
UNIVERSITY OF SOUTHAWTON 

IMPACTS OF EBD ANI) SEN: A Multivariate and Data 

Envelopment Analysis Study 

Volume I of I 

By Maxwell Chipulu 

Doctor of Philosophy 

FACULTY OF SOCIAL SCIENCES 

SCHOOL OF MANAGE. TvENT 

January 2003 

4 

4 



Abstract 

RaACTS OF EBD AND SEN: A Multivariate and Data Envelopment Analysis Study 

By Maxwell Chipulu 

Since 1978, support for inclusive education in English mainstream schools has grown 

tremendously. Yet the inclusion of children with Special Education Needs (SEN), and 

especially Emotional and Behavioural Difficulties (EBD), has only had modest success. 
This is mainly because the belief that such children detract from the academic 

performance of a school is systemic. The literature does not say that this is indeed the 

case; it is equivocal. This study examines (1) the effect of an EBD school environment on 
individual children, (2) the typical attributes of a school environment in which EBD 

flourishes and (3) the impact of the presence of children with SEN on Local Educational 

Authority outcomes. The methodology is generally quantitative, relying mainly on 
Multivariate Data Analysis techniques and Data Envelopment Analysis. The results 
indicate that the majority of children with EBD are likely to be affected by the 

environment in an EBD school. Both EBD and SEN can impact on mainstream 

performance but while SEN may directly influence performance like a socio-economic 

constraint, the impact of EBD is likely to be indirectly on the school environment. This 

difference does not, however, explain why more children with EBD are segregated. 
Rather the indications here support previous research that suggests children with 

perceived EBD are segregated for reasons other than the difficulties per se. 
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e, Background and 1. Introduction: 

Motivation 

1.1 Basis of Study 

This study is about aspects of the education of children with Special Education Needs 

(SEN). It is also about the education of children with Emotional and/or Behavioural 

Difficulties (EBD). 

Prior to 1978, the term SEN was not even part of the official language. Then in 1978, 

Warnock and her committee made 'SEN' official. The Warnock committee also called 
for the increased education of children with SEN in mainstream schools. Members of the 

governinent at the time agreed with Warnock and so the recommendations of her 

committee formed the basis of the 1981 Education Act. The education of children with 
SEN was born ... or so it was hoped. 

In October 1997 David Blunkett, then Education Secretary of the New Labour 

government, pledged to 'promote the inclusion of children with SEN within mainstream 
schooling'. This is the same thing that Warnock called for, if one can ignore the 

substitution of the word 'integration' with 'inclusion'. So why, at least twenty years after 
Warnock had chaired the first meeting of her committee, was it still necessary to promote 
the education of children with SEN in mainstream schools? What had happened to the 

newly bom SEN of the early 1980's? 

In fact, by looking at special school statistics published around 1998 (Gray, 1996; 
Norwich, 1997; Cole et aL, 1998), it is clear that the up-and-coming SEN system of the 

early 1980s never really took off. Certainly, everybody talked about SEN a lot more. This 
is not a bad thing in itself The drawback is that the rhetoric was not matched by practice. 
Why not? Maybe everybody realised just how difficult it was to educate children with 
SEN in mainstream schools. Maybe the harsh realities of day-to-day schooling showed 
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everybody that mattered that educating children with SEN in mainstream schools was an 
idealistic notion. Perhaps it became apparent to some that it wasn't just idealistic; that it 

was harmful, especially if "problem children' with Emotional and/or Behavioural 

Difficulties were involved. Why should 'they' be allowed to disturb the learning of the 

majority of children in mainstream schools? Barely 20 years earlier, some of 'them' 

would have been lucky to get a couple of hours of tutoring per day while confined in a 

medical institution. Surely, 'they' should be grateful that 'they' are in school at all? 
Anyway, the fact that the government was spending many times more money on their 

education in special schools meant they were obtaining a quality education, did it not? 

Indeed there is a whole host of possibilities and probabilities. But whether any one 
scenario is realistic is a matter for investigation. After a preliminary look at the SEN 
literature, what seems indubitable is that the education of children with SEN in 

mainstream schools, and particularly children with EBD, is not as successful as it had 
been hoped back in the early 1980's. Why, or why not? This is the problem at the core of 
this study. But why study this particular problem and not another? 

1.2 Motivation: Why Study this Particular Problem? 

First of all, this problem is deeply interesting. This is perhaps an obvious point. But it is 

not hard to imagine the incessant torture for one that tries to pursue a 36-plus months 
study in which one only has a cursory interest, never mind a problem one found boring. 
Such chronic pain should never be self-inflicted and so this is an important point. The 

question obviously is: In what ways is this problem interesting? 

SEN is an all-encompassing term. It represents all sorts of difficulties that children may 
face. EBD is just one of them. There are other difficulties such as Moderate Learning 
Difficulties, Severe Leaming Difficulties, Deafness and Blindness and many others. 
Generally, different difficulties require different provision. What is true about all 
difficulties is that children with SEN all need extra resources. Of course, in the end the 
unit of measurement of all SEN resources is Pound Sterling, most usually in thousands. 
But day-to-day, resources as diverse as Learning Assistants, Educational Psychologists, a 
taxi to school or Wheel-Chair Access may be needed. Thus, in essence, the provision of 
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SEN is a resource management problem. The tradition in the Management Sciences of 

researching resource management issues is long standing and staple sustenance to many. 

As will be discussed in Chapter 2, the education of children with SEN is a societal 

problem. It involves wider society besides the children's families, their teachers and their 

peers in school. For example, educating little girls and boys in special schools can be 

considered as the basest form of social exclusion. More than that, some may consider it a 

violation of the children"s human rights. As a result the SEN debate is at the center of 

society's collective morality. 

People that came across news reports about children with SEN may sometimes dismiss 

the issue as the education of the minority. Actually, one in five of all school children may 
face SEN difficulties at one point or another in their school career. This is roughly the 

same proportion' of children that fail Key Stage I (KS I). KS I includes Reading, Writing 

and Arithmetic. Now I think the uproar would be thunderous if say an education 
department official candidly suggested that tackling failure of the KS1 should not be a 

priority because only a minority fail KSI: Everybody worries about children who fail 

KSI, so why should those with SEN be dismissed as a minority? It sounds paradoxical, 
but it is nevertheless true that the number of children with SEN is a big minority that 

cannot be ignored. 

At the centre of SEN provision are goverment, Local Educational Authority (LEA) and 

school policies. This research may therefore help decision makers to formulate and 
implement more effective SEN policies. 

This is evident it for example, Table IR and Table sfr29 of WEE Educational Statistics 1999 are 
compared. 
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Similarly, as one would imagine happens at the conception of most research projects, a 

preliminary look at the literature showed that there was an opportunity. It appeared that 

Fig. 1.1 Structure of this Report 

1. Expanding Knowledge of Research Area 

2. Identifying Gaps in the Research Area 

I 

4. Generation of Research 

5. Design of Quantitative Studies 

rt 11: Analysis .T6. Data ColkKý., Modelling and Analysis umm. 

Chapters 5,6 &7 

7. Interpretation of Results 

Collation and Discussion of Conclusions 

Questions for Future Research 

10. Potential Contribution of Study 

this area of Education research has not had comprehensive coverage in the literature. As a 
result a research contribution could be made if the study focused on areas where the gaps 
were apparent. 

4 



While each of the motives listed above is intrinsically delectable enough, arguably, the 

irresistible nature of this problem is in the totality, the cumulative allure of all of them. In 

toto, this is a real, complex and challenging problem. 

1.3 Report Structure 

Study Activities 

This study has three notional parts. The three constituent parts are shown in Fig. I-1. 

Each part represents a different stage in the research in concept, mainly, but also in terms 

of actual progress. In the first part, all the activities undertaken were exploratory. The 

objective of part I was to increase knowledge about the research area, identify gaps in the 
literature, narrow the focus of the research and, thereby, generate research questions. This 

was achieved mainly by a survey of the Special Educational Needs literature, augmented 
by a brief survey of the educational effectiveness literature and loosely structured 
interviews of the key people involved in the management of Emotional and/or 
Behavioural Difficulties. Part I of the research is reported in Chapters 2,3 and 4. 

In chapter 2, it is shown that the inclusion of children with SEN, and particularly children 
with EBD, fails because the pervasive belief or perception is that such children ordinarily 
harm educational performance. There is no clear evidence to show that this is the case. 
Hence, the two research questions generated in chapter 2 are: 

(i) Does SEN impact on educational performance in schools or LEAs, and 

(ii) Is the impact any different if the SEN are due to EBDs? 

In chapter 4, it is reported that most of the key stakeholders, parents included, prefer that 

children with EBD are educated separately in special schools. Yet, there is still the 
lingering suspicion among parents that the special school environment may be 
detrimental. This is an odd dichotomy, which leads to the third research question: 

(iii) Does the special school environment impact on the behaviour of individual 

children? 
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To answer these questions, data analysis was carried out in part 11. This is reported in 

Chapters 5,6 and 7. Using time series data about the performance of children in a special 

school, it is shown in Chapter 5 that the special school environment can influence 

individual children. To answer the first and second questions, chapter 6 establishes school 

attributes that concur with EBD levels, while chapter 7 establishes LEA factors correlated 

with SEN levels: It is demonstrated that SEN and EBD may impact on educational 

performance and that they may impact differently. 

Each of the three analysis chapters is a report of a separate, independent analysis. Thus, 

each chapter is an account of the main activities. These are the design of the study, the 
data collection process, the models used to analyse the data and how the results are 
interpreted. At one stage in the evolutionary 'write-up' process, there was a 
'Methodology Chapter'. But that chapter read like a hodgepodge of methods. Primarily, 

this was because it was an attempt to describe, as one, processes that were fundamentally 

different. Hence, the 'Methodology Chapter' was cut out. Each process of data analysis 

was instead described as and when relevant albeit at the expense of brevity so that there is 

now a certain amount of duplication in the description of methods. 

In all three cases, i. e. in chapters 5,6 and 7, the data were analysed using quantitative 
techniques. Sometimes technical details can get in the way of the flow of the argument 
Since methodological innovation is not the focus of this study, and the techniques used 
are standard, i. e. not novel, unless critical to developing the argument, most technical 

aspects of the methods used are described in corresponding appendices. 

At the end of part H of the study, the most pertinent question was: have the research 
questions been answered? Yes, definitely. Was it therefore legitimate to claim that the 

objective of the study had been fulfilled? Yes... Maybe. And so, could this be it; was the 

study complete? No, this was not it; it could not be the end of the report because it was 
quite obvious that there was a need for more discussion. At a fundamental level, the 

answers required were more involved than a mere 'Yes', or even a 'No'. As a matter of 
research reality, the answers were not all there: That is to say that there was not a clear, 
complete and thus immediately recognisable picture. This was because many results had 
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been found and reported. Among the results, there were many areas of commonality but 

these had not been clearly stated. There also appeared to be areas of difference, which 
demanded clearer interpretation. Furthermore, there was evidence that some results were 

not just different but actually contradictory and, it is, arguably, most imperative that such 

results were discussed further. The aim of part III of the study, accordingly, was to bring 

all the results together by discussing areas of commonality, difference and contradiction 
in much the same way the interview data were analysed in chapter 4. Originally, this 

overall discussion of results was written up as 'Chapter 8 Conclusions and Discussion'. 

