement from 

the model involving only gender is not as significant as the improvement in the model 

which only considered attainment to the one involving gender. 

 

Table 5.11 Table of coefficients from the multiple regression analysis and the three simple 

regression analyses 

 Coefficient Estimate 

Variable Multiple Regression Simple Regression 

COHORT 0.482 0.474 

FEMALE 3.850 3.819 

ELIGIBLE -1.626 -1.311 

 

From the fitted multiple regression model, the estimated intercept is -1.056 which is 

interpreted as the predicted attainment score when all explanatory variables are equal to 

zero. This exemplifies the attainment scores relating to a boy in the 2010 cohort who is 

ineligible for FSM. 

 

From Table 5.11 the estimated coefficient of COHORT is 0.482 which is the predicted 

change in attainment for each 1-year increase in cohort, controlling for gender and 

eligibility. This coefficient is interpreted as the effect of cohort among students of the 

same gender and eligibility status. 

 

There are some changes in the sizes of effects when comparing multiple and simple 

regression. The eligibility has widened from -1.311 to -1.626 which can be seen in Table 

5.11. 

 

Cross-tabulation tables for the proportion of each gender by cohort in Table A2.5a and 

the proportion eligible in each cohort in Table A2.5b may help explain some of this 

variability in attainment based on cohort, gender and eligibility (see Appendix 2). 

 

5.2  Summary of findings 

 

In answering the 3 questions relating to the cohort investigation, the results were 

informative in relation to school improvement.  
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• Was the school effective in creating a model of progress which added value to 

student attainment over each of the five years of the study? 

 

Results show that the school was successful in creating a model of progress which added 

value to student attainment over each of the five years of the study. For the first four years 

of the study (2010-2013) there was improvement in the added value year-on-year. There 

was still added value in the fifth year (2014) but it was not an improvement on the 

previous year. 

 

• Were there gender related differences in performance over the five years of the 

study? 

 

There were gender related differences in performance over each of the five years of the 

study. There was a significant difference in the attainment of the girls compared to the 

boys, as the girls outperformed the boys each year. The difference in the value added by 

the girls was increasing compared to the boys over the five-year period. It is difficult to 

recognise if this improvement in performance by both boys and girls occurred at the same 

rate for boys as well as girls and if the improvement commenced at the same time. 

 

• Were there differences in outcomes when socio-economic status was considered 

over the five years of the study? 

 

There were differences in outcomes when socio-economic status was considered over the 

five years of the study, but these were not necessarily improvements over time. Those 

students who were ineligible for FSM improved, while those who were eligible did not 

make the same progress. This is a concern for the school in relation to the provision of 

support and guidance to those eligible for FSM. The difference in performance of a 

student who was eligible for FSM was more significant than an ineligible student due to 

the low numbers of students meeting the FSM criteria. It is notable however that the Free 

School Meals Eligibility criteria provided a better indicator of future performance 

compared to the Multiple Deprivation Measure. 
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CHAPTER 6 

 

Results and findings for a Model of Progress based on an intervention 

 

6.0  Introduction 

 

The nature and structure of the data enabled two approaches to be undertaken regarding 

the raising of standards of attainment. The previous chapter examined the cohort study 

which showed that the school was successful in creating a model of progress which added 

value to student attainment over each of the five years of the study. 

 

The second approach was the intervention study. The methodology relating to the data 

analysis for this approach was discussed in Chapter 4. It examined the same five-year 

period (2010-2014) with year-bands partitioned into pre- and post- the Formal 

Intervention Process. This chapter will compare the outcomes before and after the planned 

actions specified in the Theory of Change which were introduced following the inspection 

findings and report. The analysis of the data will examine the following questions. 

 

Primary Question 

• Did school inspection and subsequent school improvement measures result in 

improved attainment in a post-primary school that was in special measures? 

 

Secondary Questions 

• Did school inspection and subsequent school improvement measures result in 

improved attainment in a post-primary school that was in special measures: 

(1) taking into account gender? 

(2) taking into account socio-economic status? 

 

The secondary questions were extended to consider English Language and Mathematics 

as they are core compulsory subjects and would have an effect on results. They were 

compared separately to find if there was improvement in both subjects. 
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6.1  The data set for a Model of Progress based on an intervention 

 

The results of the quantitative data analysis are presented in order of the questions 

identified above. The research examined school data collected over a five-year period 

from 2010 to 2014. It considered outcomes from 805 pupils from Drumnahill High 

School. This included five year-band groups who undertook the Year 11 Information 

System (YELLIS) test in September 2008 and their General Certificate of Secondary 

Education (GCSE) examinations in June 2010. This process was repeated for four further 

year-bands until completion in June 2014. The primary outcome measure was the 

standardised YELLIS scores from 2008 to 2012. This was matched to the corresponding 

secondary outcome measure which was the normalised GCSE results from 2010 to 2014. 

It will enable analysis of the student’s examination performance adjusting for intake 

achievements. The first two cohorts will form a control group (before improvement 

measures were introduced) and the following three cohorts will form an intervention 

group (after improvement measures were introduced). This signifies the period of time 

following the school inspection when improvement measures were implemented. 

 

MLwiN v3.01 was the statistical software package used for the analysis of the 

intervention study. The data set which was analysed contained seven variables. These 

variables were coded as shown below in Table 6.1. The dependent variable used for each 

student was the final standard normal residuals at GCSE, namely NSCORE. The 

independent variable was the year-band group, namely YELLIS. The explanatory 

variables were, year-band, intervention, gender and eligibility for Free School Meals 

(FSM). 

 

 

 

 

 

 

 

 

 

 

 



- 94 - 
 

Table 6.1 Variable names, descriptions and codes 

Variable name Description and codes 

STUDID Anonymised student identifier – numeric 

YEAR The data includes the following cohorts: 2010, 2011, 2012, 2013 

and 2014. 2010 equates to YEAR 1, each successive year has 1 

added to the variable 

INTERVENTION 0 for cohorts 2010 and 2011, 1 for cohorts 2012, 21013 and 2014 

FEMALE Sex of student (1=female, 0=male) 

ELIGIBLE Eligibility for Free School Meals, any time (1=true, 0=false) 

YELLIS YELLIS standardised score. Mean 100 and standard deviation of 

15. Note that the YELLIS standardised scores are based on a larger 

sample, so the mean in this sample is not exactly equal to 0 and 

the standard deviation is not exactly 1. 9 missing values. 

NSCORE Student’s GCSE exam score, normalised to have approximately a 

Standard Normal distribution. Total GCSE score obtained using 

8-1 scale for GCSE grades. Normalised scores range from -3.691 

to 2.845 with a higher score indicating a higher attainment. 9 

missing values. 

 

There were 805 students in the data file. Nine students did not complete their YELLIS 

test and 9 did not complete their GCSEs in Drumnahill High School, therefore their data 

was missing. The missing data equates to 1.1% of the population. Missing data below 5% 

was treated as ‘Missing at Random’ (MAR). 

 

6.1.1  Overview of the available data relating to examination performance 

 

Prior to answering the research questions, it is appropriate to consider some of the 

significant variables in the data which may have an impact on the outcomes of the 

intervention study. Initially summary statistics and a fixed effects model were produced 

to provide an overview of the available data for the examination performance. An analysis 

of the relationship between examination performance (NSCORE) and gender (FEMALE) 

can be seen in Table A3.1. (see Appendix 3) This analysis was used to understand the 

whole data but did not consider the intervention process. 
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The data showed that on average, the girls (coded 1) performed better than the boys 

(coded 0), with a mean difference of 0.574. From the standard deviation, it can be 

observed that girls’ scores are slightly more variable than boys’ scores. In order to test 

for any significant difference a Normal Distribution test was used (see Appendix 3). The 

test statistic obtained is 8.16 with an extremely small p-value. This implies that it is highly 

unlikely to obtain a test statistic as extreme as 8.16 if there was in fact no difference 

between boys and girls in the population. It confirms there is a real population gender 

difference in the mean of NSCORE. It can be stated that the effect of gender is 

‘statistically significant’ at a very high level of significance. 

 

A fitted regression model in which NSCORE was dependent on gender was useful in 

determining any difference in the performance due to gender (see Appendix 3). From the 

estimated model it could be seen that the population mean for NSCORE for girls was 

estimated to be 0.574 units higher than the mean for boys. This is the difference between 

the sample means of NSCORE for girls and boys obtained earlier ie. 0.269 – (-0.305). 

The test statistic also confirms that there was a gender difference in the population mean 

of NSCORE. 

 

A similar analysis was carried out in relation to the mean for NSCORE for each of the 5 

year-groups in the data. The descriptive analysis can be observed in Table A3.2, (see 

Appendix 3) which illustrates the mean for NSCORE for each of the 5 year-groups in the 

data. It can be observed that there was variation across the five years of the study. 

 

The fitted regression model estimates differences in the population mean of NSCORE for 

each year group. (see Appendix 3) The predicted mean of NSCORE for the reference year 

(Year 2) is -0.272. The corresponding year group mean scores can be calculated from the 

reference year. For example Year 3 is equal to 0.109 + (−0.272) = −0.163. 

 

Having carried out a Normal test for the difference between any of the year groups it can 

be confirmed that there were significant differences in examination performance between 

year groups. (see Appendix 3) 

 

Resulting from these initial descriptive statistics and fixed effects models it was 

worthwhile to investigate further any differences that have been observed with the data 

set. 
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6.1.2  Consideration of examination performance adjusting for prior achievement 

 

A development of the fixed effects model was to consider a random effects or multilevel 

model describing the means of the groups which needed to be analysed. A random effects 

model demands that group effects are random and are usually normally distributed. The 

population was considered to have a generic two-level hierarchical structure with lowest 

level units at level 1, nested within groups at level 2. Students at level 1 were nested 

within year groups at level 2. (Figure A3.1, see Appendix 3). 

 

The likelihood ratio statistic was computed as 2240.120 – 2220.619 = 19.501 which was 

compared to a chi-squared distribution on 1 degree of freedom. The p-value obtained was 

small, 1.0055 × 10−5  therefore it can be assumed that there were some differences 

between the year groups in the population of NSCORE. From the regression model it can 

be stated that approximately 3.6% of the total variance in NSCORE may be attributed to 

differences between year groups. 

 

It was appropriate to consider year group residuals. If comparisons between year groups 

was to be made, estimates of the individual year group residuals needed to be calculated 

in some way, after having fitted the model. 

 

The year group residuals were calculated and plotted (Figure A3.2, see Appendix 3). It 

can be observed that two of the year groups have confidence intervals for their residuals 

which do not overlap zero. This means that two out of the five year groups, differ 

significantly from the average at the 5% level, as the lower and upper end of their 

confidence intervals for their residuals do not overlap zero. 

 

One such assumption could be that the residuals at each level follow Normal distributions. 

This assumption was checked using a Normal probability plot, in which the ranked 

residuals were plotted against corresponding points on a Normal distribution curve. If the 

Normality assumption is valid, the points on a Normal plot should lie approximately on 

a straight line. 

 

The following two figures represent the standardised residual against the normal scores 

at student level in Figure 6.1 and at year group level in Figure 6.2. 
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   Figure 6.1 Student level residuals                       Figure 6.2 Year group level residuals 

 

The plots look quite linear although greater deviation can be observed at both the lower 

and upper ends. However it would be reasonable to accept the assumption of Normality. 

This is not surprising since our response variable has been normalised. 

 

Using a Random Intercepts Model, it was appropriate to take into account student intake 

achievements in order to make ‘value-added’ comparisons between year groups. To 

consider whether the differences in NSCORE between year groups remained after 

adjusting for a measure of achievement on entry to their GCSE studies, NSCORE was 

compared to the student’s YELLIS standardised score in Figure A3.4. (see Appendix 3) 

 

The fitted simple linear regression model described the relationship between NSCORE 

and YELLIS (see Appendix 3). The equation of the estimated regression line was: 

 

𝑁𝑆𝐶𝑂𝑅𝐸 = −0.056 + (0.563 × 𝑌𝐸𝐿𝐿𝐼𝑆) 

 

An increase of 1 unit on the intake YELLIS variable increases the expected outcome 

examination score, NSCORE by 0.563 units. The variability of the students’ scores 

around the overall average line is 0.85. 

 

To further investigate whether year groups vary after having taken account of a baseline 

measure, a random effects multilevel model was used. This model allowed the intercept 
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to vary across year groups. This was an extension of the previous model which included 

the baseline measure YELLIS. (see Appendix 3 for fitted model) 

 

The likelihood ratio test comparing the single level linear regression model with the 

multilevel model (where we estimate the between year group variation in the intercepts) 

was 2105.238 − 2087.149  = 18.069 with 1 degree of freedom. It can be concluded 

that there was variability between year groups after adjusting for the students’ intake 

achievement. Further analysis can be observed in Figure A3.7 (see Appendix 3) which 

illustrates the prediction equation as well as the prediction lines for the five cohorts. 

 

The Random Intercepts Model assumed that the variation between year groups was solely 

dependent on their intercepts. However, a Random Slopes Model would allow for the 

possibility that year-group lines have different slopes. This infers that the coefficient of 

YELLIS would vary from year-group to year-group. To achieve this 4 dummy variables 

were created, and not 5, as the fifth year group was used as the reference category. To 

enable the effect of YELLIS to vary across the year groups, interaction terms needed to 

be created by multiplying YELLIS by each of the 4 year-group dummy variables. Taking 

Year 1 as the reference category, a Random Slopes Model was created which fitted 

separate linear regressions to each year group. (see Appendix 3) 

 

When comparing the multilevel model with random slopes with the single slopes model, 

it can be seen that −2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2087.149   has remained unchanged. Even 

though the model involves two extra parameters (the variance of the slope residuals 𝑢1𝑗 

and their covariance with intercept residuals 𝑢0𝑗) the more elaborate model did not prove 

to be a better fit. 

 

6.2  Impact of improvement measures on attainment 

 

To answer the research questions it was essential to examine the five year-bands which 

had been partitioned into pre- and post- the introduction of intervention measures. The 

intention was to find if there was improvement in results after planned actions were 

introduced following the inspection findings and report. Due to the nature and structure 

of the data it was suitable to use a multilevel model for the data analysis. 
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Multilevel modelling is an adaptation of the general linear model for hierarchical data 

sets, which partitions the variance in the dependent variable across the relevant levels. 

This solves the problem of attenuation of standard errors in standard linear regression 

models, which results from the fact that individuals within a subject may be more similar 

to one another than they would be to the population of students as a whole (Snijders and 

Bosker, 2012). Multilevel modelling also allows us to more accurately model the data by 

taking its structure into account and provides answers to important substantive questions 

such as the research questions already stated. 

 

The null model is calculated at two levels, with the level 1 equation being  

 

𝑌𝑖𝑗 = 𝛽0𝑗 + 𝑒𝑖𝑗 

 

𝑌𝑖𝑗 refers to the score on the dependent variable (NSCORE) for an individual observation 

at level 1 (subscript i refers to the individual student, subscript j refers to the cohort); 

 

𝛽0𝑗 refers to the intercept of the dependent variable in group j (level 2); 

𝑒𝑖𝑗 refers to the random errors of prediction for the level 1 equation (also sometimes 

referred to as 𝑟𝑖𝑗). 

 

The level 2 equation is given as 

 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

𝛽0 refers to the overall intercept, this is the grand mean of the scores on the dependent 

variable across all the groups when all the predictors are equal to 0; 

 

𝑢0𝑗 refers to the random error component for the deviation of the intercept of a group 

from the overall intercept. 

 

The dependent variables are the intercepts and the slopes for the independent variables 

at level 1 in the groups of level 2. 
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6.2.1  Examination of results across the curriculum 

 

Several models have been created using a multilevel approach to compare NSCORE 

(Post-test) to YELLIS (Pre-test). There are five models (students within year groups). 

 

1. Model 0: the null model 

2. Model 1: a model which takes account of the baseline measure (controlling for 

YELLIS scores) 

3. Model 2: a model which takes account of the baseline measure and intervention 

4. Model 3: a model which takes account of the baseline measure, intervention and also 

the student characteristic relating to gender 

5. Model 4: a model which takes account of the baseline measure, intervention and also 

the student characteristic relating to eligibility for Free School Meals 

6. Model 5: a model which takes account of the baseline measure, intervention, student 

characteristic relating to gender and student characteristic relating to eligibility for 

Free School Meals 

 

The full model tables report estimates with standard errors and model fit. An empty model 

(Null Model), with only a constant as a predictor, was run as a baseline model. This 

produces a partition of the variance in the outcomes which needs to be explained at each 

of the two levels. The models will then take account of the baseline measure and other 

school factors such as gender, eligibility for free school meals, multiple deprivation 

measure and year-group. 

 

In conducting the analyses it was important to adhere to the recommendations of Ferron 

et al. (2009), which were formulated with regard to multilevel analyses. They suggest that 

researchers should provide a clear description of the process used to arrive at the model(s) 

presented. In order to achieve this it is important to describe how the predictors were 

selected and how many models were examined. It must be noted that the choice of 

predictors is constrained by the available variables in the data set. As previously 

illustrated the dependent variables are normally distributed. Because of the nature of the 

data, no outliers were assumed. There was missing data, but imputed data was not 

required as the missing data only accounted for 9 out of 805 entries which was less than 

5%, therefore could be treated as Missing at Random. Analyses were conducted with 

MlwiN version 3.01 with estimation used and convergence on the results obtained. The 
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results of the models, including parameter estimates and model fit, are fully reported in 

the result tables. 

 

Each model provided standard errors for the parameters of interest. Awareness of the 

limitations of statistical significance tests were assumed as they provide greater insight 

into the findings. 

 

Several models have been created using a multilevel approach to compare NSCORE 

(Post-test) to YELLIS (Pre-test). There are five models (students within year groups). 

 

It is important to compare the Model 0: the null model to Model 1: a model which takes 

account of the baseline measure (controlling for YELLIS scores). 

 

Null Model: the null model 

 

𝑌𝑖𝑗 = 𝛽0𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Model 1: a model which takes account of the baseline measure (controlling for YELLIS 

scores) 

 

𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 
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Table 6.2 Controlling for the YELLIS baseline measure (NSCORE) 

 

The overall attainment depicted in Table 6.2 confirms that the bulk of the variance is 

explained at the individual student level 96.4% with the cohort level (year-group) 

explaining 3.6%. The use of the baseline measure explains 13.2% of the total variance. 

Effect size from multilevel model coefficients for YELLIS outcomes is 
0.575

√0.818
= 0.634 at 

student level. 

 

Results of the multilevel model indicated that the normalised scores (NSCORE) varied 

between year groups 0.035, 95% CI = -0.016 and 0.086, and among students,  𝜎𝑒
2 = 0.941, 

CI = 0.849 and 1.033. 

 

Results for the second model which takes into account baseline measure indicated that 

the normalised scores (NSCORE) varied between year groups 0.029, 95% CI = -0.014 

and 0.072, and among students,  𝜎𝑒
2 = 0.818, CI = 0.738 and 0.898. 

 

It is now appropriate to consider if there was an effect on standards resulting from the 

intervention process. 

 

Model 2: a model which takes account of the baseline measure and intervention 

 

𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝑒𝑖𝑗 

 Null Model Model 1 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.008 0.091 −0.054 0.083 
𝑌𝐸𝐿𝐿𝐼𝑆   0.575 0.060 

 

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.941 0.047 0.818 0.041 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.035 0.026 0.029 0.022 

 0.976 0.073 0.847 0.063 
 

Variance     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 96.4  96.6  
𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 3.6  3.4  

Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   13.1  
𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   17.1  

Total   13.2  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2220.619  2087.149  
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𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.3 Controlling for the YELLIS baseline measure and intervention 
 Null Model Model 2 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.008 0.091 −0.205 0.096 
𝑌𝐸𝐿𝐿𝐼𝑆   0.578 0.059 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   0.252 0.125 
 

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.941 0.047 0.818 0.041 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.035 0.026 0.013 0.012 

 0.976 0.073 0.831 0.053 
 

Variance     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 96.4  98.4  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 3.6  1.6  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   13.1  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   62.9  
Total   14.9  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2220.619  2084.164  

 

The overall attainment depicted in Table 6.3 confirms that the bulk of the variance is 

explained at the individual student level 98.4% with the cohort level explaining just 1.6%. 

The use of the baseline measure in conjunction with the intervention measures explains 

14.9% of the total variance. 

 

Results for the second model which takes into account baseline measure indicated that 

the normalised scores (NSCORE) varied between year groups 0.013, 95% CI = -0.011 

and 0.037, and among students,  𝜎𝑒
2 = 0.818, CI = 0.738 and 0.898. 

 

Table 6.4 Means for Control and Intervention groups 
 0 (Control) 1 (Intervention) TOTALS 
N 337 459 796 
MEANS -0.111 0.091 0.006 
SD’s 0.897 1.044 0.989 

 

Effect Size (Hedges’s g) = 0.20, CI = 0.06 and 0.35, p = 0.043 for INTERVENTION. The 

implementation of intervention measures appears to have had an effect on the overall 

standards of the pupils. Means for Control and Intervention groups can be observed in 

Table 6.4. 
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The standard error for the interaction term INTERVENTION is statistically significant as 

2 × 0.125 = 0.25 which is less than the absolute value for the coefficient of 0.252. 

 

It would appear from the second model that the intervention is significant at student level 

but not necessarily across the cohorts. 

 

Model 3: a model which takes account of the baseline measure, intervention and also the 

student characteristic relating to gender 

 

𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐹𝐸𝑀𝐴𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.5 Controlling for the YELLIS baseline measure, intervention and taking account 

of the student covariate FEMALE (gender) 
 Model 0 Model 3 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.008 0.091 −0.564 0.097 
𝑌𝐸𝐿𝐿𝐼𝑆   0.647 0.056 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   0.262 0.117 

𝐹𝐸𝑀𝐴𝐿𝐸   0.639 0.061 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.941 0.047 0.718 0.010 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.035 0.026 0.012 0.010 

 0.976 0.073 0.730  
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 96.4  98.4  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 3.6  1.6  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   23.7  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   65.7  
Total   25.2  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2087.149  1982.020  

 

The overall attainment depicted in Table 6.5 confirms that the bulk of the variance is 

explained at the individual student level 98.4% with the cohort level explaining 1.6%. 

The use of the baseline measure, taking into account the intervention and also considering 

the impact of gender explains 25.2% of the total variance. 
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Results for the third model which takes into account baseline measure, intervention 

strategies and gender indicated that the normalised scores (NSCORE) varied between 

year groups 0.012, 95% CI = -0.008 and 0.032, and among students,  𝜎𝑒
2 = 0.718, CI = 

0.698 and 0.738. 

 

Model 4: a model which takes account of the baseline measure, intervention and also the 

student characteristic relating to eligibility for Free School Meals 

 

𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.6 Controlling for the YELLIS baseline measure, intervention and taking account 

of the student covariate ELIGIBLE (eligibility for Free School Meals) 
 Model 0 Model 4 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.008 0.091 −0.162 0.094 
𝑌𝐸𝐿𝐿𝐼𝑆   0.570 0.059 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   0.255 0.121 

𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸   −0.436 0.106 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.941 0.047 0.801 0.040 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.035 0.026 0.012 0.011 

 0.976 0.073 0.813  
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 96.4  98.5  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 3.6  1.5  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   14.9  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   65.7  
Total   16.7  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2087.149  1982.020  

 

The overall attainment depicted in Table 6.6 confirms that the bulk of the variance is 

explained at the individual student level 98.5% with the cohort level explaining 1.5%. 

The use of the baseline measure, taking into account the intervention and also considering 

the impact of eligibility for Free School Meals explains 16.7% of the total variance. 

Results for the fourth model which takes into account baseline measure, intervention 

strategies and gender indicated that the normalised scores (NSCORE) varied between 
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year groups 0.012, 95% CI = -0.010 and 0.034, and among students,  𝜎𝑒
2 = 0.801, CI = 

0.723 and 0.879. 

 

It can be observed that the fourth model does not account for as much of the variation as 

the third model. 

 

Model 5: a model which takes account of the baseline measure, intervention, student 

characteristic relating to gender and student characteristic relating to eligibility for Free 

School Meals 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐹𝐸𝑀𝐴𝐿𝐸𝑖𝑗 + 𝛽4𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗  

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.7 Controlling for the YELLIS baseline measure and taking account of the student 

covariates FEMALE and ELIGIBLE 
 Model 0 Model 5 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.008 0.091 −0.522 0.094 
𝑌𝐸𝐿𝐿𝐼𝑆   0.639 0.055 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   0.265 0.112 

𝐹𝐸𝑀𝐴𝐿𝐸   0.648 0.060 

𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸   −0.473 0.099 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.941 0.047 0.699 0.035 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.035 0.026 0.011 0.010 

 0.976 0.073 0.710  
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 96.4  98.5  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 3.6  1.5  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   25.7  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   68.6  
Total   27.3  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2087.149  1959.704  

 

The overall attainment depicted in Table 6.7 confirms that the bulk of the variance is 

explained at the individual student level 98.5% with the cohort level explaining 1.5%. 

The use of the baseline measure, taking into account the intervention, gender and also 

considering the impact of eligibility for Free School Meals explains 27.3% of the total 

variance. 
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Results for the fifth model which takes into account baseline measure, intervention 

strategies and gender indicated that the normalised scores (NSCORE) varied between 

year groups 0.011, 95% CI = -0.009 and 0.031, and among students,  𝜎𝑒
2 = 0.699, CI = 

0.630 and 0.768. 

 

The value of the likelihood statistic is 1959.704 , so that compared to the null model 

2087.149 − 1959.704 = 127.445 less with 7 degrees of freedom, which is statistically 

significant. 

 

In response to the primary question relating to improvement measures that were 

undertaken while in Formal Intervention, the data showed that there was a small but 

significant effect on improvement in student attainment. It was noticeable that the 

performance of individuals had a greater impact than their cohort. This emphasises the 

fact that individual students take responsibility for their own learning and are not as 

dependent on the characteristics of the year-group.  

 

Taking account of gender in the secondary question the model clarified more of the 

variation in the improvement of student attainment. Therefore consideration of gender as 

a factor was beneficial in explaining some of the improvement which was evident in 

student attainment following the introduction of intervention measures. 

 

When considering the improvement in student outcomes post inspection, eligibility for 

FSM explained more of the variation in improved attainment compared to the models that 

simply considered the pre-test outcomes and the introduction of intervention measures. 

However, eligibility for FSM did not define as much of the variation in the improvement 

of attainment as gender. Considering gender and eligibility for FSM together explained 

slightly more of the variation than gender alone. 

 

6.2.2  Examination of English Language 

 

Several models have been created using a multilevel approach to compare NSCOREE 

(Post-test English) to YELLIS (Pre-test). There are five models (students within year 

groups). 

 

1. Model 0: the null model 



- 108 - 
 

2. Model 1: a model which takes account of the baseline measure (controlling for 

YELLIS scores) 

3. Model 2: a model which takes account of the baseline measure and intervention 

4. Model 3: a model which takes account of the baseline measure, intervention and also 

the student characteristic relating to gender 

5. Model 4: a model which takes account of the baseline measure, intervention and also 

the student characteristic relating to eligibility for Free School Meals 

6. Model 5: a model which takes account of the baseline measure, intervention, student 

characteristic relating to gender and student characteristic relating to eligibility for 

Free School Meals 

 

Model 0: the null model 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Model 1: a model which takes account of the baseline measure (controlling for YELLIS 

scores) 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.8 Controlling for the YELLIS baseline measure (NSCOREE) 

 Null Model Model 1 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) −0.006 0.018 −0.067 0.095 
𝑌𝐸𝐿𝐿𝐼𝑆   0.507 0.061 

 

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.935 0.047 0.858 0.043 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.064 0.045 0.039 0.028 

 0.999 0.073 0.897 0.071 
 

Variance     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 93.6  95.7  
𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 6.4  4.3  

Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   8.3  
𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   39.1  

Total   10.2  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2218.214  2125.936  
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The overall attainment depicted in Table 6.8 confirms that the bulk of the variance is 

explained at the individual student level 93.6% with the cohort level (year group) 

explaining 6.4%. The use of the baseline measure explains 10.2% of the total variance.  

 

Results of the multilevel model indicated that the normalised scores (NSCOREE) varied 

between year groups 0.064, 95% CI = -0.024 and 0.152, and among students,  𝜎𝑒
2 = 0.935, 

CI = 0.843 and 1.027.  

 

Results for the second model which takes into account baseline measure indicated that 

the normalised scores (NSCOREE) varied between year groups 0.039, 95% CI = -0.016 

and 0.094, and among students,  𝜎𝑒
2 = 0.858, CI = 0.774 and 0.942. 

 

It is now appropriate to consider if there was an effect on standards resulting from the 

intervention process. 

 

Model 2: a model which takes account of the baseline measure and intervention 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.9 Controlling for the YELLIS baseline measure and intervention 
 Null Model Model 2 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) −0.006 0.018 0.016 0.142 
𝑌𝐸𝐿𝐿𝐼𝑆   0.506 0.061 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   −0.139 0.183 
 

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.935 0.047 0.858 0.043 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.064 0.045 0.035 0.025 

 0.999 0.073 0.893 0.068 
 

Variance     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 93.6  96.1  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 6.4  3.9  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   8.4  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   45.3  
Total   10.6  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2218.214  2125.394  
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The overall attainment depicted in Table 6.9 confirms that the bulk of the variance is 

explained at the individual student level 96.1% with the cohort level explaining just 3.9%. 

The use of the baseline measure in conjunction with the intervention measures explains 

10.6% of the total variance. 