But like the antecedent Methodology chapter, chapter 8 was incoherent. This was because 

there were more differences among the results than similarities and a coherent overall 

argument did not really exist. And so the discussion of results was devolved to a section 
in each relevant chapter. Hence, at the end of each of chapter 5,6 and 7 is a composition 

of the collation and discussion of the results. Also the possible questions for future 

research as well as the potential contribution of this research identified as a result of the 

analysis in each chapter are listed. 

Overall, without a Methodology and a Discussion Chapter, this report may appear 

slightly unconventional. But this is the upshot of evolution rather than the realization of 

an unconventional report design. Hopefully, adapting this way has enhanced the 

presentation rather than hindered it. 

Schedule of Study Activities 

The time-corresponding diagram to Fig. 1.1 is Fig. 1.2, the research project timeline. It 

shows when each part or activity of the study was started and finished. It can be seen that 
the project lasted 43 months, from beginning to submission of the thesis for examination. 
At least 4 of these months were lost due to illness. But even so, the actual time to finish 

exceeds the planned time of 36 months. Looking back, the plan appears to have been 

somewhat optimistic. 
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2. A Survey of the SEN 

Literature 

2.1 Introduction 

Why Survey the Literature7 

This chapter is an essay about literature. The objective of looking at the literature was 

generally to learn about Special Educational Needs (SEN), Emotional and Behavioural 

Difficulties (EBD) and Inclusive Education. Secondly, since the research project had to 

be performed within given time constraints, the literature was read in order to allow 

informed choices in narrowing the focus of the research. It was particularly important to 

survey the literature in order to avoid performing redundant research in areas where there 

are no gaps in the literature. 

Which Literature was Surveyed? 

Mindful of the contextual nature of educational research findings, most of the literature 

examined is British. Occasionally, in the absence of British literature, research findings 

from other countries were examined. Such international literature was mostly from the 
United States of America. 

In Britain, the concept of SEN only became prominent at the start of the 1980s. As a 

result most of the research corresponds to that era. As will be shown, the educational 

system has undergone significant changes since. So to ensure the most relevance, most of 
the literature read was published in the 1990s. 

In this case, as in most cases in the education field, the literature is not restricted to 

academia. Substantial amounts are reports by practitioners as well as official government 
documents. Four interrelated areas of educational research have been examined: 
Educational policy to learn about the wider educational environment; Special Educational 
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Needs and Inclusive Education practice within this enviromnent; the specific area of 
Emotional and Behavioural Difficulties within SEN and the school effectiveness and 
improvement literature (Chapter 3) in order to compare general effectiveness with 
effective inclusion. 

How is the Survey Reported? 

This chapter is organized as follows. In the second section, a grounding of the subject is 

gained by defining the terminology. This is followed by an examination of the benefits of 
inclusive education. In the third section, factors that may have contributed to the failure 

of inclusive education are explored. In the fifth section, the chapter closes by identifying 

the gaps found in the literature. 

The survey of the school effectiveness and improvement literature is described separately 
as chapter 3, owing to the fact it is essentially different from the SEN literature. 

2.2 Definitions 

2.2.1 What are Special Educational Needs? 

The concept of SEN was first introduced by the Warnock Committee of Enquiry (DES, 
1978). This was in order to remove the stigma and lack of proper provision that children 
identified as belonging to various categories of 'the handicapped' had previously 
suffered. The Committee justified the necessity of this thus: 

We wish to see a more positive approach, and we have adopted the 
concept of SPECIAL EDUCATIONAL NEEDS, seen not In terms of a 
particular disability, which a child may be judged to have, but In 
relation to everything about him, his abilities as well as his disabilities- 
Indeed all factors which have a bearing on educational progress. 

We therefore recommend that the statutory categorisatlon of 
handicapped pupils should be abolished. 

The committee then defined SEN: 
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In very broad terms special educational needs Is likely to take the form 

of the need of one or more of the following: 

(1) the provision of special means of access to the curriculum through 

special equipment, facilities or resources, modification of the physical 

environment or specialist teaching techniques; 

(11) the provision of a special or modified curriculum; 

(111) particular attention to the social and emotional climate In which 

education takes place. 

There has been criticism of the Committee's concept of SEN. Notable among these is 

Norwich's assertion that the committee's arguments for abandoning categories were 

weak and off-the-mark principally because in identifying children with SEN the report 

was in effect establishing categories of two: Those with and those without SEN 

(Norwich, 1993). However, the government of the day took the recommendation of this 

new concept, among many others, on board when it formulated the 1981 Education Act. 

To this day, the definition of SEN has remained largely unchanged. Officially, according 
to the 1996 Education Act (DfEE, 1996b): 

A child has "special educational needs" for the purposes of this Act If 
he has a learning difficulty, which calls for special educational 
provision to be made to him. 

A child has a "learning difficulty" for the purpose of this Act If- 

(a) he has a significantly greater difficulty In learning than the majority 
of children of his age, 

(b) he has a disability which either prevents or hinders him from 
making the use of educational facilities of a kind generally provided for 
children of his age In schools within the area of the local educational 
authority, or 

(c) he Is under the age of five and is, or would be If special educational 
provision were not made for him, likely to fall within the paragraph (a) 
or (b) when of or over that age. 
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The main difference between the two definitions is that the latter definition is much more 

specific and defines who has SEN rather than what SEN requires. This was to redress 

some of the lack of clarity for which the 1981 Education Act has been severely criticized. 

2.2.2 What are Emotional and Behavioural 

Difficulties? 

Emotional and Behavioural Difficulties is, collectively, a relatively more recent term 

used to describe the difficulties of children that may have previously been referred to as 

'the Perishing Classes', 'Mentally handicapped' (DES, 1978), 'the Maladjusted' 

(Ministry of Education, 1955) or even 'Psychiatric Disorder' (Graham and Rutter, 1970). 

Laslett (Laslett, 1977) discusses the context in which each of these terms was used in 

detail. Given the complexity of the issues involved, most definitions of EBD are 

themselves subjects of debate and can sometimes be highly contentious. This may be 

because EBD as a concept is undefined and ill structured (Cooper, 1994). There is still, 

however, a practical need for a working definition. One such definition is provided by the 

Department for Education Circular 9/94 (DfE, 1994e) 

Emotional and Behavloural difficulties Ile on the continuum between 

behaviour which challenges teachers but Is within normal, albeit 

unacceptable, bounds and that which is Indicative of serious mental 
Illness. 

It would be 'overly generous', according to Cooper (1998) 'to describe this as a 
"definition"'. Despite this caustic criticism, Cooper in writing the next sentence concedes 

that this definition is 'important, however, in that it distinguishes behavioral difficulties 

from mere lack of discipline. ' Daniels et al (1999) conclude from their research with 
EBD practitioners that 'the definition in Circular 9/94 meets with the greatest measure of 

agreement'. If one accepts this definition as reasonably representative, then EBD can be 

anything from withdrawn and introverted behaviour, on the one end of the spectrum, to 

disruptive and extrovert behaviour at the other end. It can range from 'social 

maladaptation to abnormal emotional stress' (DfE, 1994e). 
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2.2.3 What do the terms Integration, Inclusion,, 

Exclusion and Segregation mean? 

To any layperson the terms "social maladaptation" and "abnormal emotional stress" 

sound like serious pathologies so that a child with EBD might require 'special', i. e. other 

than 'generally provided', resources. In most cases the ordinary or mainstream school 

that the child is attending at the time the SEN are identified will have or acquire the extra 

resources so the child will continue being educated in the mainstream school. This 

process of non-segregation or non-exclusion can be considered as 'inclusion'. 

In a small, though significant, number of cases the severity of need is so high that the 

mainstream school cannot provide for the child. It is then the legal responsibility of the 

Local Educational Authority (LEA) to find the child a place in a special school that deals 

specifically with children with EBD and has the resources needed to deal with higher 

levels of need. The special school system is, historically; separate (in terms of resources, 
deployment of resources, location etc. ), hence the term. 'segregation'. If the special school 
is successful in reducing the EBD sufficiently, then the child can be transferred back to a 

mainstream school. This placement of a special school child in mainstream is known as 
'integration'. 

In the literature, the distinctions between the terms integration and inclusion can 
sometimes be blurred, e. g. '... inclusion was taken to be a process of developing ways of 
facilitating the participation and learning of pupils in mainstream' (Ainscow et aL, 1999). 
In this case Inclusion is the all-encompassing process that includes integration, re- 
integration, non-exclusion and non-segregation: 

Inclusion describes the process by which a school attempts to respond 
to all pupils as Individuals by reconsidering Its curricular organisation 
and provision. Through this process, the school builds Its capacity to 
accept all pupils from the local community who wish to attend and, In 

so doing, reduces the need to exclude pupils. (Sebba and Ainscow, 
1996) 

13 



Sometimes inclusion also describes a number of programs, other than full classroom 

participation, that are designed to allow children with SEN to take part in mainstream 

school life (Barrow, 1998). These include partial integration in link programs between 

mainstream and special schools, and link programs between On-site special units and 

mainstream classrooms (sometimes called Locational Integration). In practice, lack of a 

clear understanding of the term Inclusion can have a significant effect on whether 
Inclusion succeeds. Ainscow et al (1999), report from their research with LEAs that the 

way one LEA described its inclusive policy showed that its policies encouraged 
integration but not inclusion. 

2.3 Benefits of Inclusive Education 

2.3.1 Introduction 

In the last section, an attempt was made to define the terms 'Inclusion' and "Integration' 

as the conceptual opposites of 'Exclusion' and 'Segregation'. Now that there is some 
distinction between the terms, it will be shown that for almost all stakeholders full 
inclusion of all children is the ultimate goal. Segregation and subsequent Integration may 
be necessary, and thus acceptable, for children with severe difficulties. Exclusion, on the 

other hand, is to be minimised. This section explores why this is the case. 

2.3.2 What has happened since Warnock called 
for increased Integration? 

Increased Integration is what the Warnock report called for (DES, 1978). Between 1982 

and 1996, the number of primary and secondary school aged children in special schools 
in England decreased from 1.75% of the total school population to 1.4% (Swan, 1994; 
Norwich, 1997). Conversely, Cole et al (Cole and Visser, 1998) report that once a child is 

referred to a special school the child has just a little less than 4.5% chance of being 
integrated back into mainstream school. Obviously the system is not working quite as 
well as the visionary Warnock committee envisaged. The Department for Education and 
Employment recognised this, hence as a preamble to the chapter on EBD in the 1997 
Green paper (1997b) on SEN makes the call: 
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The ultimate purpose of SEN provision is to enable young people to 
flourish In adult life. There are therefore strong educational, as well as 
social and moral, grounds for educating children with SEN with their 

peers. We aim to Increase the level and quality of Inclusion within 
mainstream schools, while protecting and enhancing specialist provision 
for those who need It. 