 

Results for the second model which takes into account baseline measure indicated that 

the normalised scores (NSCOREE) varied between year groups 0.035, 95% CI = -0.014 

and 0.084, and among students,  𝜎𝑒
2 = 0.858, CI = 0.774 and 0.943. 

 

Table 6.10 Means for Control and Intervention groups 
 0 (Control) 1 (Intervention) TOTALS 

N 337 459 796 

MEANS 0.108 -0.079 0.000 

SD’s 0.960 1.023 1.001 

 

Effect Size (Hedges’s g) = -0.19, CI = -0.33 and -0.05, p = 0.449 for INTERVENTION. 

The implementation of intervention measures appears to have had a small negative effect 

on the overall standards of the pupils. P = 0.449 > 0.05, therefore not significant at 5% 

level. 

 

Means for Control and Intervention groups can be observed in Table 6.10. 

 

The standard error for the interaction term INTERVENTION is not statistically 

significant as 2 × 0.183 = 0.366 which is larger than the absolute value for the 

coefficient of -0.139. 

 

Model 3: a model which takes account of the baseline measure, intervention and also the 

student characteristic relating to gender 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐹𝐸𝑀𝐴𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 
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Table 6.11 Controlling for the YELLIS baseline measure, intervention and taking account 

of the student covariate FEMALE (gender) 
 Model 0 Model 3 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) −0.006 0.018 −0.350 0.063 
𝑌𝐸𝐿𝐿𝐼𝑆   0.580 0.058 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   −0.129 0.163 

𝐹𝐸𝑀𝐴𝐿𝐸   0.650 0.063 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.935 0.047 0.755 0.038 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.064 0.045 0.027 0.020 

 0.999 0.073 0.782 0.058 
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 93.6  96.5  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 6.4  3.5  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   19.8  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   57.8  
Total   21.7  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2218.214  2024.757  

 

The overall attainment depicted in Table 6.11 confirms that the bulk of the variance is 

explained at the individual student level 96.5% with the cohort level explaining 3.5%. 

The use of the baseline measure, taking into account the intervention and also considering 

the impact of gender explains 21.7% of the total variance. 

 

Results for the third model which takes into account baseline measure, intervention 

strategies and gender indicated that the normalised scores (NSCOREE) varied between 

year groups 0.027, 95% CI = -0.012 and 0.066, and among students,  𝜎𝑒
2 = 0.755, CI = 0.681 

and 0.829. 

 

Model 4: a model which takes account of the baseline measure, intervention and also the 

student characteristic relating to eligibility for Free School Meals 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗  

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 
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Table 6.12 Controlling for the YELLIS baseline measure, intervention and taking account 

of the student covariate ELIGIBLE (eligibility for Free School Meals) 
 Model 0 Model 4 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) −0.006 0.018 0.037 0.141 
𝑌𝐸𝐿𝐿𝐼𝑆   0.503 0.061 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   −0.137 0.182 

𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸   −0.211 0.110 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.935 0.047 0.854 0.043 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.064 0.045 0.034 0.025 

 0.999 0.073 0.888 0.068 
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 93.6  96.2  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 6.4  3.8  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   8.7  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   46.9  
Total   11.1  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2218.214  2121.718  

 

The overall attainment depicted in Table 6.12 confirms that the bulk of the variance is 

explained at the individual student level 96.2% with the cohort level explaining 3.8%. 

The use of the baseline measure, taking into account the intervention and also considering 

the impact of eligibility for Free School Meals explains 11.1% of the total variance. 

 

Results for the fourth model which takes into account baseline measure, intervention 

strategies and gender indicated that the normalised scores (NSCOREE) varied between 

year groups 0.034, 95% CI = -0.015 and 0.083, and among students,  𝜎𝑒
2 = 0.854, CI = 0.770 

and 0.938. 

 

It can be observed that the fourth model does not account for as much of the variation as 

the third model. 

 

Model 5: a model which takes account of the baseline measure, intervention, student 

characteristic relating to gender and student characteristic relating to eligibility for Free 

School Meals 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐹𝐸𝑀𝐴𝐿𝐸𝑖𝑗 + 𝛽4𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 
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Table 6.13 Controlling for the YELLIS baseline measure and taking account of the 

student covariates FEMALE and ELIGIBLE 
 Model 0 Model 5 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) −0.006 0.018 −0.328 0.130 
𝑌𝐸𝐿𝐿𝐼𝑆   0.576 0.058 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   −0.128 0.162 

𝐹𝐸𝑀𝐴𝐿𝐸   0.656 0.063 

𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸   −0.248 0.103 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.935 0.047 0.750 0.038 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.064 0.045 0.027 0.020 

 0.999 0.073 0.777 0.058 
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 93.6  96.5  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 6.4  3.5  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   19.8  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   57.8  
Total   22.2  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2218.214  2018.971  

 

The overall attainment depicted in Table 6.13 confirms that the bulk of the variance is 

explained at the individual student level 96.5% with the cohort level explaining 3.5%. 

The use of the baseline measure, taking into account the intervention, gender and also 

considering the impact of eligibility for Free School Meals explains 22.2% of the total 

variance. 

 

Results for the fifth model which takes into account baseline measure, intervention 

strategies and gender indicated that the normalised scores (NSCOREE) varied between 

year groups 0.027, 95% CI = -0.012 and 0.066, and among students,  𝜎𝑒
2 = 0.750, CI = 0.676 

and 0.824. 

 

The value of the likelihood statistic is 2018.971, so that compared to the null model 

2218.214 − 2018.971 = 199.243 less with 7 degrees of freedom, which is statistically 

significant. 

 

In response to the primary question relating to improvement measures that were 

undertaken while in Formal Intervention, the data showed that there was not a significant 

effect on improvement in student attainment. It is noticeable that the performance of 
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individuals had a greater impact than their cohort. This emphasises the fact that individual 

students take responsibility for their own learning and are not as dependent on the 

characteristics of the year-group.  

 

Taking account of gender in the secondary question the model clarified more of the 

variation in the differences in attainment. Therefore consideration of gender as a factor 

was beneficial in explaining some of the variation which was evident in student 

attainment following the introduction of intervention measures. 

 

When considering whether there was improvement in student outcomes post inspection, 

eligibility for FSM defined more of the variation in attainment compared to the models 

that simply considered the pre-test outcomes and the introduction of intervention 

measures. However, eligibility for FSM did not explain as much of the variation in the 

differences in attainment as gender. Considering gender and eligibility for FSM together 

explained slightly more of the variation than gender alone. 

 

6.2.3  Examination of Mathematics 

 

Several models have been created using a multilevel approach to compare NSCOREM 

(Post-test) to YELLIS (Pre-test). There are five models (students within year groups). 

 

1. Model 0: the null model 

2. Model 1: a model which takes account of the baseline measure (controlling for 

YELLIS scores) 

3. Model 2: a model which takes account of the baseline measure and intervention 

4. Model 3: a model which takes account of the baseline measure, intervention and also 

the student characteristic relating to gender 

5. Model 4: a model which takes account of the baseline measure, intervention and also 

the student characteristic relating to eligibility for Free School Meals 

6. Model 5: a model which takes account of the baseline measure, intervention, student 

characteristic relating to gender and student characteristic relating to eligibility for 

Free School Meals 

 

Null Model 
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𝑌𝑖𝑗 = 𝛽0𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Model 1: a model which takes account of the baseline measure (controlling for YELLIS 

scores) 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.14 Controlling for the YELLIS baseline measure (NSCOREM) 

 

The overall attainment depicted in Table 6.14 confirms that the bulk of the variance is 

explained at the individual student level 95.6% with the cohort level (year group) 

explaining 4.4%. The use of the baseline measure explains 22.7% of the total variance.  

Results of the multilevel model indicated that the normalised scores (NSCOREM) varied 

between year groups 0.044, 95% CI = -0.019 and 0.107, and among students,  𝜎𝑒
2 = 0.957, 

CI = 0.863 and 1.020.  

 

Results for the second model which takes into account baseline measure indicated that 

the normalised scores (NSCOREM) varied between year groups 0.016, 95% CI = -0.009 

and 0.041, and among students,  𝜎𝑒
2 = 0.758, CI = 0.684 and 0.832. 

 

 Null Model Model 1 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.004 0.100 −0.095 0.065 
𝑌𝐸𝐿𝐿𝐼𝑆   0.841 0.057 

 

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.957 0.048 0.758 0.038 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.044 0.032 0.016 0.013 

 1.001 0.080 0.774 0.051 
 

Variance     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 95.6  97.9  
𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 4.4  2.1  

Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   20.8  
𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   63.6  

Total   22.7  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2231.883  2025.467  
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It is now appropriate to consider if there was an effect on standards resulting from the 

intervention process. 

 

Model 2: a model which takes account of the baseline measure and intervention 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.15 Controlling for the YELLIS baseline measure and intervention 
 Null Model Model 2 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.004 0.100 −0.249 0.049 
𝑌𝐸𝐿𝐿𝐼𝑆   0.862 0.055 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   0.254 0.064 
 

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.957 0.048 0.759 0.041 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.044 0.032 0.000 0.003 

 1.001 0.080 0.759 0.044 
 

Variance     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 95.6  100.0  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 4.4  0.0  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   20.7  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   100.0  
Total   24.2  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2231.883  2018.604  

 

The overall attainment depicted in Table 6.15 confirms that all of the variance is explained 

at the individual student level 100% with the cohort level explaining none of the variation. 

The use of the baseline measure in conjunction with the intervention measures explains 

24.2% of the total variance. 

 

Results for the second model which takes into account baseline measure indicated that 

the normalised scores (NSCOREM) varied among students,  𝜎𝑒
2 = 0.759, CI = 0.679 and 

0.839. No variation could be accounted for at cohort level. 
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Table 6.16 Means for Control and Intervention groups 
 0 (Control) 1 (Intervention) TOTALS 

N 336 459 795 

MEANS -0.101 0.075 0.000 

SD’s 0.987 1.005 1.001 

 

Effect Size (Hedges’s g) = 0.18, CI = 0.04 and 0.32, p = 0.043 for INTERVENTION. 

Means for Control and Intervention groups can be observed in Table 6.16. P = 0.043 < 

0.05, therefore it is statistically significant at 5% level. 

 

Model 3: a model which takes account of the baseline measure, intervention and also the 

student characteristic relating to gender 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐹𝐸𝑀𝐴𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.17 Controlling for the YELLIS baseline measure, intervention and taking account 

of the student covariate FEMALE (gender) 
 Model 0 Model 3 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.004 0.100 −0.352 0.060 
𝑌𝐸𝐿𝐿𝐼𝑆   0.878 0.055 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   0.257 0.063 

𝐹𝐸𝑀𝐴𝐿𝐸   0.183 0.062 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.957 0.048 0.750 0.038 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.044 0.032 0.000 0.000 

 1.001 0.080 0.750  
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 95.6  100.0  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 4.4  0.0  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   21.6  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   100.0  
Total   25.1  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2231.883  2010.008  

 

The overall attainment depicted in Table 6.17 confirms that all of the variance is explained 

at the individual student level 100% with the cohort level explaining none of the variation. 

The use of the baseline measure, taking into account the intervention and also considering 

the impact of gender explains 25.1% of the total variance. 
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Results for the second model which takes into account baseline measure indicated that 

the normalised scores (NSCOREM) varied among students,  𝜎𝑒
2 = 0.750, CI = 0.676 and 

0.842. No variation could be accounted for at cohort level. 

 

Model 4: a model which takes account of the baseline measure, intervention and also the 

student characteristic relating to eligibility for Free School Meals 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.18 Controlling for the YELLIS baseline measure, intervention and taking account 

of the student covariate ELIGIBLE (eligibility for Free School Meals) 
 Model 0 Model 4 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.004 0.100 −0.219 0.052 
𝑌𝐸𝐿𝐿𝐼𝑆   0.855 0.055 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   0.256 0.067 

𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸   −0.303 0.103 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.957 0.048 0.750 0.038 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.044 0.032 0.001 0.003 

 1.001 0.080 0.751 0.041 
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 95.6  99.9  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 4.4  0.1  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   21.6  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   97.7  
Total   25.0  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2231.883  2009.995  

 

The overall attainment depicted in Table 6.18 confirms that the bulk of the variance is 

explained at the individual student level 99.9% with the cohort level explaining 0.1%. 

The use of the baseline measure, taking into account the intervention and also considering 

the impact of eligibility for Free School Meals explains 25.0% of the total variance. 

 

Results for the fourth model which takes into account baseline measure, intervention 

strategies and gender indicated that the normalised scores (NSCOREM) varied between 
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year groups 0.001, 95% CI = -0.005 and 0.007, and among students,  𝜎𝑒
2 = 0.750, CI = 0.676 

and 0.842. 

 

It can be observed that the fourth model accounts for nearly as much of the variation as 

the third model. The variation at the cohort level is not significant. 

 

Model 5: a model which takes account of the baseline measure, intervention, student 

characteristic relating to gender and student characteristic relating to eligibility for Free 

School Meals 

 
𝑌𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝛽2𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁𝑗 + 𝛽3𝐹𝐸𝑀𝐴𝐿𝐸𝑖𝑗 + 𝛽4𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = 𝛽0 + 𝑢0𝑗 

 

Table 6.19 Controlling for the YELLIS baseline measure and taking account of the 

student covariates FEMALE and ELIGIBLE 
 Model 0 Model 5 

 𝛽 𝑆𝐸 𝛽 𝑆𝐸 
Individual variables     

Intercept (𝛽0) 0.004 0.100 −0.325 0.060 
𝑌𝐸𝐿𝐿𝐼𝑆   0.873 0.055 

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁   0.259 0.062 

𝐹𝐸𝑀𝐴𝐿𝐸   0.189 0.062 

𝐸𝐿𝐼𝐺𝐼𝐵𝐿𝐸   −0.312 0.102 
     

Variance parameters     

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝜎𝑒
2 0.957 0.048 0.742 0.037 

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝 𝜎𝑢0
2  0.044 0.032 0.000 0.000 

 1.001 0.080 0.742  
     

Variance     
𝑆𝑡𝑢𝑑𝑒𝑛𝑡 95.6  100  

𝐼𝑁𝑇𝐸𝑅𝑉𝐸𝑁𝑇𝐼𝑂𝑁 4.4  0.0  
Percentage variance 

explained 
    

𝑆𝑡𝑢𝑑𝑒𝑛𝑡   22.5  

𝑌𝑒𝑎𝑟 𝐺𝑟𝑜𝑢𝑝   100  
Total   25.9  

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 2231.883  2000.729  

 

The overall attainment depicted in Table 6.19 confirms that all of the variance is explained 

at the individual student level 100% with the cohort level explaining none of the variation. 

The use of the baseline measure, taking into account the intervention, gender and also 

considering the impact of eligibility for Free School Meals explains 25.9% of the total 

variance. 
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Results for the fifth model which takes into account baseline measure, intervention 

strategies and gender indicated that the normalised scores (NSCOREM) varied among 

students,  𝜎𝑒
2 = 0.742, CI = 0.669 and 0.815. 

 

The value of the likelihood statistic is 2000.729 , so that compared to the null model  

2231.883 − 2000.729 = 231.154 less with 7 degrees of freedom, which is statistically 

significant. 

 

In response to the primary question relating to improvement measures that were 

undertaken while in Formal Intervention, the data showed that there was a small but 

significant effect on improvement in student attainment in mathematics. The cohort had 

no effect on performance, but the use of the primary outcome measure YELLIS to predict 

GCSE grades was a better indicator. The use of baseline data in mathematics enables 

teachers to select the appropriate tier of entry for GCSE examinations. 

 

Taking account of gender in the secondary question the model explains slightly more of 

the variation in the improvement of student attainment. Therefore consideration of gender 

as a factor was beneficial in explaining some of the improvement which was evident in 

student attainment following the introduction of intervention measures. 

 

When considering the improvement in student outcomes post inspection, eligibility for 

FSM explains more of the variation in improved attainment compared to the models that 

simply consider the pre-test outcomes and the introduction of intervention measures. 

However, eligibility for FSM explains just as much of the variation in the improvement 

of attainment as gender. Considering gender and eligibility for FSM together explains 

marginally more of the variation than gender alone. 

 

6.3  Multivariate Response Models 

 

To consider the development of English and Mathematics over the five year-groups a 

multivariate response model was used. The multivariate responses were incorporated into 

the multilevel model at a level below the student data. This means that the outcomes for 

English and Mathematics were nested within individuals which in turn were nested within 

higher levels ie. Year-groups. 
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The data set used for the analysis contained eight variables. These variables were coded 

as shown below in Table 6.20. The explanatory variables were the YEAR, gender, 

eligibility for Free School Meals and the Multiple Deprivation Measure based on the 

postcode of each element of the data set. The dependent variables used for each student 

were the final normalised residuals at GCSE, namely NSCOREE and NSCOREM.  

 

Table 6.20 Variable names, descriptions and codes 

Variable name Description and codes 

YEAR The data includes the following cohorts: 2010, 2011, 2012, 2013 

and 2014. 2010 equates to YEAR 1, each successive year has 1 

added to the variable 

STUDID Anonymised student identifier – numeric 

FEMALE Sex of student (1=female, 0=male) 

MDM Multiple Deprivation Measure, decile ranked from 0 to 9 (based on 

5022 output areas), with a higher rank indicating a less deprived 

area. 

ELIGIBLE Eligibility for Free School Meals, any time (1=true, 0=false) 

YELLIS YELLIS standardised score. Mean 100 and standard deviation of 

15. Note that the YELIS standardised scores are based on a larger 

sample, so the mean in this sample is not exactly equal to 0 and the 

standard deviation is not exactly 1. 9 missing values. 

NSCOREE Student’s GCSE English exam score, normalised to have 

approximately a Standard Normal distribution. Total GCSE 

English score obtained using 8-1 scale for GCSE grades. 

Normalised scores range from -2.538 to 2.82 with a higher score 

indicating a higher attainment. 9 missing values. 

NSCOREM Student’s GCSE Mathematics exam score, normalised to have 

approximately a Standard Normal distribution. Total GCSE 

Mathematics score obtained using 8-1 scale for GCSE grades. 

Normalised scores range from -2.162 to 2.791 with a higher score 

indicating a higher attainment. 10 missing values. 

 

The multivariate model to be analysed involved individual students at level 2 and the 

‘within-student’ measurements at level 1. Each level 1 measurement had a response, 

which was either their GCSE normalised English Score or their GCSE normalised 

Mathematics score. The basic explanatory variables included a set of dummy variables 

that were used to indicate which response variable was present. Further explanatory 
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variables were defined by multiplying these dummy variables by individual-level 

explanatory variables which included FEMALE (gender). 

 

Four models were considered and their outcomes can be read in Appendix 4. These 

included: 

• A model for the two-level case, which ignored year group at present; 

• The second model incorporated a third level (year) which involved two responses 

nested within each student. It also included explanatory variables. Two intercepts 

were added, one for the GCSE English score and the other for the GCSE Mathematics 

score; 

• A third model elaborated on the second model by including gender effects in the fixed 

part of the model; 

• To develop the model it was worth letting the coefficients of gender (FEMALE) vary 

randomly at the year group level. 

 

From the multivariate response analysis it would appear that girls do better in English 

compared to the boys, but in Mathematics there is little difference between boys’ and 

girls’ attainment. There was little variation in the normalised scores for English 

(NSCOREE) and Mathematics (NSCOREM) when year-group was considered. 

 

It could be observed from the models that there was a 0.531 correlation between the 

GCSE English scores and the GCSE Mathematics scores at year-group level. Also, there 

was a -0.298 correlation between the year group level, gender difference NSCOREM 

residual and the year group level NSCOREM residual for the intercept (the mean for 

boys). This indicated that in year-groups which have low means for boys for NSCOREM 

there was be a positive gender difference. It suggested that girls tend to score better than 

boys in these year groups. The trellis plots illustrating these observations are seen in 

Appendix 4. The final plot shows the negative correlation between boys’ mathematical 

residuals and gender difference residuals. Similarly, year-groups that have low means for 

boys for NSCOREE had a positive gender difference as the correlation was -0.722. It 

indicates that girls tend to score better than boys. It confirms that overall there was a 

fundamental difference in outcomes for boys and girls in the two core subjects of English 

and Mathematics. 
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6.4  Summary of findings 

 

In response to the primary question relating to improvement measures that were 

undertaken while in Formal Intervention, the data showed there was a small but 

significant effect on improvement in student attainment across the curriculum and in 

Mathematics, but there was not a significant improvement in English Language.  

 

The secondary question relating to the intervention which considered gender as a factor 

showed that it was beneficial in explaining some of the improvement following the 

introduction of intervention measures. Therefore gender was worth considering when 

analysing improvement in attainment across the curriculum and in Mathematics. Gender 

explained some of the differences in attainment in English Language. 

 

The secondary question relating to the intervention which considered FSM as a factor 

showed that it was beneficial in explaining some of the improvement following the 

introduction of intervention measures. However, eligibility for FSM did not explain as 

much of the variation in the improvement of attainment as gender. 

 

This chapter examined school performance data outcomes pre- and post- an inspection. 

The findings showed that the use of data could support evidence based decision making 

and school improvement. 
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CHAPTER 7 

 

Discussion 

 

7.0  Discussion 

 

The purpose of this study was to investigate if student performance data would provide a 

model of progress for school improvement. Data was also used to evaluate the impact of 

a critical incident when school standards were reviewed. 

 

The challenge to find a model of progress in relation to school improvement required an 

examination of the paradigm of school effectiveness (SE) which conforms to the notion 

of organisational productivity and the concept of ‘value added’ by a school in terms of 

student attainment. School effectiveness research (SER) has produced a number of school 

factors that relate to learning outcomes. SER emphasises that the accountability of 

schools is to provide all children with possibilities for high achievement, thereby 

enhancing the need for school improvement (Creemers and Reezigt, 1997).  

 

The intention of the study was to answer two primary research questions: 

• Was the school effective in creating a model of progress which added value to 

student attainment over each of the five years of the study? 

• Did school inspection and subsequent school improvement measures result in 

improved attainment in a post-primary school that was in special measures? 

 

SER has been strongly committed to the use of quantitative methods of data collection 

which relate data to the research questions. The data used for this study was school 

performance data therefore a quantitative method of research was appropriate.  

 

Heck and Hallinger (2009) promote the need for longitudinal data and suggest that it will 

provide a more holistic view of the changes that have occurred over a defined period of 

time. They emphasise that there must be an analysis of the data to improve the knowledge 

base which inform strategies for development for school improvement. It was an 

appropriate method for this study as it provided a better description of the educational 

conditions and performance within the school over a particular time. 
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The investigation used two approaches to answer the research questions. The first 

approach was a cohort study. The area of interest was the outcomes at GCSE level of five 

consecutive year-band groups. The focus therefore was to investigate if the school was 

making progress to improve student outcomes when compared to expected standards. It 

was a fair system of comparison as standardised residuals indicated that students had 

achieved more than their predicted grades using the baseline measure. The value added 

was the difference in the GCSE grade obtained by the student and the predicted grade 

from the YELLIS test. It supported the dimension of added value as reported in the study 

The School Effect (Smith and Tomlinson, 1989) which recognised that a secondary school 

is effective if it promotes the progress of its students beyond what is expected from them 

given their initial achievement. As YELLIS is a national test it indicates that the 

attainment can be compared both internally and externally. According to Sammons and 

colleagues (1997) the value-added is indicative of the progress made by students across 

subjects over a particular time. 

 

The timing of the study was significant as the five years can be partitioned into 2 years 

pre- and 3 years post- school inspection. The inspection occurred towards the end of the 

second year, so it could not have influenced the first and second years results. 

 

Results showed there was improvement over the five years of the study. The data analysis 

indicated there was year-on-year improvement in the aggregated standardised residuals 

for the first four years of the study. There was still added value in the fifth year but it was 

not an improvement on the previous year. This is because the mean standardised residuals 

for the cohorts showed an improvement year-on-year for the first four years, but the mean 

standardised residual for the fifth year was lower than that of the fourth. However, the 

mean standardised residual for the fifth year was still higher than the initial years of the 

study. The slight fall in performance in the fifth year may have been due to the school 

having already exited the FIP. The intense scrutiny by the ETI was reduced, although they 

still continued to monitor the school outcomes in relation to key performance indicators. 

Performance throughout the study was above that predicted by the baseline measure as 

the aggregated standardised residual was positive. As there was improvement in the added 

value to student attainment it would confirm that the school was successful in creating a 

model of progress using performance data. 
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There were gender related differences in performance over each of the five years of the 

study as the girls outperformed the boys each year. The difference in the value added by 

the girls was increasing compared to the boys over the five-year period. It was notable 

that the gender gap in achievement was gradually widening in successive cohorts. 

National reports recognise the inequalities in educational success. Possible causes for the 

increase may be that girls anticipate opportunities in employment and career pathways 

that were previously male domains. Comments from teachers suggest that girls participate 

and appreciate the STEM programme (science, technology, English and mathematics) 

and see the opportunities in these subjects as relevant to future careers. 

 

Elwood (1995) maintains that the gender gap is due to the fact that girls work more 

consistently throughout their studies than boys. Krkovic and colleagues (2014) support 

this view and state that girls tend to have more positive attitudes toward school and put 

more effort into their schoolwork. Their study found that teachers are not resistant to 

gender stereotyping as teachers of both genders evaluated girls as better than boys. This 

is a serious concern and needs more investigation to find answers to this practice. It is 

vital that teachers pay attention to gender equity and are aware of the varying perceptions 

of boys and girls across different subject areas. When evaluating pupils’ work they must 

be aware of gender bias and assess it solely on its merits. 

 

Connolly’s investigation (2006) into The effects of social class and ethnicity on gender 

differences in GCSE attainment found that different boys and different girls have different 

experiences of education dependent on their social background factors. He maintains that 

there is no quick fix or universal solution to the problem of boys’ underachievement. He 

believes that the strategies and interventions required for improvement should be based 

on the particular needs and experiences of specific groups of boys and girls in particular 

contexts. The significance of school level data to monitor different groups of boys and 

girls on a continual basis to support their ongoing learning needs are now recognised and 

supported in the school system. 

 

In the cohort study the inclusion of Free School Meals Eligibility was less significant 

compared to that for gender. Approximately 10% of the available population were eligible 

for free school meals. The attainment for those not eligible for FSM increased over the 

five-year period while those eligible decreased over the same period. It is worth noting 

that if a small number of those eligible had underachieved it would have had a greater 



- 127 - 
 

significance to the final statistical outcomes. As previously discussed the FSM 

entitlement is a convenient measure of school characteristics but may not be an ideal 

measure of family socio-economic status (SES). Parents may choose not to apply for FSM 

even if there is an entitlement. Although the ETI report the key performance indicators 

for FSME pupils, the school did not identify them for extra support. This is due to the fact 

that improvement strategies were established to support all pupils in attaining their full 

potential irrespective of their entitlement to FSM or otherwise. The number of pupils 

entitled to FSM can vary throughout the school year and it is difficult for teachers to keep 

abreast of the changes.  

 

Another measure of socio-economic status that was considered was the NIMDM. The 

postcode for each student was used to identify their category in relation to the NIMDM, 

however it did not provide a statistically significant pattern to the outcomes. 

 

The cohort study is a model of progress as identified by Sammons, Thomas and 

Mortimore (1997) in their study Forging Links. It was a longitudinal examination of the 

school performance data, taking account of prior attainment and noting factors such as 

gender and FSME.  

 

Continuing the process used for the cohort investigation year-on-year would be profitable 

as it would provide information regarding the progress of the school which could be used 

effectively when updating the School Development Plan, Action Plans and setting targets 

for improvement. It would enable the school to self-evaluate their internal and external 

variation in relation to key performance indicators. The initial collation of the longitudinal 

data and establishing a statistical model takes time, but the process of adding to it year-

on-year is less time consuming. Therefore it is imperative that following the 

establishment of the model staff appreciate its benefits and contribute further to its 

ongoing development. This collegial approach is beneficial in promoting an 

organisational culture which has high expectations for all stakeholders. 

 

The second approach was an intervention study which examined the same five-year 

period with year-bands partitioned into pre- and post- the Formal Intervention Process. It 

compared the outcomes before and after the planned actions specified in the Theory of 

Change (ToC) that were introduced following the inspection findings and report. The 



- 128 - 
 

analysis of the data answered the second research question relevant to school inspection 

and subsequent school improvement measures. 

 

The first year of the study represented student underachievement against expected 

standards judged by the ETI. This was not surprising as the school had been identified by 

them as not meeting the required standardised criteria at Key Stage 4. It commanded a 

period of self-reflection by the school leadership to understand the deficiencies in the 

performance data compared to external standards. The internal variability in departments 

and student performance required closer scrutiny when compared to the standards. 

 

The Principal and SLT agreed that a logic model was appropriate to clearly identify the 

intended outcomes, the activities that were needed to be implemented to achieve the 

outcomes as well as the contextual factors that influence them. A ToC approach is not an 

evaluation method but is supported by methodologies that have been developed and 

refined over time. If the improvement occurs as expected, then the result of the activities 

undertaken can be attributed to the actions that were employed.  

 

School effectiveness conforms to the concept of input-process-output methods relative to 

performance outcomes. The ToC that was constructed by the Principal and SLT for 

improvement was appropriate. The Formal Intervention was a new procedure and in such 

a situation the school needed to develop and employ specific strategies and processes to 

achieve the intended goal. 

 

Fullan (1993) believes that in times of change those who are looking to facilitate the 

change must be trained and upskilled. He suggests that schools find themselves in 

different situations at different times because education is complex and multifaceted. He 

maintains there is an argument to be made for the provision of materials whereby schools 

at different stages of development receive guidance as to their appropriate improvement 

methodologies. 