The question that one asks oneself then is there anything wrong with special schools? 
What are these strong educational, social and moral grounds for increasing inclusion? 

Are there any other compelling arguments? 

2.3.3 Human Rights 

The British Government is not isolated in calling for increased inclusion. The United 
Nations Educational, Scientific and Cultural Organisation (UNESCO) bringing together 
92 countries and 25 international organisations at the 1994 World Conference on Special 
Education held in Salamanca, Spain stated (UNESCO, 1994): 

Regular schools with this Inclusive education orientation are the most 
effective means of combating discriminatory attitudes, creating 
welcoming communities, building an Inclusive society and achieving 
education for all; moreover, they provide an effective education to the 

majorltyof children and Improve the efficiency and ultimately the cost- 
effectiveness of the entire education system. (Emphasis added. ) 

This is a very powerful argument indeed. The notion is that SEN provision is an Equal 
Opportunities issue. The argument is simple and fundamental: Education is a human right 
and therefore all children, disabilities or difficulties notwithstanding, have the right to 

attend the same mainstream school as their peers. In its Inclusion Charter, the Center for 
Studies on Inclusive Education (CSIE), an organisation that is arguably the most 
vociferous champion for all-inclusive education in England, concurs with this view and 
argues (CSIE, 1989): 

Segregation In education because of disability or learning difficulty Is a 
contravention of human rights as Is the segregation because of race or 
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gender. The difference Is that while sexism and racism are widely 
recognised as discrimination and outlawed In many LEAs' equal 
opportunities policies, discrimination on the grounds of disability or 
learning difficulty Is not. 

Furthermore, the historical evidence is that segregation discriminates against specific 

groups of the society: Special schools have disproportionately comprised boys rather than 

girls, children from ethnic minorities and low-income families (Dunn, 1968; Birch et aL, 
1970; Mercer, 1970; Cole and Visser, 1998). Therefore, it would not be unfair to suggest 

segregation is not just discriminatory but also specifically elitist, racist and sexist. 

2.3.4 Are Emotions Clouding Logical Argument? 

It is difficult to detract from the human rights argument on moral grounds. However, one 
has to put it into perspective. Firstly, most organisations that campaign for total inclusion, 

such as the CSIE, are composed of adults who have disabilities or had learning 
difficulties as children and describe themselves as 'survivors of special schools'. Given 
the absolutely scandalous treatment of children in some special schools in the past (see 
L. aslett et al, 1998), they are instinctively, and quite logically, strongly against 
segregation. While this is understandable on the one hand- being an emotive issue- it is 
fair to say that they are hardly likely to be objective on the other. Secondly, an argument 
like this implies that the only reason that a child might be segregated is because they have 

a disability or learning difficulty. This is, in fact, true in some cases (particularly for 

children with behavioural difficulties) where schools have intolerant attitudes as 
discussed below. However, ideally, children are segregated because the disability or 
learning difficulty that they have means a mainstream school cannot provide for their 
SEN (e. g. DES, 1983a; DfEE, 1996b). Some practitioners of SEN believe there are 
pitfalls in seeing children with SEN as part of disadvantaged members of society such as 
women and ethnic minorities and, 'therefore what is needed is changes in institutional 

structures to give them equal opportimities to mainstream education rather than 
developing methods of teaching that compensate for their disabilities' (Ware, 1990). In 
reviewing the Fish Report (1984), Ware further observes: 
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The Fish Committee clearly Interpreted equal opportunities for children 
with special educational needs to mean equality of access to 

mainstream provision and curriculum. 

In Ware's view, the Fish Committee made calls for increased access to mainstream 
schools without actually giving due attention to what would happen to the children once 
they were there. The question then has to be asked: what would be the consequences for 

the children if all LEAs outlawed segregation without giving due attention to whether the 
human systems that schools are have the flexibility and capacity to provide for them? 
Would the survivors of special schools have as good an education if they had not 
attended special schools? Does this matter when the issue is human rights? The CSIE 
thinks not. Integration should be tried whether or not success is guaranteed. Linda Shaw 

writing for the CSIE claims (Shaw, 1990): 

But perhaps most Importantly the meaning of Integration, as 
understood by Catholic schools In Waterloo and Hamilton (Canada), 

makes a quest for proof of success not only Impossible but also hurtful 

... being Integrated In an ordinary school no more requires a 
guarantee of success than does participation In any other ordinary life 

experience. Integration reflects the value and the sort of society 
schools are aiming to build. It proclaims the right of children with 
disabilities to belong. And there Is no need to prove It. 

2.3.5 Given Conflicting alms, can there be a 
Balance? 

The contention here is that in order to have increased or total inclusion we have to 

redefine the purpose of schools (Thomas, 1997). This is not only a much wider and 
deeper debate but also an important one that crops up frequently in discussions involving 
SEN. As Ware (1989) argues, the perceived purposes of education influence policy 
formulation and that trends in training, research and practice are influenced by policies. 
The Warnock committee (DES, 1978) deflned the purpose of education as: 

We hold that education has certain long-term goals, that It has a 
general purpose, which can be definitely, though generally, stated. The 
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goals are twofold, different from each other, but by no means 
Incompatible. They are, first, to enlarge a child's knowledge, 

experience and Imaginative understanding, and thus his awareness of 

moral values and capacity for enjoyment; and secondly, to enable him 

to enter the world after formal education Is over as an active 
participant In society and a responsible contributor to It, capable of 

achieving as much Independence as possible. 

It is a reasonable argument (Barton and Tomlinson, 1984; Dessent, 1987) that in western 

developed economies the perceived purpose of education is rather closer to the second 

part of Warnock's definition than the first i. e. more geared towards the development of a 

successful economic rather than a social life after school. Dessent argues forcefully that, 

"... the smooth running of a normal education system is seen as depending in a large 

measure on the removal of the 'misfits' and potentially troublesome groups of children 

via special education. Such children are seen as representing a potential threat to those 

aims and goals of schools concerned with the maintenance of discipline, control and the 

pursuance of academic excellence and examination credentials for the academically 

successful. " As later discussions show, a school's pursuance of the two goals of 

education as defined by Warnock can be and very often are, due to numerous 

unfavourable environmental conditions, in conflict. Under such circumstances schools 

are forced to resolve a dilemma: to include or not to include. Shaw's argument is that 

schools have no choice. They have to include because the socio-educational benefits of 

all-inclusive education far outweigh the possible detriments of an academically 
ineffective education and so the risk is worth taking. 

2.3.6 Can Schools Foster Inclusive Society? 

As outlined by the CSIE quote above, one of the strongest sociological arguments for 

increased inclusion is that it is the first step towards building a more inclusive society. 
The CSIE Charter further expands this point: 

We believe that segregated education Is a major cause of society's 
widespread prejudice against adults with disabilities or difficulties. De- 
segregating special education is therefore a crucial first step In helping 
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to change discriminatory attitudes, In creating greater understanding 
and In developing a fairer society. 

In other words, inclusive education enhances the bridging of the 'them' and 'us' divide. 

The argument is that in order for prejudice against adults with disabilities or difficulties 

to be removed the contribution that they make to society need to be acknowledged, 
respected and appreciated. This is not easy and most improbable if children without 
difficulties or disabilities do not interact with children with SEN. The CSIE argument is 
backed up by its own research. Shaw (1990) describes the enrichment to the learning 

experience of mainstream children without SEN: 

Before, I thought that If there was a handicapped person in the family I 

could not cope with It. (Canadian student) 

The benefit to this child is that he now has gained confidence in his own ability to relate 
with people with difficulties. The child is now more able to value the contribution of 
people with difficulties and can therefore allow himself to form relationships with them. 
The child with SEN can now contribute more now that his/her contribution is 

acknowledged and respected rather than rejected. Furthermore, because mainstream 
schools are larger and cater for the wider population, children with SEN included in such 
schools have more opportunity to form relationships from a wider choice. Psychological 

research suggests that the degree of choice that a person has in forming relationships is an 
important feature in the quality of such relationships (Association of Educational 
Psychologists, 1989). The same research further suggests that an increased degree of 
integration enhances social learning: 

The greater the degree of social Integration, the greater will be the 
number and range of natural learning opportunities. There will also be 
Increased opportunities to observe people who could be positive role 
models. 
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2.3.7 Can Children with EBD form Successful 

Social Relationships in Mainstream Schools? 

The counter-argument here is that the Association of Educational Psychologists assertion 
is contingent upon the child being able to form relationships. This has been observed to 

happen particularly when the children without SEN understand. Daniels et al (1998) 

report from their research of EBD in mainstream schools that: 

Discussion with a group of pupils In School CS4 (a secondary school) 

and observations In different schools indicated that 'ordinary' pupils 
could be understanding and tolerant of pupils with SEN, Including those 

with some forms of EBD. ' 

The worry, though, is that generalisation is untenable here. Most children with SEN can 
form relationships without significant difficulties: See for example, the literature review 
by Crowther (1998). Can the same be said about children with EBD? Research has shown 
that inability to form relationships easily is a fundamental factor common amongst 

children with EBD. The key accounts (Klein, 1932; Winnicott, 1965; Dockar-Drysdale, 

1974) are reviewed critically by Cooper (1994). Cooper further relates instances of the 
difficulties that children with EBD face in trying to form relationships: 

'You didn't know them (teachers In the comprehensive school) that 
well. You're only getting about 35 minutes a day with them, with 
everyone else. I don't think they cared. They said, 'It's your life. It's 
up to you. You do what you like. ' (14-year old boy) 

"They (his classmates) used to dare me to do things. Like shout things 
out. I did... I did not care. It was a laughl We used to have a good 
laugh... I used to get told off. It was Just having a laugh. ' (13-year-old 
boy) 

In the first case, the child acknowledges that he could not form a relationship with the 
teacher because the teacher did not have enough time for him. This may be because the 
teacher did not recognise his need for extra attention. It may simply be that the teacher 
did not have time to spare (Wise and Upton, 1998). The 13-year-old is different. He was 
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misbehaving because he was trying to form relationships with his peers who had 

marginalised him. In both cases, the explanations point to some of the reasons why 
inclusion/integration of children with EBD so often fails. These are considered fully 

below. The crucial and relevant argument in this part of the discussion is that in both 

cases the children had failed to form the relationships. If social integration is a major 

advantage of inclusive education, these children did not gain from it. 

2.3.8 How do the Social Benefits of Mainstream 

Schools Compare with Special Schools? 