 

Prior to the inspection the Principal and Vice-Principals had not kept abreast of 

educational changes therefore the school was not best placed to understand why the ETI 

identified poor standards in comparison to schools of similar type. There was a lack of 

appreciation of the necessary accountability mechanisms, structures and processes for 

school improvement including the use of school data for evidence based decision making. 
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The implementation of the ToC produced numerous changes over the five years of the 

study. 

 

The Principal and SLT were responsible for ensuring that documentation required by 

DENI in the form of Action Plans were produced in a timely manner. They were required 

to address the areas for development identified by the ETI. After approval from EA they 

had to share their expectations with key stakeholders and agree targets for improvement. 

The process developed a positive culture throughout school as all responses and 

contributions were respected. Teddlie and Stringfield (1993) suggest that actions 

determined at school level are integral to the progress of a school and engagement with 

the ethos and culture of the school are enhanced. 

 

Leaders and managers had opportunities to visit other schools to observe best practice 

relevant to areas for development. The visits were aligned to their roles and 

responsibilities that were identified in action plans. Coe (2009) points out that there is a 

need to know exactly what works and what elements are necessary for successful school 

improvement. 

 

Middle managers received training in relation to their roles and responsibilities as they 

were recognised as pivotal in the improvement procedures. This increased their 

confidence and enabled them to disseminate the proposed changes from the leadership to 

the teachers within their departments. It enabled more effective communication, within 

and across the school. The SLT undertook duties of mentoring and coaching to ensure 

that middle managers were familiar with the accountability framework, and there was an 

agreed format for departmental documentation which improved consistency and 

comparability for teachers. Clear strategies regarding monitoring and evaluation 

processes were produced in combination with a timetable to ensure accountability 

mechanisms were followed. It reduced the internal variability between departments and 

enabled the sharing of best practice. The changes that were employed had a positive effect 

on teaching and learning. 

 

School data was identified in the Action Plan that was forwarded to DENI. It specified 

the planned activities that were needed for improvement. A data model for the school was 

created to demonstrate its effective use. Although school data was available on the C2k 

Management Information System (MIS) it was not being shared effectively between 
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leaders, middle managers and teachers, or across departments. There was too much 

internal variability in data use which contributed to the deficiency of rigorous target 

setting. Continuing professional development provided class teachers with a greater 

appreciation of the use of school data to support learning and teaching with the aim of 

raising standards. Teachers were upskilled in the storage, retrieval and analysis of the data 

that was recorded on the MIS. The Data Manager formed data teams so that their 

contributions would support the academic and pastoral needs of the school. The teams 

discussed the data that was available and how it could be used effectively by teachers. 

Greater cognisance was given to continuous assessment and how the data informed 

learning and teaching. Reynolds (2008) reminds us that schools now possess the capacity 

for ‘data richness’ which is essential for reliable organisational functioning. 

 

The Data Manager introduced a range of digital assessment tools which included the 

YELLIS online assessment test to support the tracking of pupils’ progress. School 

Development Days were used to familiarise teachers with the programmes. An 

assessment model was introduced which tracked the progress of pupils each half-term. It 

was used to monitor individual pupil’s target grades using baseline measures and teacher 

judgement. The assessment outcomes for each pupil in each subject were stored in SIMs. 

Access to the data permitted more transparency in the use of the assessment outcomes for 

teachers at all levels and for various purposes. There was more rigor in the process as 

internal variability within and across departments could be monitored, thus adding a level 

of accountability for the grades that were entered. The grades were based on continuous 

assessment and progress could be judged against target grades. Individual pupils set 

targets in consultation with subject teachers using YELLIS as the baseline measure. 

Heads of Departments were able to access all the assessment outcomes for their subject 

area. It ensured that they could quality control the outcomes prior to them being 

distributed to parents. The data supported the pastoral system as teachers could identify 

those pupils who required support due to underachievement across the range of subjects. 

 

The development of the tracking system enabled teachers to support the learning in a 

more meaningful and direct manner using continuous assessment. Pupils’ progress could 

be examined for improvement. It gave pupils a greater understanding and ownership of 

their personal data. They were taught the importance of analysing their own data and 

setting targets for improvement. They were also able to judge if they had maintained or 

added value to individual subjects or needed to improve. Their increased awareness of 
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the data showed them how it could be used to make critical choices regarding their studies 

and their future career pathways. Kelly and Downey’s research (2011) indicates that there 

is a data-use hierarchy in schools. This is understandable as data are a key means in the 

internal monitoring of progress as well as benchmarking performance against other 

schools of similar type. 

 

The tracking assessments were greatly appreciated by parents who gained a greater 

understanding of their child’s progress in each subject throughout the academic year. The 

process enhanced the connection between pupil, teacher and parent. Keeping parents 

informed of their child’s progress is essential. A new online system was used to distribute 

assessment reports to parents reflecting the timescale of the tracking process. The reports 

provided both the recent assessment outcomes as well as previous outcomes, allowing 

parents to judge progress and identify any areas for development which required support. 

A parent survey was conducted to evaluate the ongoing change and developments in 

continuous assessment and annual report. The responses showed that parents appreciated 

the new reports and realised that they could support their child in raising standards. 

Establishing partnerships between stakeholders enhances the school improvement agenda 

at all levels. 

 

The application of the ToC reinforced school effectiveness strategies. It identified factors 

that are embedded in the characteristics of effective schools and produced evidence of the 

educational progress made by the pupils. It developed leadership capacity and provided 

opportunities for the dissemination of improvement practices related to teaching and 

learning. The final inspection report stated that available and relevant data was used 

systematically to set targets and track the academic progress of the pupils. The 

improvement measures required by DENI were achieved and the school exited the Formal 

Intervention Process in the two year designated period. 

 

When improvement is confirmed the process of self-evaluation must continue. Fullan 

(2000) notes that improvement in secondary schools takes about 5/6 years but suggests 

that with greater experience the rate can be shortened slightly. He reasons that the 

‘successes’ after 3 or 5 years, are real but fragile as they are not institutionalised and are 

easily undone. He recommends that additional effort and development is needed for 

reforms to be sustained, leading to continuous improvement beyond the initial 

investment. 
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An extension to the research questions for the intervention study was to consider English 

Language and Mathematics. They are core compulsory subjects and were compared 

separately to find if there was improvement in each subject. In response to the secondary 

question relating to improvement measures that were undertaken while in Formal 

Intervention, the data showed there was a small but significant effect on improvement in 

attainment in mathematics, but there was not a significant improvement in English. The 

intervention strategies put in place following the period of inspection did not result in 

significant improvement in outcomes in English. Further analysis of departmental data as 

well as class groupings may give some indication for improvement practices. 

 

The investigation supports research findings relating to girls performing better than boys 

in English. There is national interest each year when GCSE and GCE A-level results are 

released because they are the standards of the education system in England, Wales and 

Northern Ireland. Concerns are raised relating to the comparability of subjects and the 

gender divides that are evident in some of them. Mathematics and English are included 

in debates as they are core subjects and their place in the curriculum is crucial.  

 

Numerous studies have focused on the underperformance of boys in comparison to girls. 

Different accounts show that it is worthwhile and necessary to investigate the problem. 

Hadjar and colleagues (2014) declare that gender variations and their causes are 

multifaceted so we must refrain from simplistic generalisations regarding gender 

differences in academic attainment. 

 

To investigate the gender difference in outcomes school data should be used to identify 

particular subjects that may be demonstrating gender bias. Addressing the gender gap 

must be a priority for schools. Raising awareness and showing evidence of the problem 

will help to find solutions.  

 

There is an agreed awareness that school improvement is a continuous process but when 

inspection evidence confirms that standardised criteria are not met there is an immediate 

need for a model of change to be initiated. The absence of previous experiences of schools 

in similar intervention measures and the deficiency of guidelines provided Drumnahill 

High School the opportunity to initiate a Theory of Change for school improvement.  
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This study gives an account of the Theory of Change and the use of school data that were 

used to demonstrate improvement practices. The collection, interpretation and analyses 

of the data informed decisions at all levels ranging from professional development to 

student learning. They are concepts derived from school effectiveness and school 

improvement research and provide a model of progress for school improvement.  
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CHAPTER 8 

 

Conclusion, Recommendations and Limitations 

 

8.0  Conclusion 

 

The challenge for school reform in Northern Ireland is for schools to be self-improving. 

This indicates that each school is best placed to identify particular areas for improvement. 

It gives them more flexibility to make decisions and manage their own affairs but implies 

that they are accountable for their outcomes. The ETI (NI) endorse or challenge the 

schools’ self-evaluation in order to motivate and encourage school improvement. The 

process to show improvement is supported by objective data and other evidence 

indicating trends, including comparative and benchmarked information as well as 

inspection reports which are relevant to the school. 

 

This study illustrates how a Theory of Change and school data were explicitly linked to 

the areas of development required by the ETI following a school inspection. The 

researcher used the longitudinal data of Drumnahill High School and examined 

performance outcomes over five years. The ToC showed the logical steps required for 

successful outcomes and through its use key priorities were identified. It initiated a review 

of school systems and structures, which resulted in more strategic planning in order to 

use available resources in an appropriate way. Encouraging a positive ethos resulted in 

improved collegiality and communication throughout the school. Significant investment 

in the development of leadership capacity at all levels endorsed improvement strategies 

which ensured there was a focus on teaching and learning informed by continuous 

assessment practices.  

 

Continuing professional development to upskill staff in the use of data was integral to 

improvement. Initially, some teachers were reluctant to participate in training as they did 

not fully understand or value the approach being implemented. Group and individual 

instruction made them more aware of the implications of data for teaching and learning. 

The evidence base from the data collected enabled better assessment practices and lesson 

planning. Teachers were more confident using the data to meet the needs of individual 

pupils and identify those who required further support. Their enhanced awareness of the 

accessibility and relevance of the data on the school MIS had a positive effect. The data 
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model created a more structured approach as it identified assessment and reporting 

opportunities for each year group throughout the academic year. Consideration was given 

to examination periods and parental consultations so that assessment practices were 

integral and meaningful to all stakeholders. The continuous assessment provided 

feedback to pupils and increased their knowledge of using their own data to inform their 

progress. 

 

Data from hierarchical linear multilevel modelling analysis was used to understand the 

impact of intervention strategies identified in the ToC. Significant school effects were 

observed with regards to student attainment post intervention compared to pre 

intervention. Students were nested within year bands and were assigned to pre- and post- 

intervention groups. It was found that the vast majority of differences in attainment could 

be explained at student level. The application of intervention strategies as well as factors 

relating to gender and FSM also contributed to differences, but to a lesser extent. English 

and mathematics as core subjects were considered separately to understand if standards 

had improved through the application of the intervention strategies. These subjects are 

worth deliberation as they are compulsory and are reported nationally in the performance 

indicators used to benchmark schools. The data showed that English did not significantly 

improve while mathematics recorded a slight raising of standards. A possible concern in 

relation to the English department is the subjectivity of the assessment and the difficulty 

in applying a consistent standard across teachers and cohorts. It may also highlight bias 

in marking work when monitoring progress. 

 

The intervention measures that were introduced following the inspection were successful 

in raising attainment and creating a school improvement culture. The study showed that 

the advancement of statistical methods enabled a value-added judgement to be made 

relative to school improvement. The use of multilevel models indicated the statistical 

significance or otherwise of the complex factors that influence school and student 

performance. It also demonstrated that a model of change that was guided by school 

effectiveness research had a positive impact. These are reassuring outcomes when 

considering the impact of change models on school progress. What is clear from these 

analyses and also from prior research is that schools can make a difference and be held 

accountable for their performance with a recognition that every school is capable of 

improvement. 
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A mixed methods approach may have enabled the researcher to obtain responses from 

teachers and students to give a greater understanding why the specific areas for self-

reform were identified. Robson (2011) supports the use of a multi-strategy design as it 

has a greater variety of potential benefits when approaches associated with the two 

different paradigms of quantitative and qualitative research are brought together.  

 

The study reflected on the factors and theories relating to the paradigms of SE and SI 

research. It used information provided by data and a Theory of Change that demonstrated 

necessary developments to direct changes to working practices for school improvement. 

It is a model that can be used to further investigate school reform depending on the needs 

of the school.  

 

8.1  Recommendations 

 

There are no official league tables in Northern Ireland however, schools are compared 

unofficially in the press based solely on the GCSE and GCE outcomes. The difference in 

their intakes or any related contextual factors are not reported. As a result, schools depend 

on feedback from inspectors during and after visits as well as using DENI statistics and 

external examination results to make comparisons with other schools. It is difficult for 

schools to concisely summarise and link these different sources in order to fully 

understand how they are progressing in relation to other regional schools. 

 

For a fair analysis of progress, it is not appropriate to simply look at student outcomes, 

but rather to take account of intake differences and the contextual factors that have an 

influence on standards of attainment. This means that a suitable baseline assessment 

should be available to secondary schools which would enable a value-added measure of 

progress. There is an awareness that some systems have attempted to produce such 

models although an agreed model would be valued. It is a necessity to have individual 

data on each student at intake and outcome to evaluate progress. The effective use of data 

should be embedded within every school with the aim of raising standards. 

 

Initially when the school was placed in the FIP there were external pressures and set 

timescales to show improvement of student attainment outcomes. There was the need to 

produce development and action plans but there was not a definitive strategic approach 

to meet these requirements. A recommendation is that a school placed in intervention 
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should adopt a ToC approach as this provides a logic model to work through and identify 

the areas for development specific to the school. Improving outcomes is not an easy 

pathway. It involves creating a more collaborative culture, enhancing teaching strategies, 

and using continuous assessment practices. The data is able to confirm if there is progress 

being made. The sharing of the data analyses which is based on target setting and 

assessment outcomes at staff and departmental meetings provides a focus for continuing 

practice and for teachers own self-evaluations. Schools need to reflect on their own 

improvement pathway and the journey through it. This was the lesson for my own school 

that was most difficult to achieve. 

 

With the availability of more sophisticated statistical software packages there is the 

opportunity to understand large data sets. Analyses can be carried out on school data 

across post-primary schools over a period of time to identify differences and changes in 

outcomes. The combination of school data sets would be more informative than 

considering individual schools separately. This would enable a multilevel approach where 

students are nested in year-groups within schools in the same region. It may identify key 

factors that have contributed to improvement. It would support school improvement 

strategies and enable schools to make informed judgements when producing development 

and action plans. What is needed is not a cursory consideration of school data but an in-

depth analysis is required. This comparative data would be beneficial for schools when 

judging their standards. 

 

8.2  Limitations 

 

A limitation to the study was the absence of a baseline assessment at intake to each pupil’s 

secondary education. A baseline measure would have been helpful when considering a 

value-added measure of progress. The baseline assessment that was used was the YELLIS 

test taken in the first term of Year 11 which is the beginning of the pupils’ GCSE studies. 

It was an appropriate test but did not take cognisance of the previous three years of the 

pupils’ secondary education. 