The reader may perhaps think the instances cited above represent cases for two, though 

not necessarily diametrically opposite, stands on the social benefits of inclusion to 

children: the exponents and the skeptics. The question then is: are there any recent and 

significantly discriminant comparative studies on the social integration of children with 
SEN in special and mainstream schools? Yes, there are. Research findings (Hegarty and 
Pocklington, 1981; Slavin and Madden, 1986; Galloway and Goodwin, 1987; Tisdall and 
Dawson, 1994; Whitaker, 1994; Lipsky and Gartner, 1997; Wise and Upton, 1998) show 

that children with SEN in mainstream settings interact more with mainstream peers, are 

more socially-accepted and become more socially accomplished. 

2.3.9 Does Segregative Society Pay in the Long- 
term for Spurning Inclusive Education? 

Furthering the argument that inclusive education is the first step towards an inclusive 

society- of which it is indeed integral-, Thomas (1997) argues that 'the true cost of 

segregation is the stigmatization and alienation of those people who would otherwise 
have been able and willing to take a fuller part'. Others support this argument (Hutton, 
1995; Kay, 1996; Plender, 1997). Hence, a society that describes the objectives of its 

mainstream schools in Dessent's terms pays for the myopia eventually. 

The logical conclusion from the preceding arguments is that that inclusive education is 
desirable because it promotes the inclusive society. Why then has progress toward 
inclusion been so modest? 
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2.4 Failure of Inclusive Education 

2.4.1 Has Central Government Policy Lacked 

Conviction? 

Both Barton and Dessent have been cited above as blaming the failure of inclusion on the 

perception that it detracts from the perceived main goals of education. If this is the case, 
then by Ware's logical relationship between perceived outcomes and policy, successful 
inclusive education has been hampered because government policies have not addressed 
the issue effectively. In fact it is the belief of most researchers that some government 
policies have been not merely ineffective but actually harmful to inclusion efforts. 

Over the past century, the evolution of education culture with respect to SEN has been 

particularly turbulent. The Warnock Report comprehensively describes the development 

of SEN from 1870 through 1977. Laslett (1977) critically reviews policies of the same 
era with regard to children with EBD. The evidence from both these momentous 
discourses is that historically inclusion was not merely a non-priority area, it was, 
arguably, dismissed as out of hand. Such negativity is most aptly demonstrated by the 

official agenda such as that of the Underwood 'Committee on Maladjusted Children' 
(Ministry of Education, 1955). The Warnock committee, through the 1981 Education Act 

changed all this. The 1981 Education Act meant that most of previous policies relating to 
SEN were repealed. As a result and through the healing of time, the largely exclusive 
nature of pre-1981 policies should have marginal influence on current SEN practice. 

The 1981 Act required LEAs, to identify children with Special Education Needs through a 
five stage process that could culminate in the issuing of a 'Statement of Special 
Educational Needs' ('statement'); obliged LEAs to place children with SEN in 

mainstream schools whenever possible; to make the extra provision if this was not 
possible; and to involve parents at all stages. These changes were mostly welcomed by 
the SEN community. For instance, Cooper (1998) refers to the act as 'this highly 

significant milestone in the development of policies for children with SEN'. Hegarty 
(1994): "the Education 1981 Act gave a fin-n legislative commitment to integration. ' On 
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implementation in 1983 (DES, 1983a), the Act had a significant albeit gradual positive 
effect on integration: The number of children educated in special schools, which had 

previously been growing, started to decrease annually. However, many commentators 
argue that its practical impact was not as significant as its cultural impact (Welton and 
Evans, 1986; Goacher et aL, 1988; Lloyd-Smith, 1992). Mel Lloyd-Smith, for example, 
describes the act as, 'well-meaning but toothless'. This lack of bite is attributed to various 
reasons. Welton and Evans concur with the earlier cited Barton (1981) and Dessent 
(19 87) by contending that the Act failed in implementation mainly because the prevailing 
'Right-Wing' political and economic climate of the 1980's could not accommodate the 
ideologies of the Act. These were based on the Warnock report, which had been 
formulated in a more conducive socialist environment. 

The Act has been found wanting in many practical aspects. Perhaps the best exploration 

of these failures is provided by a comprehensive report by the Audit Commission (1992). 

While acknowledging the many positive impacts of the Act, the commission listed the 
following as the major causes of serious deficiencies: 

* Lack of clarity both about what constitutes special educational needs and about 
the respective responsibilities of the school and the LEA, 

* Lack of clear accountability by schools and LEAs for the progress made by 

pupils, and accountability by schools to the LEA for the resources they receive, 
and 

* Lack of incentives for LEAs to implement the 1981 Act. 

The results of the first of these flaws were that there were large fluctuations in the 
number of statements issued between and within LEAs. The committee concluded that 
the issuance of statements had less to do with the level of need than with the 
interpretation of the Act. It was also evident that factors that should have been irrelevant 

were influencing the procedures. A fascinating example of this was whether the parents 
of a child had a lawyer. LEAs were also issuing deliberately vague statements so as to 
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limit their future long-term financial obligations. Consequently, much against the 
Warnock Committee's aspirations, the study deduced: 

Since most statements for pupils In ordinary schools are vague, they 

cannot protect a specific level of provision. The notion that statements 

protect resources Is therefore a fallacy. 

Secondly, as a result of lack of administrative structures to oversee the identification 

process, LEAs were taking much longer to issue a statement than the six months that the 

act had stipulated. Thus, for some children when a statement was issued it was virtually 

useless. It was clear that once a statement was issued LEAs were doing little to monitor 
that the specified provision was being made: 

... the LEA Is legally In the position of the person representing the 

child's educational Interests. However, It Is also the provider of 

education through special schools. There Is no separation of the role of 
the client, who purchases the services, and the contractor, who 
delivers them. Hence the LEA Is In a position of monitoring Itself. 

Legislation, codes of practice and Enquiry Committees' recommendations introduced 

since the publication of the Audit Commission report have tried to redress some of the 
deficiencies accounted above. These are discussed below. However, the third major flaw 
identified by the Commission was mainly a result of the tension resulting between the 
1981 Education Act and the 1988 Education Reform Act. 

If the 1981 Act had been radical, then the 1988 Education Reform Act was more so. It 

put the market forces model of education firmly into place. This was entirely 
characteristic of the central government of the day. Haviland (1988) for example suggests 
that by attempting to suppress the 20,000 replies to the 1987 consultation paper- and thus 
ill-advisedly removing any possibility of ownership of the policies within most of the 

educational community- Kenneth Baker, then Secretary of State for Education, perceived 
expert educational opinion as irrelevant to the Act's basic objective. This basic objective 
was, according to Simon (1988), the pursuit of political popularity. Simon cites the 
following statement made by Margaret Thatcher as clear evidence of this: 
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... just as we have gained political support In the last election from 

people who had acquired their own home and shares, so we shall 
secure still further our political base In 1991-1992 by giving people a 
real say In education and housing. (The Independent 19th jUly' 1987) 

Given this evidence, Mel Lloyd-Smith (1992) concluded that 'The Education Reform Act 

was part of the broader agenda aimed at replacing the welfare state with the enterprise 

society'. Why then was the Act perceived this way? 

The Education Reform Act introduced the National Curriculum and tables of comparative 

performance, Local Management of Schools (LMS) (DES, 1988a) and Open Enrollment. 

Each of these changes has had a major impact on the education of children with SEN and 
is worthy of an essay on its own. Indeed, there are many such worthy accounts. Right 

from the start, the SEN literature has been scathing. It considers the Reform Act 

retrogressive to inclusive education. In 1992, Lloyd-Smith, for example, questioned: 

It Is legitimate to question whether, In the ethos created by a system 
such as this, the rights and needs of the most vulnerable and 
disadvantaged pupils will be sufficiently safeguarded. The continued 
progress towards special education reforms In the 1980s depends partly 
on the acceptability of the Ideology which was their driving force. And 
It Is plain to see that this conflicts fundamentally with key elements In 

the new conservative education doctrine. Ensuring that all children 
have equal rights of access to education and minismising differentiation 
will not be aided by the adoption of consumerism and the creation of a 
hierarchy of schools; the avoidance of categorisation and labeling will 
be Impeded by the stress on competition, and the aim of parents In 

partnership with teachers Is weakened by the notion of parents as the 
consumers of teachers' services. 

Writing six years later, Cooper (1998) confirms the justification of Lloyd-Smith's fears: 

Unfortunately, In spite of the Inclusive education rhetoric underpinning 
the Education Reform Act It has been seen to have negative 
consequences for vulnerable children. 
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Evidence of Cooper's statement can be seen in the sharp rise in the number of children 
excluded from mainstream schools between 1990 and 1991 (Pyke, 199 1). 

The education of children with SEN in the early 90's- especially children in boarding 

accommodation and in the care of social services departments ('in care'), was also 
fundamentally affected by the introduction of the 1989 Children Act. The Act brought the 

welfare of children to the core of all decisions involving placement. It increased 

children's rights and say in their own welfare. Consequently, the Act fundamentally 

changed the relationship between children and the adults caring for them (i. e. parents, 

corporate parents or carers, etc. ) from one of 'parental rights' to 'parental responsibility'. 
Despite the improvements this would bring in placement decisions, the Act was not well 

received on implementation: At the time, it was generally assumed to be the cause of a 
high increase in allegations of child abuse. The blame was misplaced according to 

Rimmer (1998). Rimmer argues that this was bound to happen, anyhow, given the bad 

treatment of some children at the time. Whatever the strength of Rimmer's argument, the 
fact is the Act did result in such a suspicious atmosphere that carers were unsure how to 

relate to children. This insecurity hampered the progress of children with SEN especially. 
While a few isolated cases of children abusing their power (Davie et aL, 1996) or 

wrongful abuse allegations may still exist, the consensus is the negative influences of the 
Act were transitory. Through the healing of time and clarification of the Act (DfEE, 

1997a) the suspicious atmosphere has lifted and the long-term effect of the Act has been 

improved decision making and care for children (Dartington Hall Social Research Uni t, 
1995; National Commission of Enquiry into the Prevention of Child Abuse, 1996; 

Cooper, 1998; Rimmer, 1998). 

Bowing to ferocious pressure from various lobby groups, the conservative government 
rectified some of the harm done by the 1988 Education Act by formulating the 1993 
Education Act (DfE, 1994b). Part Ul of the 1993 Act repealed the 1981 Education Act 

and as such most of the changes it introduced were aimed at improving the effectiveness 
of that earlier Act. The main legislation of the Act was to introduce a code of practice on 
SEN for LEAs (DfE, 1994a). This was accompanied by the so-called 'six-pack' of 
circulars of directives and guidance on how to handle specific areas of SEN including 
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behaviour and discipline, exclusions and children with EBD (DfE, 1994c; DfE, 1994f; 

DfE, 1994d; DfE, 1994g; ME, 1994h; DfE, 1994a). The code of practice prescribed a 
five-stage intervention approach from initial assessment of difficulties through to the 
issuance of a statement. It specified that schools were to handle the first three-stages with 
the possible involvement of outside agencies at stage three. Stages four and five would 
involve schools and LEAs working together. In order to make statements more relevant, 
the code also put a total limit of 26 weeks to issue a statement. During all these stages, 
schools and LEAs were instructed to involve parents. Parents were further empowered by 

being allowed to choose schools where children could be placed, while at the same time 

obliging schools to accept children as per parental choice. If schools refused, parents 
could appeal. In fact, the Act greatly increased parents' rights to appeal school and LEA 
decisions. To improve SEN practice generally, schools were to plan and report on SEN 

policies. 

Ideologically, the Act has been generally well received, most especially because it 

specifically states that children with SEN are to be normally educated in mainstream 

schools (CSIE, 1999). While conceding that his was an opinion at odds with others, 
Booth (1996) argues, however, that this 'encouragement' of inclusion is limited and that 

the emphasis on the identification of special needs categories 'in the present climate of 

selection within and between schools may promote exclusion rather than inclusion. ' On 

implementation, the main strength of the Act was also its weakness (Rimmer, 1998). It 

required schools to demonstrate to the LEA evidence of SEN assessment and provision 

made. This ensured that LEA SEN resources would be spent only where needed. 
However, this could also result in the LEA disputing schools' evidence of SEN, which 

may result in lack of provision. Further by linking SEN funding to individual pupils, the 
Act reduced the flexibility with which schools can use SEN resources (Sebba and 
Ainscow, 1996). Despite these failings, this part of the Act was almost wholly 
incorporated in the Education Act 1996 as part IV (DfEE, 1996b). 

Other than the Acts mentioned so far, the only other Act that could have had an influence 

at the start of this study is the previously mentioned 1997 Education Act. Besides 

clarifying parts of the '89 Act, its main intention was to set in law procedures for dealing 
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effectively with discipline and behaviour in schools. Except for a few comments on the 

possible limitations of the act (Cooper, 1998), there was little critical comment on this 

Act in the literature, as it was not implemented until 1998. 

2.4.2 Consequence of Legislation; is Education 

Culture Exclusory? 

From the literature, it is most obvious that in the last two decades the two pieces of 
legislation that have affected inclusive education most are the 1981 Education Act and 
the 1988 Education Reform Act. Ignoring the rhetoric, the two Acts are poles apart in the 

way they changed- or did not change- practices. They have one thing in common, though: 
both Acts affected cultural attitudes to inclusion. The 1981 Act fostered positive attitudes. 
The later Act did the opposite. It is clear that negative attitudes to an child, never mind Y 

one with SEN, are very harmful. Yet in the competitive environments established by the 
1988 Act, attitudes to children with SEN, and EBD especially, cannot be, and rarely are, 

positive. This is because it is believed, on the one hand, that inclusion harms children 

without SEN educationally. On the other hand, the belief is that most children with SEN 

are better off in special schools. Is there a sound basis for either of these beliefs? 

Although the emerging belief is that taking on the challenge of inclusive education 
improves teaching to the benefit of all children (Sebba and Ainscow, 1996), in the UK, 

there has been little research examining the academic progress of children in inclusive 

education settings. But in the USA, Baker et al (1995) and the NCERI (1995) have 

reported a small positive effect on the academic and social outcomes of pupils with SEN 
in mainstream. With regard to all children in inclusive education settings, the 
international evidence is equivocal (Hegarty, 1993; Staub and Peck, 1995). Research has 
dispelled little of the uncertainty about the overall progress of children in inclusive 

schools. It is understandable therefore that competitive schools may choose to exclude 
some children. This can be done initially by selection. Eventually others with perceived 
difficulties are excluded. This is especially true of children with EBD: 

For schools, pupils with EBD can represent problems to which exclusion 
has sometimes seemed the only recourse. (WEE, 1997b) 
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... referral to special schools commonly Involves children whose 
behaviour had disturbed mainstream schools beyond their levels of 
tolerance. It was not that the Identified behaviour constituted EBD for 

the pupils deemed EBD, although It usually did: It was more that the 

behaviour was seen to cause learning difficulties for their mainstream 

peers. (Cole etal., 1998) 

Clearly the belief in schools that children with SEN, and with EBD in particular, may 

detract from overall performance is not just genuine and but also endemic. Research has 

shown that once a child is labeled as 'disruptive', 'disturbed' or even 'EBD' (see 

discussion on labeling in Galloway and Goodwin, 1987; Norwich, 1993; Cooper et aL, 

1994; Miller, 1994), chances are mainstream communities may not accept them: 

Staff (In mainstream) often have problems believing that students with 

EBD will change and are reluctant to accept them back Into the 

mainstream. (Sherbourne, 1998) (see also Montegomery, 1989). 

In some cases this belief can be exacerbated by lack of support from LEAs: 

Possibly, teachers' workloads and Increasingly differing demands on 

their time In mainstream* schools Interfere with these more personal 

and relationship oriented needs of pupils with EBD. Perhaps successful 

mainstream pupils survIve with less Individual time despite research 

which reveals that they too would like Improved relationships with 
them. (Emphasis added. ) (Wise and Upton, 1998) (see also OfSTED, 

1996b) 

At the same time, there is little or no support from local communities to include: Schools 

may not include children because schools that do may become unpopular with parents 
(Lee and Henkhuzens, 1996) (and also Fletcher-Campbell, 2001). This is most likely 

because of lack of knowledge within society, which, as explored above having generally 

not attended fully inclusive schools, is unsympathetic. Whatever the reasons, for schools 
the reality is that not including seems the best way to ensure popularity with parents and 
thus maintain a healthy roll that secures adequate funding. 
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School Managers can opt not to include children with SEN (perhaps not with an entirely 
clear conscience) in the belief that such children are better off in special schools. At the 

same time, one may ask why successive governments and LEAs have not promoted 
greater reductions in segregation and increases in full inclusion: Is it because the inherent 
belief in these ruling bodies is also that children with SEN are better off in special 
schools? Yet, the evidence shows that such a belief has to be a fallacy. Historically, the 
educational performance of children in special schools has been very poor (Christophos 

and Renz, 1969; Lipsky and Gartner, 1987; Anderson and Pellicer, 1990; Gray, 1996). 
Recently, OfSTED has reported great improvements in the educational development of 
children in special schools (OfSTED, 1998; OfSTED, 1999a; OfSTED, 1999b; OfSTED, 
2000a). In general, though, special schools are still comparatively worse off than 
mainstream schools. 

Yet, even a pro-Inclusionist must see that this sort of comparison is inherently unfair: By 
definition, if not necessarily assessment, all the children in special schools have learning 

difficulties. They are a lot more difficult to educate than average mainstream children. As 

a result, some researchers, (e. g. Cole and Visser, 1998) have even proposed different 

parameters for assessing special school performance. For this review, of more currency is 

the evidence from above that children who have been removed from mainstream feet 

much more secure in special schools. Hence, the question, arguably, is not why special 

schools are so poor educationally but why mainstream schools are so poor at inclusion. 

2.4.3 Does Inclusion Fall Because of Ineffective 
SEN practices In Mainstream Schools? Or are 
Schools just Ineffective? 

Historically, research has concentrated on the political, social and moral aspects of 
inclusive education. This was essential to bring the issue of inclusion to the fore. 
Internationally, this great goal has now been achieved (see, for example, Thomas, 1997). 
Accordingly, the focus of the literature has moved on to the more organisational aspects 
of achieving inclusive education. Recently, a number of academic studies have examined 
the characteristics of effective inclusion (e. g. Ainscow and Hart, 1994; Vlachou and 
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Barton, 1994; Booth, 1996; Rouse and Florian, 1996; Ainscow, 1997; Thomas et aL, 
1998). There have been official documents examining the failure of moves towards 

inclusion (e. g. Audit Commission, 1992; DfEE, 1997b; OfSTED, 1999b). There have 

been reports of outstandingly successful examples of inclusive practice (e. g. Flack, 1996; 

Jordan and Goodey, 1996; Barrow, 1998). There have also been research publications 

examining the particularly difficult issue of including children with EBD (e. g. Daniels et 

aL. 1998; Cole et aL, 1999). Undeniably, there is now a substantial and growing body of 
knowledge about what makes an effective inclusive school. What, then, is an effective 
inclusive school? 

From the effectiveness and school improvement literature, an effective school is one that 

adds value (McPherson, 1992) or one where students progress beyond what would be 

expected from the characteristics of the intake (Mortimore, 1991). Thus, an effective 
inclusive school is one that attains added or unexpected value from an intake that 
includes children of all abilities and/or difficulties. Defined thus, it is distinguishable 

from a failing inclusive school (e. g. urban comprehensive) or indeed from an inclusive 

school of unknown effectiveness (such as the one espoused by Shaw (1990)). However, 

is an effective inclusive school any different from any effective school, as such? 
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Table 2.1 Attributes of Effective Schools (Sammons ef al., 1995) 

Firm and purposeful 
1. Professional Leadership 

2. Shared Vision and Goals 

3. A learning Environment 

4. Concentration on Teaching and 

Leaming 

5. Purposeful Teaching 

A participative approach 
The leading professional 

Unity of purpose 

Consistency of practice 

Collegiality and collaboration 

An orderly atmosphere 

An attractive working environment 

Maximisation of learning time 

Academic emphasis 

Focus on achievement 

Efficient organisation 

Clarity of purpose 

Structured lesson 

High expectations all round 
6. High Expectations 

7. Positive Reinforcement 

8. Monitoring Progress 

9. Pupil Rights and Responsibilities 

Communicating expectations 

Providing intellectual challenge 

Clear and fair discipline 

Feedback 

Monitoring pupil performance 

Evaluating school performance 

Raising pupil self-esteem 

Positions of responsibility 
Control of work 

10. Home-School Partnerships Parental involvement in their 

children's learning 

11. A Learning Organisation School-based staff development 
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Historically the focus of school effectiveness research has not been children with SEN. 

Nonetheless, one of the main themes has been the sociological notion that disadvantaged 

children (i. e. principally the urban poor of whom a sizeable proportion have SEN) should 
be able to achieve educationally as much as the advantaged (Coleman et al., 1966). 
Furthermore, while academic attainment is considered the most important outcome, the 
three most prominent British effectiveness studies have also examined social and/or 
affective outcomes such as truancy and behaviour (Reynolds, 1976; Rutter et al., 1979; 
Reynolds, 1982; Mortimore et al., 1988). Thus, an effective school as defined by the 

effectiveness research should not be all that different from an effective inclusive school 
as determined by the inclusive education research. 