 

A second significant limitation relating to the lack of a baseline was the absence of a 

system wide approach to measuring the progress of students in their post-primary 

education. The GCSE and GCE examination results (or equivalences) are summative 

measures and are the only accessible measures which can be used to compare school 
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standards. This reflects on the progress a school makes when compared to other schools 

of a similar type. It is not a good comparison as it does not take account of the added 

value a school has made. 

 

A further difficulty occurs at the transition stage from primary to post primary education. 

In the primary sector the assessment measure is a numerical level of progression given at 

the end of seven years of primary education. It is teacher assessment in the areas of 

literacy, numeracy and ICT. These levels of progression are passed on to the post-primary 

school selected by each pupil. The inconsistency of the levelling between primary schools 

raises concern. As there are no clear standardisation in the levels, they are not reliable 

outcomes and are not useful to teachers in secondary schools. They do not represent a 

good baseline judgement. For transition to secondary education a more rigorous and 

robust baseline is required. 

 

There are limitations relating to the Formal Intervention Process (FIP). In this new policy 

initiative schools are required to formulate school development plans for improvement 

that focus on student learning outcomes. Formulating an evidence-based plan that meets 

the needs of a school in this situation is challenging. The Education Authority (EA) 

informs the school that there is support available when required. During the period of the 

intervention a School Improvement Officer was assigned to the school to guide the 

preparation of development plans and organise suitable external training. The school was 

responsible for its own internal training using the available School Development Days. 

Since the centralisation of the EA in Northern Ireland there is no curriculum support 

system. The Curriculum Advisory Service which supported and advised local schools is 

no longer available. A renewed curriculum support system would be appreciated by 

schools especially those who are not achieving the required standards. 

 

One factor that required consideration was the management of time. The FIP expected 

that the school would achieve the desired level of improvement within two years. The 

need to give all members of staff involved in improvement activities some additional 

time for consultations with colleagues or external agents was critical. This was apparent 

when there were opportunities for staff to be involved in professional training sessions, 

but no cover for teachers was provided. It caused difficulties for the school organisation 

and depended on the goodwill of teachers giving up their spare time. 
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APPENDIX 2 

 

Figure A2.1 Histogram illustrating the distribution of the dependent variable SCORE 

 

 
 

The histogram in Figure A2.1 showed that the data can be assumed to be normally 

distributed. 

 

The following descriptive statistics (Table A2.1) showed the mean and standard deviation 

for the dependent variable SCORE. 

 

Table A2.1 Distribution of dependent variable SCORE 

 

 N Missing Mean s.d. 

SCORE 805 17 1.3072 5.3084 

 

It showed that 95% of the students obtained aggregated residuals scores between -9.3 and 

11.9. 

 

The following frequency table (Table A2.2) illustrated the distribution of the COHORT 

variable. 

 

Table A2.2 Distribution of independent variable COHORT 

 -1 0 1 2 3 TOTALS 

N 175 165 157 158 150 805 

% 21.7 20.5 19.5 19.6 18.6 100.0 
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The table shows the number of students in each year-band group from -1 (year 2010) to 

3 (year 2014). The number of students (N) is the percentage in each category. The largest 

proportion of students are from the 2010 cohort, with slightly smaller proportions from 

2011-2014. 

 

The Pearson correlation coefficient for the linear relationship between SCORE and 

COHORT was used to see how much agreement there was between the two variables 

(Tables A2.3). It was based on 788 observations from the data set with 17 missing values. 

 

Table A2.3a Means for COHORT and SCORE variables 

Means COHORT SCORE 

 0.92259 1.3072 

 

Table A2.3b Standard Deviations for COHORT and SCORE variables 

S.D.’s COHORT SCORE 

 1.4206 5.3084 

 

Table A2.3c Pearson Correlation Coefficient for COHORT against SCORE 

Correlations  COHORT SCORE 

 COHORT 1.0000  

 SCORE 0.1270 1.0000 

 

The correlation coefficient for the linear relationship between SCORE and COHORT was 

0.1270. It would suggest that there was a positive correlation between COHORT and 

SCORE but the relationship between them was not very significant indicating that over 

the five cohorts there was some deviation from the predicted linear trend. 

 

The exact form of the simple linear regression equation shows how far each student’s 

actual score differs from their predicted score: 

 

𝑦𝑖 = 𝛽0 + 𝛽1𝑥1𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2) indicated that the residuals were assumed to be normally distributed with 

mean 0 and variance 𝜎𝑒
2. 

 

In order to check the model assumptions it is useful to observe the distribution of the 

residuals. Two plots which help are: standardised residuals vs. normal scores (a normal 

plot), and standardised residuals vs. fixed part prediction (SCÔREi). 
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Figure A2.2  Student level residuals for            Figure A2.3 Scatterplot of predicted values 

                     NSCORE 

 

 

The residuals could be said to be normally distributed, if the line in Figure A2.2 was a 

straight line. There is some departure from the linearity towards the bottom end more than 

at the top end. The second plot (Figure A2.3) shows that the vertical spreads are similar 

for the first four cohorts again with some departure at the ends. 

 

Figure A2.4 Histogram showing distribution of residuals 

 

The histogram (Figure A2.4) shows an approximately normal distribution. 
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Fitting a non-linear relationship to attainment and cohort 

 

Having considered COHORT as a continuous variable which in turn implies a linear 

relationship between attainment and cohort, it is worthwhile fitting a new model and 

comparing it to our linear model. To do this COHORT will be treated as a categorical 

variable. Taking 2011 as the reference category. 

 

The model fitted is as follows: 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = 0.630(0.415) + (−0.345)(0.575)𝐶𝑂𝐻𝑂𝑅𝑇10𝑖

+ (1.263)(0.595)𝐶𝑂𝐻𝑂𝑅𝑇12𝑖 + (1.343)(0.590)𝐶𝑂𝐻𝑂𝑅𝑇13𝑖

+ (1.316)(0.602)𝐶𝑂𝐻𝑂𝑅𝑇14𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 27.591(1.390) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 4850.418   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

In Table A2.4 the estimated attainment 𝑆𝐶�̂�𝑅𝐸𝑖  is calculated.  These coefficients are the 

same as the observed mean scores from the linear model therefore it is appropriate to treat 

COHORT as a continuous variable as in the linear model. 

 

Table A2.4 

𝐶𝑂𝐻𝑂𝑅𝑇 𝑆𝐶�̂�𝑅𝐸𝑖 𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑀𝑒𝑎𝑛 𝑆𝑐𝑜𝑟𝑒 

2010 0.630 − 0.345 = 0.285 0.285 

2011 0.630 0.630 

2012 0.630 + 1.263 = 1.893 1.893 

2013 0.630 + 1.343 = 1.973 1.973 

2014 0.630 + 1.316 = 1.946 1.946 
 

The following model fits a multiple regression model with cohort and gender effects only. 

 

𝑆𝐶𝑂𝑅𝐸𝑖 = −1.188(0.282) + 0.470(0.123)𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + 3.814(0.351)𝐹𝐸𝑀𝐴𝐿𝐸𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 24.077(1.213) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 4743.069   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

For boys, the relationship between SCORE and COHORT is represented by the line: 

 

𝑆𝐶�̂�𝑅𝐸𝑖 =  −1.188 + 0.470 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 

 

For girls, the relationship between SCORE and COHORT is represented by the line: 
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𝑆𝐶�̂�𝑅𝐸𝑖 = (−1.188 + 3.814) + 0.470 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 = 2.626 + 0.470 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 

 

The lines for the boys and girls have different intercepts, but the same gradient. The model 

implies that the trend in attainment is the same for boys and girls therefore it can be said 

that the gender difference in attainment is the same for each cohort. 

 

Using predictions it can be stated that the mean predicted attainment for boys rises in the 

four years from -1.647 to 0.232 in comparison to girls which rises from 2.151 to 4.030 as 

illustrated below (Figure A2.5). The difference is 1.879. 

 

Figure A2.5 Predictions of mean attainment by cohort for boys and girls 

 

 
 

Allowing trend in attainment to depend on eligibility 

 

Students ineligible for FSM and the relationship between SCORE and COHORT is 

represented by the line: 

 

𝑆𝐶�̂�𝑅𝐸𝑖 =  0.908 + 0.586 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + (−0.336 × 0) + (−0.999𝐶𝑂𝐻𝑂𝑅𝑇𝑖 × 0) 
𝑆𝐶�̂�𝑅𝐸𝑖 =  0.908 + 0.586 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 
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Students eligible for FSM and the relationship between SCORE and COHORT is 

represented by the line: 

 

𝑆𝐶�̂�𝑅𝐸𝑖 =  0.908 + 0.586 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + (−0.336 × 1) + (−0.999𝐶𝑂𝐻𝑂𝑅𝑇𝑖 × 1) 
𝑆𝐶�̂�𝑅𝐸𝑖 = (0.908 − 0.336) + (0.586 − 0.999) 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 
𝑆𝐶�̂�𝑅𝐸𝑖 = 0.572 + (−0.413 )𝐶𝑂𝐻𝑂𝑅𝑇𝑖 
 

Figure A2.6 Attainment taking into account eligibility by cohort 

 

 
 

It can be observed that the attainment for those not eligible for FSM has increased while 

those eligible for FSM has decreased over the five year period as illustrated in Figure 

A2.6. 
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Figure A2.7 Attainment taking into account gender by cohort 

 

 
 

Figure A2.7 illustrates the gap in attainment between boys and girls. 

For boys, the relationship between SCORE and COHORT is represented by the line: 

 

𝑆𝐶�̂�𝑅𝐸𝑖 =  −1.137 + 0.414 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + (3.724 × 0) + (0.099𝐶𝑂𝐻𝑂𝑅𝑇𝑖 × 0) 

𝑆𝐶�̂�𝑅𝐸𝑖 =  −1.137 + 0.414 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 

 

For girls, the relationship between SCORE and COHORT is represented by the line: 

 

𝑆𝐶�̂�𝑅𝐸𝑖 =  −1.137 + 0.414 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 + (3.724 × 1) + (0.099𝐶𝑂𝐻𝑂𝑅𝑇𝑖 × 1) 

𝑆𝐶�̂�𝑅𝐸𝑖 = (−1.137 + 3.724) + (0.414 + 0.099) 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 

𝑆𝐶�̂�𝑅𝐸𝑖 = 2.587 + 0.513 𝐶𝑂𝐻𝑂𝑅𝑇𝑖 

 

Using predictions from the model it can be stated that the mean predicted attainment for 

boys rises in the four years from -1.549 to 0.109 in comparison to girls which rises from 

2.075 to 4.136. 

 

The fitted model for SCORE against MDM is: 
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𝑆𝐶𝑂𝑅𝐸𝑖 = 1.549(0.614) + (−4.409)(2.427)𝑀𝐷𝑀_0𝑖 + (−1.021)(1.167)𝑀𝐷𝑀_1𝑖

+ (−3.826)(1.352)𝑀𝐷𝑀_2𝑖 + (0.238)(1.167)𝑀𝐷𝑀_3𝑖

+ (−0.535)(0.942)𝑀𝐷𝑀_4𝑖 + (−0.326)(0.739)𝑀𝐷𝑀_6𝑖

+ (0.254)(0.723)𝑀𝐷𝑀_7𝑖 + (−0.647)(0.791)𝑀𝐷𝑀_8𝑖

+ (0.269)(0.783)𝑀𝐷𝑀_9𝑖 + 𝑒𝑖 
 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 27.560(1.388) 
 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 4849.551   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 
 

Allowing trend in attainment to depend on multiple deprivation measure (MDM) 

 

 
 

Figure A2.8 Attainment taking into account multiple deprivation by cohort 
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Figure A2.8 illustrates attainment by cohort based on multiple deprivation does not show 

a consistent pattern. This measure is not beneficial in predicting the effectiveness or 

otherwise of attainment over the five cohorts. 

 

The cross-tabulation presented in Table A2.5b of the proportion of pupils eligible in each 

cohort may help explain this difference. The table shows that there are 14% of students 

eligible for FSM in Cohort 3 which is the highest percentage eligible since the baseline 

year (Cohort 0). 

 

Table A2.5a Crosstabulation showing the proportion of each gender by cohort 

FEMALE  0 1 Totals 

-1 N 72 103 175 

Row  % 41.1 58.9 100.0 

0 N 83 82 165 

Row  % 50.3 49.7 100.0 

1 N 79 78 157 

Row  % 50.3 49.7 100.0 

2 N 70 88 158 

Row  % 44.3 55.7 100.0 

3 N 65 85 150 

Row  % 43.3 56.7 100.0 

Totals N 369 436 805 

Row % 45.8 54.2 100.0 

 

Table A2.5b Crosstabulation showing the proportion eligible in each cohort 

ELIGIBLE  0 1 Totals 

-1 N 162 13 175 

Row  % 92.6 7.4 100.0 

0 N 145 20 165 

Row  % 87.9 12.1 100.0 

1 N 141 16 157 

Row  % 89.8 10.2 100.0 

2 N 145 13 158 

Row  % 91.8 8.2 100.0 

3 N 129 21 150 

Row  % 86.0 14.0 100.0 

Totals N 722 83 805 

Row % 89/7 10.3 100.0 
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APPENDIX 3 

 

Initially an examination of the relationship between examination performance 

(NSCORE) and gender (FEMALE) was undertaken. A comparison of the mean for 

NSCORE for boys (0) and girls (1) can be seen in Table A3.1. 

 

Table A3.1 Comparison of NSCORE means for boys and girls 

 0 1 TOTALS 

N 365 431 796 

MEANS -0.305 0.269 0.006 

SD’s 0.936 0.957 0.989 

 

On average, the girls (coded 1) performed better than the boys (coded 0), with a mean 

difference of 0.574. From the standard deviation, it can be observed that girls’ scores are 

slightly more variable than boys’. To test for any significant difference a Normal 

Distribution test was used to calculate the test statistic for comparing the mean 

examination scores for boys and girls. 

 

𝑍 =
0.269 − (−0.305)

√0.9892 (
1

431 +
1

365
)

=
0.574

0.070
= 8.16 

 

𝑝 = 2 × (2.2204 × 10−16)     (two-sided) 

 

This value can be compared with a Standard Normal Distribution with mean 0 and 

standard deviation 1. The p-value is extremely small, which implies that it is highly 

unlikely to obtain a test statistic as extreme as 8.16 if there was in fact no difference 

between boys and girls in the population. It can therefore be concluded that there is a real 

population gender difference in the mean of NSCORE. 

 

It can be stated that the effect of gender is ‘statistically significant’ at a very high level of 

significance. 

 

Fitting a regression model in which NSCORE will depend on gender was also useful in 

determining any difference in the performance due to gender. 

 

𝑁𝑆𝐶𝑂𝑅𝐸𝑖 = 𝛽0 + 𝛽1𝐹𝐸𝑀𝐴𝐿𝐸𝑖 + 𝑒𝑖 
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𝑦𝑖 = 𝛽0 + 𝛽1𝑥1𝑖 + 𝑒𝑖 

 

FEMALE is a categorical variable coded 0 for boys and 1 for girls. A (0,1) variable such 

as this is often referred to as a dummy variable. The category coded 0 is called the 

reference category. 

 

𝑁𝑆𝐶𝑂𝑅𝐸𝑖 = −0.305(0.050) + 0.574(0.067)𝐹𝐸𝑀𝐴𝐿𝐸𝑖 + 𝑒𝑖 
 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 0.895(0.045) 
 

The residuals are assumed to be Normally Distributed with mean 0 and variance  𝜎𝑒
2. 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2170.432   (796 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 
 

The log-likelihood function may be used to compare two different models. 

 

From the estimated model it can be seen that the population mean for NSCORE for girls 

was estimated to be 0.574 units higher than the mean for boys. This was the difference 

between the sample means of NSCORE for girls and boys obtained earlier ie. 0.269 – (-

0.305). The intercept estimate of -0.305 corresponds to the sample mean for boys. The 

predicted means, which the model produces for each gender, match the sample means. 

 

The statistical model also provides standard errors, which allow for population inferences 

to be made. In particular, it can be tested whether there is a gender difference in the 

population mean of NSCORE. 

 

The null hypothesis of no gender difference may be expressed in terms of the model 

parameters as 𝐻0: 𝛽1 = 0. The test statistic for the Normal test is calculated as 
�̂�1

𝑆𝐸(�̂�1)
=

0.574

0.067
= 8.57 which is close to the value obtained from the standard two-sample Normal 

test. 

 

The following descriptive analysis Table A3.2 illustrates the mean for NSCORE for each 

of the 5 year groups in the data. 

 

Table A3.2 Mean for NSCORE for each of the 5 year groups 

YEAR 1 2 3 4 5 Totals 

N 175 162 155 157 147 796 

MEANS 0.039 -0.272 -0.164 0.289 0.148 0.006 

SD’s 0.821 0.949 1.043 1.107 0.920 0.989 
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To describe the variation in the mean of NSCORE across the year groups it is appropriate 

to fit a regression model, which includes a series of dummy variables for the year groups. 

For each of the 5 year groups, a dummy or indicator variable can be defined. 

 

𝑥𝑗 = 1 𝑓𝑜𝑟 𝑦𝑒𝑎𝑟 𝑔𝑟𝑜𝑢𝑝 𝑗 𝑎𝑛𝑑 = 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 𝑓𝑜𝑟 𝑗 = 1, 3, 4, 5 

 

Year Group 2 was used as the reference year for the regression model. This means that 

year 1 and years 3 to 5 are dummy variables in the model. 

 

𝑁𝑆𝐶𝑂𝑅𝐸𝑖 = −0.272(0.0.76) + (0.311)(0.105)𝑌𝐸𝐴𝑅_1𝑖 + (0.109)(0.109)𝑌𝐸𝐴𝑅_3𝑖

+ (0.561)(0.108)𝑌𝐸𝐴𝑅_4𝑖 + (0.421)(0.110)𝑌𝐸𝐴𝑅_5𝑖 + 𝑒𝑖 
 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 0.935(0.047) 
 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2205.872   (797 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 
 

The model stated above provides estimated differences in the population mean of 

NSCORE for each year group. The predicted mean of NSCORE for the reference year 

was -0.272. The corresponding year group means were calculated from the reference year.  

For example Year 3 was equal to 0.109 + (−0.272) = −0.163. 

 

To test for a difference between any of the year groups a Normal test may be used. A F-

test can then be used to test for differences between the year group means. The test 

statistics for a F-test was based on the sum of squares of differences between years groups 

and the sum of squares of differences between students within year groups. This can be 

displayed in the form of an analysis of variance table (Table A3.3). 

 

Nine missing values (1.12%) 

 

Table A3.3 ANOVA 

 df SS MS F 

Between groups 4 32.738 8.1845 8.69 

Within groups 791 744.65 0.94141  

Total 795 777.39 0.97785  

 

Pooled within-group SD = 0.97026 

 

Between-group variance component = 0.045535 
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Table A3.4 Mean scores 

YEAR N Mean SEM 

1 175 0.038703 0.073345 

2 162 -0.27235 0.076231 

3 155 -0.16373 0.077933 

4 157 0.28887 0.077435 

5 147 0.14817 0.080026 

 

General mean = 0.0055377 

 

It was possible to compare the p-value with the F-statistics, 8.69, with a F-distribution on 

4 (between groups)) and 791 (within groups) degrees of freedom. 

 

The p-value was very small, 7.2412 × 10−7, so it could be concluded that there were 

significant differences between year groups. 

 

A development of the fixed effects model was to consider a random effects or multilevel 

model describing the means of the groups and this also needed to be analysed. A random 

effects model demands that group effects are random, usually following a Normal 

distribution. The population was considered to have a two-level hierarchical structure 

with lowest level units at level 1, nested within groups at level 2. Students at level 1 were 

nested within year groups at level 2 (Figure A3.1). 

 

Figure A3.1 Proportion of students at level 1 nested within year groups at level 2 
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The Fig A3.1 summary grid shows in the total column that there are 796 pupils in 5 year 

groups. The range column shows that there are a maximum of 175 pupils in any year 

group. The details grid shows information on each year group. L2 ID means year group. 

 

The likelihood ratio statistic is computed as 2240.120 - 2220.619 = 19.501 which was 

compared to a chi-squared distribution on 1 degree of freedom.  The p-value obtained 

was small, 1.0055 × 10−5. 

 

There appears to be some differences between the year groups in the population of 

NSCORE. 

 

As the number of year groups was small it was useful to use a fixed effects model. This 

meant including dummy variables for groups as explanatory variables. From the model: 

 

𝑁𝑆𝐶𝑂𝑅𝐸𝑖𝑗 = 𝛽0𝑗 + 𝑒𝑖 

𝛽0𝑗 = 0.008(0.091) + 𝑢0𝑗  

 

𝑢0𝑗~𝑁(0, 𝜎𝑢0
2 )     𝜎𝑢0

2 = 0.035(0.026) 

 

𝑒𝑖𝑗~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 0.941(0.047) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2220.619   (796 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

The variance coefficient was: 

 

0.035

0.035 + 0.941
= 0.036 

 

Meaning, about 3.6% of the total variance in NSCORE could be attributed to differences 

between year groups. 

 

Year group residuals 

 

If comparisons between year groups was to be made estimates of the individual year 

group residuals needed to be calculated in some way, after having fitted the model. In 

multilevel models with residuals at each of several levels, a more complex procedure was 

needed. 
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Suppose that 𝑦𝑖𝑗 was the observed value for the 𝑖𝑡ℎstudent in the 𝑗𝑡ℎ year group and that 

�̂�𝑖𝑗 was the predicted value from the regression, which for the current model would equal 

the overall mean of NSCORE. The raw residual for this subject was 𝑟𝑖𝑗 = 𝑦𝑖𝑗 − �̂�𝑖𝑗.  The 

raw residual for the 𝑗𝑡ℎ year group was the mean of the 𝑟𝑖𝑗 for the students in the year 

group. 

 

The year group residuals were calculated and plotted in Figure A3.2. 

 

Figure A3.2 Year-Group Residuals 

 

 
 

Figure A3.2 illustrates the 5 level 2 residuals, one for each year group in the data set. 

Considering the plot above and looking at the confidence intervals, it could be observed 

that two of the year groups have confidence intervals for their residuals which do not 

overlap zero. This means that two out of the five year groups differ significantly from the 

average at the 5% level as the lower and upper end of their plots where the confidence 

intervals for their residuals did not overlap zero. 

 

Normal Probability Plots 

 

Consideration to date has focused on using estimated level 2 residuals for interpretation 

purposes. For example, when the level 2 units were year groups, the level 2 residuals 

could be interpreted as year group effects. Estimated residuals, at any level, could also be 
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used to check model assumptions. One such assumption was that the residuals at each 

level followed a Normal distributions. This assumption could be checked using a Normal 

probability plot, in which the ranked residuals were plotted against corresponding points 

on a Normal distribution curve. If the Normality assumption was valid, the points on a 

Normal plot should lie approximately on a straight line. 

 

The following two figures represent the standardised residual against the normal scores 

at student level in Figure A3.3 and at year group level in Figure A3.3. 

 

Figure A3.3 Student level residuals          Figure A3.3 Year group level residuals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The plots looked quite linear. Greater deviation could be observed at both the lower and 

upper ends. However, it was reasonable to accept the assumption of Normality. This was 

not surprising since our response variable had been normalised. 

 

Random Intercepts Model 

 

It was now appropriate to take into account student intake achievements in order to make 

‘value-added’ comparisons between year groups. To consider whether the differences in 

NSCORE between year groups remained after adjusting for a measure of achievement on 

entry to their GCSE studies, NSCORE was compared to the student’s YELLIS 

standardised score. 
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Figure A3.4 Intake scores v outcome scores 

 

 
 

The plot Figure A3.4 shows, a slight positive correlation where pupils with higher intake 

scores tended to have higher outcome scores. 

 

Fitting a simple linear regression to this relationship: 

 

𝑁𝑆𝐶𝑂𝑅𝐸𝑖 = −0.056(0.0.34) + (0.563)(0.058)𝑌𝐸𝐿𝐿𝐼𝑆𝑖 + 𝑒𝑖 

 

𝑒𝑖~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 0.847(0.043) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2105.238   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 

 

The equation showed a simple linear regression model that described the relationship 

between NSCORE and YELLIS. The equation of the estimated regression line was: 

 

𝑁𝑆𝐶𝑂𝑅𝐸 = −0.056 + (0.563 × 𝑌𝐸𝐿𝐿𝐼𝑆) 

 

An increase of 1 unit on the intake YELLIS variable increases the expected outcome 

examination score, NSCORE by 0.56 units. The variability of the students’ scores around 

the overall average line was 0.85. 
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To further investigate whether year groups vary after having taken account of a baseline 

measure, a random effects multilevel model was used. This model allowed the intercept 

to vary across year groups. This was an extension of the previous model as it included the 

baseline measure YELLIS. The year groups now have their own intercepts 𝛽0𝑗, but all 

year groups still have the same gradient. The year groups have individual parallel lines 

fitted. The model with its estimates can be viewed below: 

 

𝑁𝑆𝐶𝑂𝑅𝐸𝑖𝑗 = 𝛽0𝑗 + 0.575(0.060)𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = −0.054(0.083) + 𝑢0𝑗 

 

𝑢0𝑗~𝑁(0, 𝜎𝑢0
2 )     𝜎𝑢0

2 = 0.029(0.022) 

 

𝑒𝑖𝑗~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 0.818(0.041) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2087.149   (788 𝑜𝑓 805 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 
 

The model fits a set of parallel lines to the data for the different year groups. The gradients 

of the lines were all the same, and the fitted value of the common gradient was 0.575 with 

a standard error of 0.060 (highly significant). 

 

The intercepts of the lines vary. Their mean was -0.054 and this had a standard error of 

0.083. With normalised and standardised data, the mean intercept was close to zero. 

 

The likelihood ratio test comparing the single level linear regression model with the 

multilevel model, where it is appropriate to estimate the between year group variation in 

the intercepts, was 2105.238 − 2087.149  = 18.069 with 1 degree of freedom. It could 

be concluded that there was variability between year groups after adjusting for the 

students’ intake achievement. 

 

The variance components model that had been constructed allowed for year groups to 

vary only in their intercepts. This meant it was a model based on simple variation at level 

2, the year group level, giving rise to parallel lines for YELLIS against NSCORE. The 

calculated predictions helped to demonstrate how the model parameters which had just 

been estimated combined to produce such parallel lines. 
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Figure A3.5 illustrates the calculated predictions used in the model. 

 

 
 

The prediction equation was 

 

𝑁𝑆𝐶�̂�𝑅𝐸𝑖𝑗 = �̂�0 + �̂�1𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 

 

A hat over a term means an ‘estimate of’. The following prediction equation was obtained 

by substituting the estimates of the intercept and slope. 

 

𝑁𝑆𝐶�̂�𝑅𝐸𝑖𝑗 = −0.054 + 0.575𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗  

 

This indicated that the line for the 𝑗𝑡ℎ year group departed from the average prediction by 

an amount 𝑢0𝑗. The school level residual 𝑢0𝑗 altered the intercept, but the slope 𝛽1 

remained fixed. Resulting from this, the predicted lines for all 5 year groups must be 

parallel. The prediction equation for the 𝑗𝑡ℎ year group was therefore: 

 

𝑁𝑆𝐶�̂�𝑅𝐸𝑖𝑗 = (−0.054 + �̂�0𝑗) + 0.575𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 

 

The year group residuals could be substituted into the prediction equation to give a 

prediction line for each year group. 

 

The following plot Figure A3.6 showed the predications against YELLIS for 788 out of 

805 points. This did not recognise that the data was grouped into 5 year groups. 
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Figure A3.6 Predictions for each pupil against YELLIS 
 

 
 

The following graph Figure A3.7 shows the data grouped into 5 cohorts. It shows 5 

parallel lines but predicted lines differ. 

 

Figure A3.7 Cohort against YELLIS 
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Random Slopes Model 

 

The model examined to date assumes that the variation between year groups was solely 

dependent on their intercepts. It was appropriate to allow for the possibility that year 

group lines had different slopes.  This inferred that the coefficient of YELLIS varied from 

year group to year group. To achieve this 4 dummy variables were created and not 5, as 

the fifth year group was used as the reference category. To enable the effect of YELLIS 

to vary across the year groups, interaction terms needed to be created by multiplying 

YELLIS by each of the 4 year group dummy variables. Taking year 1 as the reference 

category, a model was created which fitted separate linear regressions to each year group. 

 

This fixed effects model could neglect the addition of year group level explanatory 

variables, which may be interesting to consider. As a result a multilevel model which 

investigated whether the coefficient of YELLIS varied across the year groups needed to 

be produced. The coefficient of YELLIS was specified at level 2. MLwiN attached a 

subscript 𝑗 to the coefficient to illustrate that it was at level 2.  The following model was 

produced with estimates: 

 

𝑁𝑆𝐶𝑂𝑅𝐸𝑖𝑗 = 𝛽0𝑗 + 𝛽1𝑗𝑌𝐸𝐿𝐿𝐼𝑆𝑖𝑗 + 𝑒𝑖𝑗 

𝛽0𝑗 = −0.054(0.083) + 𝑢0𝑗 

𝛽1𝑗 = 0.575(0.060) + 𝑢1𝑗 

 

[
𝑢0𝑗

𝑢0𝑗
] ~𝑁(0, Ω𝑢): Ω𝑢 =  [

0.029(0.022)
0.000(0.000) 0.000(0.000)

] 

 

𝑒𝑖𝑗~𝑁(0, 𝜎𝑒
2)     𝜎𝑒

2 = 0.818(0.041) 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2087.149   (𝑌𝐸𝐴𝑅: 5 𝑜𝑓 5  𝑖𝑛 𝑢𝑠𝑒) 
 

From the model above it can be stated that both the intercept and the slope vary randomly 

across the year groups. Both 𝛽0 and 𝛽1 have a 𝑗 subscript, indicating multilevel analysis.  