Table 2.1 shows the key characteristics of an effective school as identified by Sammons 

et al (1995) in a review of the effectiveness literature. An examination of the cited 

effective inclusion literature showed that the key characteristics of successful inclusive 

schools are not, in the main, different from those listed in table 2.1. For example, there is 

clearly no contrast between this list and Ainscow's list of 'conditions that facilitate 

schools towards more inclusive policies and practices' (Ainscow, 1997). Daniels et al 

assessment of effective practice with children with EBD in mainstream schools (Daniels 

et aL, 1998) describes success as being characterized by the listed factors. Successfully 

maintaining discipline in schools also relies much on adopting these themes (DES and the 
Welsh Office, 1989). Indeed, the most astonishing feature of Sammons et al's list is that 

some of the themes, viz. 2,3,6,7 and 8, are particularly espoused as effective ways to 
intervene in EBD (see Cooper et aL, 1994; DfEE, 1996a; Cooper, 1998). 

There is however one area in which there exists a recognizable gap between the 

effectiveness literature and the inclusive education literature. This is mostly a matter of 

weight. Firstly, while it has long been recognised in effectiveness research that effective 

schools are adaptive organisations (Amor et aL, 1976), it is emphasised that responding 
to individuality and diversity is decisive for inclusive education to succeed (Booth, 1996; 
Rouse and Florian, 1996; Ainscow, 1997; Daniels et aL. 1998). This, of course, is 

obvious: Organizationally to teach an all-inclusive class, the approach must be different 
for each child so as to match his/her level of learning difficulties. The big picture, 
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however, is that a school cannot achieve flexibility if it is lacking in other areas of 

effectiveness such as staff development. To respond flexibly, a school must develop in 

other areas. Hence the view that developing successful inclusive practice will benef"It all 

children (Sebba and Ainscow, 1996). 

Secondly, effectiveness researchers have consistently stressed the need for schools to 

work with parents (e. g. Mortimore et aL, 1988; Tizard et aL, 1992; Coleman et aL, 1993). 

This is also the case with inclusive education researchers. However, inclusive researchers 

go further and stress the need for schools to form close partnerships not only with parents 
but also other agencies to support parents (Chazan et aL, 1994; Asen, 1996; DEEE, 

1997b). Again it can be argued that this is obvious: In some cases of SEN the best 

intervention is family therapy and as such inclusive schools must involve outside 

agencies. Like flexibility, the development of these extra links is more viable if a school 

already successfully relates with its community. 

It can be deduced, then, that effective inclusion is most likely to be based on an extant 

platform of organizational effectiveness. This has been shown to be the case in practice. 
Flack's narrative (1996) of an inclusive high school highlights the fact that success was 
based on good practice that already existed in the school. Given this, then, it can be 

argued that mainstream schools are generally not successful inclusive societies because 

they are not, in general, effective organisations. Admittedly, the comparison made here 
has a literature contamination constraint. Researchers and practitioners alike in the 
inclusive education field have adopted the characteristics identified as key by the 

effectiveness research. Hence a comparison such as this is bound to identify similarities 
more than dissimilarities. Yet still, it can be argued that the dissimilarities are few 
because the similarities are the basic characteristics of any good human organisation (i. e. 
by conventional organisation behaviour theory, e. g. Feldman and Arnold, 1983; Jones, 
1994) (for challenges to conventional thinking see Corbett, 1994). After all, one 
disparaging comment about effectiveness research is that its findings are just 'common 

sense' (see rebuttal in Sammons, 1994). Sense, surely, is bound to be common among 
inclusive education researchers as well? 
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2.4.4 Research into Practice: Do LEAs Broaden 
the Gap? 

In research, both 'inclusion' and 'effectiveness' have been in vogue for some time. Yet 

neither is practiced widely. Why is this so? This is because as Reynolds and Creemers 

(1990) put it 'our knowledge of what makes a 'good' school greatly exceeds our 
knowledge of how to apply that knowledge. To achieve either inclusion or effectiveness 
fundamental change is required. This is true for almost any organisation that wishes to 

respond appropriately to a constantly changing environment. Nonetheless, change is hard 

(e. g. Pondy et aL, 1988; Smith, 1997). Schools have many stakeholders. Nearly all of 
them have conflicting objectives and so change is particularly hard (Fullan, 
1991; Stoll and Fink, 1992; Fullan, 1993; Jordan and Goodey, 1996). Thomas (1997), 

citing empirical evidence (Thomas et aL, 1997), argues that schools cannot successfully 

effect the change to inclusion on their own. Governments, administrators and schools all 
have to be involved in 'planned programmes of inclusion'. 

The role the Central government in England, as discussed above, has played has not 
helped inclusive education moves much. However, the two most quoted stories of 
successful inclusive education have been happening in Newharn (Jordan and Goodey, 

1996) and Merton (Barrow, 1998). Both have involved the Local Education Authority 
(LEA) driving change. Both stories show that committed LEAs can successfully 
implement inclusive education. Back in 1987, Dessent (1987) reported that: 

Aspects of LEA policy have, however, received relatively scant 
attention, even though most researchers, practitioners, teachers and 
parents recognise the crucial Influence of LEA-based policies. 

This has not changed much. Compared to other areas, there is still a huge hole in the 
literature as to what influence LEAs have. Nevertheless, recent research publications and 
official reports have filled the gap somewhat (Audit Commission, 1992; Gray and 
Noakes, 1993; Lee and Henkhuzens, 1996; DfEE, 1997b; Ainscow et al., 1999; OfSTED, 
1999b). In the 1997 Green paper, the government absolved itself of some of the blame 
and placed most of it on LEAs: 
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There Is no reason why children with similar needs In different parts of 
the country should not have similar opportunities to attend mainstream 
schools. Yet at present there Is a wide variation In the percentage of 
children In each LEA who are educated In special schools, ranging from 

under 0.5% In some areas to over 2% In others. 

This is not totally unfair: All the researchers and official bodies agree that inclusive 

education has failed because LEAs in general have lacked effective policies. The policy 
failure has been attributed variously to lack of fundamental understanding of inclusion; 

misinterpretation of government policies or attempts to apply government policies 
inflexibly without regard to local conditions; too much emphasis on the gesture of policy 
formulation; unclear policy statements or even 'bland and benign statements which can 

mean all things to all stakeholders'; ineffectiveness in implementation as policies are 

expected 'to occur by osmosis'; resource pressures; authoritarian approaches rather 

participative formulation; and, perhaps most influential, negative attitudinal values within 
LEAs usually based on the belief that the local conditions are too adverse for successful 
inclusion. 

2.5 Conclusion 

Defined as leaming difficulties for which provision other than that that is generally 
available is required, traditionally, the provision of SEN has been in segregated special 
schools, quite apart from mainstream schools. It is now widely believed that children 
with SEN should be educated in mainstream schools alongside their peers. There are 
plenty of reasons why this process of inclusion has gained so much support. 

The most basic of these is that educating children in separate special schools violates 
their human rights the same way that the rights of other minority groups who are 
excluded from mainstream life are. Since the systematic exclusion of other minority 
groups is outlawed, it is campaigned that segregated education should be outlawed as 
well. It is further claimed that this would reduce discriminatory attitudes in society, in 

general. Secondly, research evidence has shown that the social education of both children 
with SEN and those without is more complete when they are educated together rather 

36 



than separately. Thirdly, it is contended that in the long-term inclusion benefits society 
economically by allowing those of its members with learning difficulties to contribute. 

Despite all this, the efforts towards inclusion have had, at best, modest success. At worst, 
inclusion has failed. This is mainly because of lack of political commitment. 
Subsequently, there has been a failure to bring about the necessary cultural change that 
would allow inclusion to flourish. The education environment remains pessimistic. It is 
believed within Local Educational Authorities and schools that inclusive education will 
detract from academic performance overall. There is no research evidence that shows this 
to be clearly the case. The evidence is actually unclear. Within this negative culture, it 

can be argued that schools fail, or will fail, at inclusion because they are not effective 
organisations, basically. LF-As are also ineffective but why this is so is, as yet, 
comparatively unexplored. 

The children whose inclusion is most likely to fail are those for whom SEN stem from 

emotional and/or behavioural difficulties (EBD). This is because they are perceived 
firstly as likely to cause the most disruption to learning and secondly as unlikely to 

change. Such perceptions are not just based on negative attitudes. Empirical evidence 
suggests children with EBD find it hardest to benefit from social relationships in 

mainstream schools and also exert the greatest demand on resources. Whether they 
disrupt leaming significantly to detract from overall performance is unclear. 

There thus appears to be two areas in which a research contribution can be made. Firstly, 

the impact that children with SEN have on mainstream performance can be studied. 
Secondly, the difference in terms of impact when the SEN are predominantly EBD can 

also be studied. Additionally, the study can be extended from schools to LEAs in order to 

enrich the knowledge about aspects of LEA performance. 
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3. A Brief Survey of the 

Education Effectiveness 

Li'terature 

3.1 Introduction: Objective and 
History 

To explore the impact of both the presence of children with SEN and EBD, it is necessary 
to find out what other factors affect performance in schools. This chapter describes what 
the school effectiveness, education efficiency, SEN and EBD researchers have found to 
be the main factors. 

Historically, it was assumed that schools had no effect on the educational progress of 

children (DES, 1967; Jencks et aL, 1972). It was believed that only the child's family 
background was influential. This belief no longer has any support (Fogelman, 1978; 

Fogelman, 1983). While there were methodological doubts about similar studies in 

Britain (Reynolds, 1976; Rutter el aL, 1979), Mortimore et aL (Mortimore et aL, 1988), 
for instance, showed that schools do make a difference. 

In general, the level of school influence has been found to be variable. Early results (e. g. 
Reynolds, 1976; Rutter et aL, 1979) suggested large effects. This was contradicted by 

research in the early 1980's, which suggested lower influences (e. g. DES, 1983b; DES, 
1984; Gray et aL, 1984). These were followed by studies (e. g. Mortimore el aL, 1988; 
Smith and Tomlinson, 1989; Cuttance, 1992), which estimated the effects of schools to 
be higher. 

It has been established that school and children's- backgrounds affect different outcomes 
differently: Academic versus social outcomes, different academic subjects; e. g. Reading 

38 



Level versus Mathematics. The various influences are now also known to affect children 

of different characteristics differently; e. g. low ability versus high ability, boys versus 

girls; ethnic minorities, etc. Similarly, some factors have been shown to be mutually 
dependent, e. g. academic performance and high academic expectation. 

3.2. School Outcomes 

3.2.1 Academic Performance 

Academic achievement is considered the main outcome of schooling. The large number 

of studies that concentrate on academic achievement demonstrates this. it is so in 

effectiveness research (e. g. critique by Sammons et aL, 1995). It is also the traditional 

output measure in Data Envelopment Analysis of educational efficiency (e. g. Bessent and 
Bessent, 1980; Bessent et aL, 1982; Bessent et aL, 1983; Bessent et aL, 1984; Jessen et 

aL. 1987; Ray, 1988; Jessen and Mayston, 1989; Norman and Stoker, 1991; Ganley and 
Cubbin, 1992; Mancebon and Bandres, 1999; Mancebon and Mar-Molinero, 2000). Even 

SEN researchers, who otherwise strongly challenge the status quo, recognise the central 

position of academic achievement (Chapter 2). 

The evidence is that schools affect performance in different academic subjects 
differently. Mortimore et aL (Mortimore et aL, 1988), for example, have shown that 

schools are much more influential on primary school children's attainment in 

Mathematics than they are on Reading. Reading is, instead, more sensitive to family 
background. Smith and Tomlinson (1989) have demonstrated that the influence of school 
is different on different subject departments. The relationship between academic progress 
and other outcomes is, in contrast, slightly more contentious. 

3.2.2 Main Social Outcomes 

To obtain a more complete picture of effectiveness in Britain, unlike most other studies, 
Mortimore et ah (Mortimore et aL, 1988), Reynolds (1976; 1982) and Rutter et aL 
(1979), analysed social as well as academic outcomes. They measured pupil attendance 
and behaviour. Both Rutter et al. and Reynolds reported high inter-correlations between 
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academic and social achievement. Mortimore et al., on the other hand, have reported a 

significant amount of independence. Steedman (1980) and Reynolds et aL (1987) have 

also reported significant independence. The effectiveness research is ambiguous on this. 

In other fields of research, rather than observed statistical significance itself, it is the 

perceived existence of a relationship that is considered significant. For example, in 

efficiency measurement, Bessent and others (Bessent and Bessent, 1980; Bessent et al, 

1982; Bessent et aL, 1984) have argued, quite logically, that attendance rate is a school 

input because it determines the amount of time children are taught in schooe. Similarly, 

in educational psychology, qualitative ecosystem and behaviourism models (e. g. Upton 

and Cooper, 1990; Cooper et al., 1994; Hayden, 1997) of causation suggest that 
3 

disaffection with the school academic environment exacerbates behavioural problems 

Poor attendance and behavioural problems are both indicators of disaffection. Both 

problems, like academic performance, are also strongly associated with factors out of the 

school's control, viz. age, gender, parental involvement, socio-economic background, 

ability etc. (see, for example, surveys by Hargreaves, 1984; DES and the Welsh Office, 

1989). Mortimore et aL (Mortimore et aL, 1988) note, however, that the influence of 

outside factors on attendance in primary schools is much larger than that reported in 

2 By definition, in DEA, an input must contribute to increases (or reductions) in one or more of the outputs 
(or outcomes). Thus including attendance rate as an input assumes it is correlated with at least one of the 

outputs. 

3A key characteristic of excluded pupils is that they underachieve (e. g. Hayden, 1997; Fletcher-Campbell, 
2001). Exclusion figures, however, are not consistently related to socio-economic status (OfSTED, 2001). 

This suggests the link between children's academic achievement and behavioural problems may be more 
important than can be highlighted by observed statistical significance. 
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secondary schools (cf Rutter et aL, 1979; Reynolds, 1982). They suggest that this is 

because younger children are much less independene. 

3.2.3 Less Prominent Outcomes: The Hargreaves 

Committee Recommendations 

Both attendance and behavioural problems are social outcomes that may be related to 

academic performance. It can be, and has often been, argued that schools should be able 

to deliver much more social development than mere lack of disaffection or 'love of 

school'. 

The Hargreaves Report (Hargreaves, 1984) claims that by concentrating on public 

examinations, secondary schools may strongly represent only one of the four outcomes 

that the Committee considered were essential. The first outcome is 'the capacity to retain 

propositional knowledge, to select from knowledge appropriately in response to a 

specified request, and to do so quickly without reference to sources of information. ' 

The Committee concluded that the public examination focus was also partially able to 

deliver the second outcome, which was 'The capacity to apply knowledge rather than 

knowledge itself.... ' 

The Hargreaves Committee's third aspect was that schools should enable children to 

develop 'personal and social skills; the capacity to communicate with others in face-to- 

face relationships; the ability to co-operate with others in the interests of the group as 

well as of the individual; initiative, self-reliance and the ability to work alone without 

4By placing the primary responsibility to ensure children are not unnecessarily absent from school, the 

efficacy of current legislation on truancy (e. g. DfEE, 1999h) is partially reliant on the influence of home 

(i. e. parents) being, if not large, at least significant. 
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supervision'. 5 According to the Hargreaves committee, achievement of this outcome is 

not covered by public examinations at all. It is also, evidently, not covered by other 

official measures of performance such as attendance rates. 

Since 1992, however, the requirement that OfSTED inspect all schools has, perhaps, 

forced schools to concentrate more on this outcome. It is embodied in the fourth theme 

for school inspection (i. e. 'the spiritual, moral, social and cultural development of pupils': 

DME, 1996c). However, OfSTED's value judgments of school's performance on this 

aspect (Brimblecombe, 1999) have not been used in statistical analyses in empirical 

effectiveness research. As a result, there are no reported results that show how this aspect 

is related to other outcomes and/or environmental factors. 

Fourthly, the Hargreaves committee proposed that rather than just considering motivation 

and commitment as prerequisite to achievement (e. g. Kyriacou, 1986), they should be 

regarded as achievement per se. The committee argued that this was the most important 

of all the outcomes, 'since without it achievement in the other three aspects is likely to be 

very limited, both at school and in the future'. This view is supported by research, which 
has shown lack of motivation to be a hindrance (e. g. Kyriacou and Sutcliffe, 1978; 

Barber, 1993). Lack of motivation and commitment can be indicated, and thus indirectly 

measured, by attendance and delinquency rates. Engendering motivation and 

commitment is particularly important in secondary schools, as children appear to lose 

these qualities the older they grow (Keys and Femandes, 1993) 

5 This is very similar to what Ainscow and Tweedle (1988) identify as 'classroom success' for children 

with SEN. It is also this aspect of social development that, as described in section 2.3.8 of the SEN 

literature review, has been found to be the most significant benefit for children with SEN attending 

mainstream schools. It can be argued, thus, that the absence of focus on this outcome reinforces the 

marginalisation of children with SEN. 

42 



3.3. In-school Factors 

3.3.1 School Effectiveness 

As stated above, the effectiveness of schools makes a difference to both the academic and 
social development of children. There is much consensus in the literature as to what 
characteristics make a school effective. In the main, these are as listed by Sammons et aL 
(reproduced as Table 2.1 in Chapter 2). Since, most studies focus on academic outcomes, 
what is not very well known is how these factors affect the social development of 
children (Sammons et aL, 1995). It is also in doubt whether increased school resources 
result in increased achievement. 

3.3.2 School Resources 

In general, research results of the effect of school resources are unclear. In the US 
Hanushek (1986; 1989; 1996b), for example, concludes that there is little relationship 
between resources and achievement in schools. However, Hedges et aL (1994) analysed 
the same data as Hanushek and came to the conclusion that resources did matter. In the 
UK, empirical studies have suggested weak or insignificant links (e. g. Burstall, 1979; 
Dustman et aL, 1998; Bradley and Taylor, 1999; Vignoles et aL, 2000). 

Several explanations can be forwarded for this apparent lack of correlation. Hanushek 
(1996a) suggests inefficient use of resources masks any potential relationships. Dustman 

et aL (1998), suggest stronger relationships may be observed with aggregated class size 
data, as smaller classes tend to consist of the less able children. Vignoles et aL (2000) 

conclude from interviews, that the benefits associated with capital expenditure are 
perceived to be stronger than can be observed statistically. This is in agreement with 
Burstall (1979) whose review found that the benefits of smaller classes may not be in 
directly leading to better pupil performance but better teacher performance as teachers 
responded more positively to smaller classes. 
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3.4 Individual Child Characteristics 

School and classroom factors, according to Creemers et al (1994), explain as much as 
between 12% and 18% in the variance of student outcomes. Daly's range of 8% and 10% 

(Daly, 1991) and Cuttance's range of 7.5% to 10% (Cuttance, 1992) are much lower. As 

noted in introducing this chapter, there is no general agreement what the range is. What is 

generally conceded is that the proportion of the variance explained by the characteristics 

of the child on entering the school is much higher. Researchers have consistently 
identified five influential child characteristics (e. g. DES, 1967; Rutter et aL, 1979; 

Reynolds, 1982; Mortimore et aL, 1988; Gillbom and Mirza, 2000). They are the family 

socio-economic status (or social class), race, gender, age and ability. There is, arguably, 

one other factor that should be, but is not, generally considered in the research. This is 

SEN. This section is a brief exploration of the six factors. 

3.4.1 Soclo-Economic Status 

In 1967, the Plowden Committee (DES, 1967) concluded that a child's family and 

parents were the only significant factors that affected outcomes. Evidently, this is no 
longer a generally held perspective. Nevertheless, it is still widely accepted that children 

with advantaged backgrounds (e. g. head of households in professional or managerial 
jobs) perform better academically than those from disadvantaged backgrounds (e. g. head 

of households in semi-skilled, manual jobs or on state benefits). Children from 

disadvantaged backgrounds and lone-parent and/or disrupted families are also more likely 

to exhibit more behavioural problems (e. g. Rutter et aL, 1979; Mortimore et aL, 1988; 

Hayden, 1997). 

Why is social economic status so influential? The mechanisms are both simple and 
complex (e. g. Paterson, 1991). For example, sheer material deprivation inhibits the 
inclination or capacity for families to encourage school attendance, let alone high 

attainment. It may be because children from advantaged backgrounds respond more 
sensitively to school effects (Cuttance, 1992). On a more complex level, it may be 
because teachers respond more favourably to children from advantaged backgrounds 
(Kyriacou, 1986; Mortimore et aL, 1988). In an argument that closely parallels those for 
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inclusive education, Kyriacou- and Bernstein (1970) before him- argues, in fact, that 

school response may be the influential factor rather than social class per se. The other 
well-known explanation is that the culture in advantaged homes is such that parents are 
more involved in their children's education and that their expectations are higher (e. g. 
Newson and Newson, 1977; Craft et aL, 1980). This is crucial: It has been noted that the 
influence of increased parental involvement in schools with predominantly disadvantaged 
intakes is higher than in schools whose intakes are predominantly advantaged (Hallinger 

and Murphy, 1986). 

3.4.2 Ethnicity 

In general, children whose language at birth is not English perfonn less well in Reading 

tasks in the early years. This disadvantage does not persist in later years if the children 

are given support to achieve proficiency in English (e. g. OfSTED, 1999a). 

The effect of efticity, per se, is more complex (e. g. Mortimore et aL, 1988; Gillbom and 

ipps, 1996; Gillbom and Mirza, 2000; Owen et aL, 2000). For exwnple, children of 
Black Caribbean, Pakistani/Bangladeshi and Gypsy Traveler origins generally perfonn 

worse and have more behavioural problems than their White counterparts. However, 

some children of Asian origin (especially Indian, Chinese and 'Other 96) perform better. 