The second line stated that the intercept for the 𝑗𝑡ℎ year group (𝛽0𝑗) was given by 𝛽0, the 

average intercept across all the year groups, and additionally a random departure 𝑢0𝑗.  

Similarly, the third line stated that the intercept for the 𝑗𝑡ℎ year group (𝛽1𝑗) was given by 

𝛽1, the average intercept across all the year groups, and additionally a random departure 

𝑢1𝑗. The parameters 𝛽0 and 𝛽1 were the fixed part (regression) intercept and slope 

coefficients. They combined to give the average line across all students in all year groups. 
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The terms 𝑢0𝑗 and 𝑢1𝑗 were random departures from 𝛽0 and 𝛽1, or residuals at level 2, 

the year group level. 

 

Ω𝑢 was present in the Equation window. The terms 𝑢0𝑗 and 𝑢1𝑗 followed a multivariate 

Normal distribution with mean vector 0 and covariance matrix Ω𝑢. There were two 

random variables at level 2, so Ω𝑢 was a 2 by 2 covariance matrix. The individual 

elements of Ω𝑢 were defined as: 

 

𝑣𝑎𝑟(𝑢0𝑗) = 𝜎𝑢0
2   -  this indicated the variation in the intercepts across the year groups 

𝑣𝑎𝑟(𝑢1𝑗) = 𝜎𝑢1
2   - -- this indicate the variation in the slopes across the year groups 

𝑐𝑜𝑣(𝑢0𝑗 , 𝑢1𝑗) = 𝜎𝑢01  -  covariance between the year group intercepts and slopes 

 

The students’ scores differed from their year group’s summary line by an amount 𝑒𝑖𝑗, 

which was assumed to be normally distributed with mean 0 and variance 𝜎𝑒
2. The letter 𝑢 

was used for the random departures at level 2 (year groups). The letter 𝑒 was used for the 

random departures at level 1(student level). 

 

From the third line, the estimate of 𝛽1, the coefficient of YELLIS, was 0.575 (standard 

error 0.060), which was the same as the estimate obtained for the model with a single 

slope. This was supported by the fact that the individual slopes do not vary about the 

mean as the variance was estimated as 0.000. 

 

As with the single slope model, the student’ individual scores vary around their year 

groups’ lines by quantities 𝑒𝑖𝑗, the level 1 residuals, whose variance was estimated as 

0.818 (standard error 0.041). 

 

When comparing this multilevel model with random slopes with the single slopes model, 

it could be seen that −2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 = 2087.149   had remained unchanged. Even 

though the model involved two extra parameters (the variance of the slope residuals 𝑢1𝑗 

and their covariance with intercept residuals 𝑢0𝑗) the more elaborate model did not prove 

to be a better fit. 

 

 

 



- 173 - 
 

APPENDIX 4 

 

The model for the two-level case, which ignored year group at present was defined as 

follows: 

 

𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒1𝑗 = 𝑏0𝑗𝑁𝑆𝐶𝑂𝑅𝐸𝐸 + 𝑏2𝑁𝑆𝐶𝑂𝑅𝐸𝐸. 𝐹𝐸𝑀𝐴𝐿𝐸𝑖𝑗 

𝑏0𝑗 = 𝑏0 + 𝑢0𝑗 

𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒2𝑗 = 𝑏1𝑗𝑁𝑆𝐶𝑂𝑅𝐸𝑀 + 𝑏3𝑁𝑆𝐶𝑂𝑅𝐸𝑀. 𝐹𝐸𝑀𝐴𝐿𝐸𝑖𝑗 

𝑏1𝑗 = 𝑏1 + 𝑢1𝑗 

 

[
𝑢0𝑗

𝑢0𝑗
] ~𝑁(0, Ω𝑢): Ω𝑢 =  [

𝜎𝑢0
2

𝜎𝑢01
2 𝜎𝑢1

2 ] 

 

Where 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒1𝑗 is the GCSE English score for student 𝑗 and 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒2𝑗 was the GCSE 

Mathematics score for student 𝑗. 

 

As level 1 existed solely to define the multivariate structure there was no level 1 variation 

specified. The level 2 variances and covariance were the between student variations. The 

multilevel estimates of the model were statistically efficient, and in the case where the 

measurements have a multivariate Normal Distribution IGLS provides maximum 

likelihood estimates. 

 

A third level (year) was incorporated by inserting a third subscript k in the model, 

combined with two random intercept terms. 

 

The first model, involved two responses nested within each student. It also included 

explanatory variables. Two intercepts were added, one for the GCSE English score and 

the other for the GCSE Mathematics score. The final aspect of the model specification 

was the 2 × 2 covariance matrix of the responses at the student level. 

 

𝑟𝑒𝑠𝑝1𝑗𝑘~𝑁(𝑋𝐵, Ω) 

𝑟𝑒𝑠𝑝2𝑗𝑘~𝑁(𝑋𝐵, Ω) 

𝑟𝑒𝑠𝑝1𝑗𝑘 = 𝛽0𝑗𝑘𝑐𝑜𝑛𝑠. 𝑁𝑆𝐶𝑂𝑅𝐸𝐸𝑖𝑗𝑘 

𝛽0𝑗𝑘 = −0.005(0.118) + 𝑣0𝑘 + 𝑢0𝑗𝑘  

𝑟𝑒𝑠𝑝2𝑗𝑘 = 𝛽1𝑗𝑘𝑐𝑜𝑛𝑠. 𝑁𝑆𝐶𝑂𝑅𝐸𝑀𝑖𝑗𝑘 

𝛽1𝑗𝑘 = 0.004(0.101) + 𝑣1𝑘 + 𝑢1𝑗𝑘  
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[
𝑣0𝑘

𝑣1𝑘
] ~𝑁(0, Ω𝑣): Ω𝑣 =  [

0.064(0.044)
0.030(0.030) 0.044(0.032)

] 

 

[
𝑢0𝑗𝑘

𝑢1𝑗𝑘
] ~𝑁(0, Ω𝑢): Ω𝑢 =  [

0.935(0.047)
0.359(0.036) 0.957(0.048)

] 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑(𝐼𝐺𝐿𝑆 𝐷𝑒𝑣𝑖𝑎𝑛𝑐𝑒) = 4325.187   (1591 𝑜𝑓 1610 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 
 

𝑌𝐸𝐴𝑅_𝑙𝑜𝑛𝑔: 5 (𝑜𝑓 5)  𝑖𝑛 𝑢𝑠𝑒 

 

𝑆𝑇𝑈𝐷𝐼𝐷_𝑙𝑜𝑛𝑔: 796(𝑜𝑓 805)𝑖𝑛 𝑢𝑠𝑒 

 

The model estimated the between-student and between-year components. Estimates for 

the two means and the covariance for the two responses were obtained. The advantage of 

fitting this model in a multilevel framework was that it was unnecessary to delete cases 

where one of the responses was missing. There were 9 students without a GCSE English 

score. All of these students plus 1 additional student were missing a GCSE Mathematics 

score. These students did not completed their GCSEs, either due to moving school during 

their two years of GCSE study or through ill health. This missing data occurred randomly 

over the five year period and was referred to as Missing At Random (MAR). 

 

The model could be elaborated by including gender effects in the fixed part of the model. 

 

𝑟𝑒𝑠𝑝1𝑗𝑘~𝑁(𝑋𝐵, Ω) 

𝑟𝑒𝑠𝑝2𝑗𝑘~𝑁(𝑋𝐵, Ω) 

𝑟𝑒𝑠𝑝1𝑗𝑘 = 𝛽0𝑗𝑘𝑐𝑜𝑛𝑠. 𝑁𝑆𝐶𝑂𝑅𝐸𝐸𝑖𝑗𝑘 + 0.578(0.066)𝐹𝐸𝑀𝐴𝐿𝐸. 𝑁𝑆𝐶𝑂𝑅𝐸𝐸𝑖𝑗𝑘 

 𝛽0𝑗𝑘 = −0.318(0.115) + 𝑣0𝑘 + 𝑢0𝑗𝑘  

𝑟𝑒𝑠𝑝2𝑗𝑘 = 𝛽1𝑗𝑘𝑐𝑜𝑛𝑠. 𝑁𝑆𝐶𝑂𝑅𝐸𝑀𝑖𝑗𝑘 + 0.054(0.070)𝐹𝐸𝑀𝐴𝐿𝐸. 𝑁𝑆𝐶𝑂𝑅𝐸𝑀𝑖𝑗𝑘 

𝛽1𝑗𝑘 = −0.026(0.107) + 𝑣1𝑘 + 𝑢1𝑗𝑘 

 

[
𝑣0𝑘

𝑣1𝑘
] ~𝑁(0, Ω𝑣): Ω𝑣 =  [

0.055(0.038)

0.026(0.027) 0.044(0.031)
] 

 

[
𝑢0𝑗𝑘

𝑢1𝑗𝑘
] ~𝑁(0, Ω𝑢): Ω𝑢 =  [

0.853(0.043)
0.352(0.034) 0.956(0.048)

] 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑(𝐼𝐺𝐿𝑆 𝐷𝑒𝑣𝑖𝑎𝑛𝑐𝑒) = 4244.254   (1591 𝑜𝑓 1610 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 
 

𝑌𝐸𝐴𝑅_𝑙𝑜𝑛𝑔: 5 (𝑜𝑓 5)  𝑖𝑛 𝑢𝑠𝑒 
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𝑆𝑇𝑈𝐷𝐼𝐷_𝑙𝑜𝑛𝑔: 796(𝑜𝑓 805)𝑖𝑛 𝑢𝑠𝑒 

 

The coefficients for 𝐹𝐸𝑀𝐴𝐿𝐸. 𝑁𝑆𝐶𝑂𝑅𝐸𝐸 (0.578) and 𝐹𝐸𝑀𝐴𝐿𝐸. 𝑁𝑆𝐶𝑂𝑅𝐸𝑀 (0.054) 

provide the difference in the outcomes for GCSE English and GCSE Mathematics by 

gender. The girls did better in English compared to the boys, but in Mathematics there 

was little difference between boys and girls attainment. 

 

To develop the model it was worth letting the coefficients of gender (FEMALE) vary 

randomly at the year group level. The estimates for the model are shown below. 

 

𝑟𝑒𝑠𝑝1𝑗𝑘~𝑁(𝑋𝐵, Ω) 

𝑟𝑒𝑠𝑝2𝑗𝑘~𝑁(𝑋𝐵, Ω) 

𝑟𝑒𝑠𝑝1𝑗𝑘 = 𝛽0𝑗𝑘𝑐𝑜𝑛𝑠. 𝑁𝑆𝐶𝑂𝑅𝐸𝐸𝑖𝑗𝑘 + 𝛽2𝑘𝐹𝐸𝑀𝐴𝐿𝐸. 𝑁𝑆𝐶𝑂𝑅𝐸𝐸𝑖𝑗𝑘 

 𝛽0𝑗𝑘 = −0.310(0.170) + 𝑣0𝑘 + 𝑢0𝑗𝑘  

𝛽2𝑘 = 0.578(0.125) + 𝑣2𝑘 

𝑟𝑒𝑠𝑝2𝑗𝑘 = 𝛽1𝑗𝑘𝑐𝑜𝑛𝑠. 𝑁𝑆𝐶𝑂𝑅𝐸𝑀𝑖𝑗𝑘 + 𝛽3𝑘𝐹𝐸𝑀𝐴𝐿𝐸. 𝑁𝑆𝐶𝑂𝑅𝐸𝑀𝑖𝑗𝑘 

𝛽1𝑗𝑘 = −0.022(0.129) + 𝑣1𝑘 + 𝑢1𝑗𝑘 

𝛽3𝑘 = 0.050(0.106) + 𝑣3𝑘 

 

[

𝑣0𝑘

𝑣1𝑘
𝑣2𝑘

𝑣3𝑘

] ~𝑁(0, Ω𝑣): Ω𝑣

=  [

0.132(0.091)
0.056(0.056)

−0.090(0.066)
−0.024(0.042)

0.070(0.053)
−0.050(0.044)
−0.032(0.037)

0.058(0.049)
0.028(0.034) 0.032(0.035)

] 

 

[
𝑢0𝑗𝑘

𝑢1𝑗𝑘
] ~𝑁(0, Ω𝑢): Ω𝑢 =  [

0.842(0.042)
0.345(0.034) 0.948(0.048)

] 

 

−2 ∗ 𝑙𝑜𝑔𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑(𝐼𝐺𝐿𝑆 𝐷𝑒𝑣𝑖𝑎𝑛𝑐𝑒) = 4219.478   (1591 𝑜𝑓 1610 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑢𝑠𝑒) 
 

𝑌𝐸𝐴𝑅_𝑙𝑜𝑛𝑔: 5 (𝑜𝑓 5)  𝑖𝑛 𝑢𝑠𝑒 

 

𝑆𝑇𝑈𝐷𝐼𝐷_𝑙𝑜𝑛𝑔: 796(𝑜𝑓 805)𝑖𝑛 𝑢𝑠𝑒 
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The value of the likelihood statistic was 4219.478 , which compared to the previous 

model 4244.254 − 4219.478 = 34.8 less with 7 degrees of freedom, which was 

statistically significant. The variance of the NSCOREE and NSCOREM were not large, 

with values close to the standard error. 

 

Omitting the 𝐹𝐸𝑀𝐴𝐿𝐸. 𝑁𝑆𝐶𝑂𝑅𝐸𝐸 random term from the model, produces a likelihood 

statistic of 4242.165, so that compared to the previous model, the deviance was small. 

This means that there was a lack of evidence for any gender related variation for the 

GCSE English scores. Similarly, omitting 𝐹𝐸𝑀𝐴𝐿𝐸. 𝑁𝑆𝐶𝑂𝑅𝐸𝑀 random term from the 

model, produces a likelihood statistic of 4227.214, there was some evidence of gender 

related variation for the GCSE Mathematics scores, but this model was not an 

improvement on the model that allows the coefficients of gender (FEMALE) to vary 

randomly at the year group level. See below for the models. 

 

Figure A4.1 Model considered gender and NSCOREE 
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Figure A4.2 Model considered gender and NSCOREE 

 

 
 

Figure A4.3 Correlation between NSCOREE and NSCOREM 
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Figure A4.4 Correlation between year-group, gender difference in English and 

NSCOREM 

 

 
 

Figure A4.5 Trellis plot illustrating relationship between gender difference in English and 

NSCOREM 
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Figure A4.6 Correlation between year-group, gender difference in mathematics and 

NSCOREM 

 

 
 

Figure A4.7 Trellis plot illustrating relationship between gender with mathematics and 

NSCOREM 

 

 