Some of the differences can be attributed to social class differences. Kyriacou (1986), for 

example, suggests a possible explanation for Black Caribbean children performing poorly 
is that Black Caribbean families are characteristically socially and economically 
disadvantaged. Recent research shows that social class overshadows the influence of 
race: Within the same ethnic group, children of advantaged backgrounds have much 
higher attainments (Gillborn and Mirza, 2000). Nonetheless, Gillborn and Mirza also 
found that, even after controlling for the effect of social class, children of certain ethnic 
groups (Pakistani/Bangladeshi and African-Caribbean) were still performing less well. 

6 The 'Other' ethnic group comprises people who do not classify themselves as belonging to the officially 
specified ethnic groups (e. g. White, Indian, Black Affican, Pakistani/Bangladeshi etc. ) 
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3.4.3 Gender 

In general, girls perform better than boys (e. g. OfSTED, 1996a; DfEE, 1999b). Although 

the gap has grown over the years, the influence of gender on attainment is still much 

smaller than that of social class and ethnicity. However, the influence of gender persists 

even when the effects of both social class and ethnicity are simultaneously controlled 
(Gillbom and Mirza, 2000). 

Specifically girls perform better in the socially- and culturally-oriented subjects such as 

Languages. Boys perform better in abstractly presented subjects such as the Sciences and 
Technical Crafts. Why this is, has been extensively explored (e. g. Whyld, 1983; Davies, 

1984). Such discourses are clearly beyond the objective of this review. Nevertheless, the 

differences are mainly attributed to gender-linked attitudes, school sub-cultures, values 

and aspirations, experiences in childhood, and how schools respond to gender. 

3.4.4 Age 

When children of mixed ages were educated in the same class, the younger children, 

whose experience of junior school was less, generally performed less well (Mortimore et 

aL, 1988). Age-related differences of this kind can persist through out formal education 
(Russell and Startup, 1986). The widespread practice of grouping children in classes by 

age attenuates this influence so that age is not an important factor in general performance. 

With regard to developmental phases, older, secondary school, children are more likely to 

be disaffected (Mortimore et aL, 1988), de-motivated (Keys and Fernandes, 1993) and 
have emotional and behavioural difficulties (Cole et aL, 1998). Increases in these 

problems may peak at age fourteen and reduce thereafter (e. g. OfSTED, 2001). 

3.4.5 Ability 

The ability of children to learn and to perform cognitive and intellectual tasks has been 

consistently found to be very influential in outcomes. It can be shown that the way some 
schools are organized, they are likely to be more effective in teaching the less able 
children while others are likely to be more successful with the more able children (e. g. 
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Aitken and Longford, 1986; Blakey and Heath, 1992). In order to measure the 

effectiveness of a school with respect to ability, the prior attainment of the children in 

cognitive tasks must be measured. It has been empirically shown that prior attainment is 

the most important factor in predicting outcomes (Blakey and Heath, 1992; Sammons et 

aL, 1995). Prior attainment is, of course, correlated with the other factors. 

3.4.6 Special Educational Needs 

Since 1983 (i. e. since the 1981 Education Act, DES, 1983a), some children of low ability 
have been considered as having Moderate Learning Difficulties (MLD). Other children 

with extremely low ability have been considered as having Severe Learning Difficulties 

(SLD). Both MLD and SLD are categories of Special Educational Needs. Thus, in intake 

adjustments inclusive of low ability characteristics, effectiveness researchers are able to 

account for some special educational needs. However, since there are more categories of 
SEN (e. g. EBD and physical disabilities), the majority of which cannot be represented by 

ability level, most effectiveness researchers do not take into account the majority of the 

SEN characteristics of children. As noted earlier, the result of this omission and others is 

that the effect of SEN on outcomes is still largely unclear (e. g. Fletcher-Campbell, 2000). 

3.5. School Type and Environment 

The type of school and the environment in which it operates can also affect outcomes. 
Such effects mainly operate indirectly by affecting the culture within the school and the 

characteristics of its intake. As a result of the indirectness of the relationship, the effects 
of the wider environment per se, as opposed to the characteristics of the intake, on school 
performance have not been strongly studied in the British effectiveness literature. Notable 

studies in this area are McPherson (1992), Rutter et aL (1979) and Cuttance (19 8 8; 1992). 
This section briefly describes some the different school types and the different 

characteristics of the communities that schools may serve. 
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3.5.1 Funding Arrangements and Intake Selection 

By 1998, in England there were four main types of schools: Maintained, Independent, 

City Technology Colleges and Non-maintained schools. The majority of children (91.8%) 

attended maintained schools. There are two types of maintained schools: Those 

maintained by the local education authority; and those that have opted out and are 

maintained by delegated budget (Grant Maintained or GM) under the 1988 Education 

Reform and 1993 Education Acts. All maintained schools are required by Law to accept 

children within their catchment area. The exceptions to this are religious oriented schools, 

which may impose selection conditions such as faith. 

Independent schools and City Technology Colleges-, which are registered as Independent 

Schools-, are allowed to select pupils from applicants (Education Act 1944). Independent 

schools, therefore, are generally composed of children with better prior attainment than 

maintained schools. This contributes significantly to higher attainment in independent 

schools (Cuttance, 1992). Similarly, GM schools that have opted out of LEA control are 
historically those in which children have performed well (Audit Commission, 1999). 

There is no evidence, however, that Independent, or even GM, schools are more effective 
than LEA maintained schools. In fact, Coleman and Hoffer's research in the USA (1987), 

suggests that the differences in effectiveness within publicly maintained schools and fee- 

paying schools are small as compared to the differences between schools within each 

category. 

Non-maintained schools are mostly run by charity or religious organisations. They are, by 

and large, special schools. They receive public funding for capital projects and can 

charge LEAs who place children in their schools. 

3.5.2 Religious Orientation 

Some maintained schools are historically linked to religious organisations. Other, non- 
maintained, schools are owned by religious organisations. In both cases, the religious 
links are associated with the school culture and consequently the development of the 
children. Commentary on this association can be found, for example, in McPherson's 
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briefing (1992) or any one of recent reports by the Chief Inspector of schools (e. g. section 
60 in OfSTED, 1999a). The predominant religions are the Church of England and the 
Catholic Church. Empirically, how, or to what level, the religious orientation affects 
attainment is not known exactly. It may, however, be complicated (Mancebon and Mar- 

Molinero, 2000;. 

3.5.3 Catchment Area Demography 

The local community or neighbourhood that a school serves affects the general 

attainment in the school because certain characteristics of the school intake are 
demographically more concentrated in some communities than others. In England, the 

two main classifications of school neighbourhoods are City and Rural. City schools have 

higher proportions of disadvantaged children, ethnic minorities and SEN (OfSTED, 

2000b). As a result, the attainment in city schools is generally poorer. On the other hand, 

city schools may be less costly because they cover smaller areas (Ganley and Cubbin, 

1992; Audit Commission, 1999). Ganley and Cubbin (1992) go further and argue that the 

proximity of schools in densely populated cities may be to the benefit of children 

academically. This has not been demonstrated empirically. What has recently been 

demonstrated (Bradley et aL, 2000) is that the greater the competition the more efficient 

schools, more specifically secondary schools, are: clearly city schools are more likely to 
benefit from this manifestation of the competitive market than rural schools. 

3.6 Summary 

In contrast to previous beliefs, over the last three decades, empirical research evidence 
has shown that a significant proportion of the achievement of children is determined by 

the characteristics of the school they attend. The most influential school factor is its 

effectiveness. The level of school resources may also be influential. 

7Mancebon and Mar Mobnero found that Church of England primary schools were more efficient than 
others. Catholic schools on the other hand were not significantly dfferent. 
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The major part of achievement is still dependent on the characteristics of the children. 
Furthermore, the level of school influence may also depend on these characteristics. The 
key characteristics are the socio-economic status, ethnicity, gender and ability. SEN, 

which may affect ability, may also be crucial. The effect of age has been rendered less 

substantive by classroom organisation. 

Additionally, the level of influence depends on the outcome measure. The most 

prominent measure is the academic performance of children in public examinations and 
tests. The social development of children, although recognised as equally essential, has 

less prominence. As a result, the system has been criticized as deficient in its range of 

outcome measures. Such deficiencies have, somewhat, been reduced by the standards 
required by official inspections. 

The influence of a school on outcomes may also be affected by its links with religious 
organisations, and the characteristics of the community that it serves. 
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4. EBDin Southampton'. 

Perspectives of Key Stakeholders 

4.1 Background and Objective 

On the I" of April 1997 Southampton City was created as a new unitary local authority, 
largely independent and autonomous of Hampshire, its parent county. This study 

commenced in September 1998. At that time the rhetoric about inclusion was incessant. 

This is partly as a result of the prioritization of inclusive education by the new labour 

government. The whole of the English special educational system was, seemingly, 

undergoing transition. Southampton City, in particular, was not just developing as a new 

authority but was also laying out its responses to the new government initiatives. 

Being in constant touch with members of staff of Vermont, the local special school for 

children with EBD, I became aware that one change that might be implemented would be 

that the LEA would gradually reduce the number of special school places. This was not 

explicitly stated or published by the LEA. Rather it was suspected by staff at Vermont 

because the LEA had made it clear that it would successively reduce the number of 

places it paid for at Vermont. The closure of special schools was the route that Merton 

Borough Council was, at the time, taking toward its now widely celebrated inclusion 

program. Given this, the head teacher of the special school and I came to the conclusion 
that the intention of Southampton LEA was to eventually have total inclusion of all 

children with EBD in mainstream school. The Head teacher of Vermont was already 
developing and implementing an 'Outreach' program by which the special school could 
apply its expertise directly in mainstream schools. Yet, no such changes were taking 

place in Hampshire County. Why the difference? 

Clearly the change was more than just a response to government initiatives. The special 
school head teacher's own explanation was that because the distances were smaller 
between schools in Southampton than Hampshire, it was much more feasible to take the 
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special school expertise directly to the mainstream schools. Mainstream schools would 
then be more fitted to educating children with EBD: Such a system was rather better for 

inclusion than the current one which tried to fit children to mainstream schools and 
frequently placed them in the special school because it often turned out that they did not. 
In the new system, the hypothesis was that if all schools fit all children, then all children 
could stay in mainstream schools, i. e. total inclusion. 

From the literature, there is no doubt that the inclusion of children with EBD is 

particularly problematic for reasons of attitudes, resources and disruption. Could total 
inclusion work in Southampton? More importantly, how much consensus, if any, was 
there between the thinking of the LEA and that of the school managers? Was it possible 
that the point of view of head teachers could raise some questions other than those raised 
in the literature? To find out, I decided to talk to some head teachers. This chapter is an 
account of my exploration of some of their views. 

The structure and writing style- e. g. my occasional use of the first person- of this chapter 
significantly depart from convention, and much of the rest of this report. This is to reflect 
the influence of my own background, thoughts and feelings on the whole process. 

4.2. Data Collection 

4.2.1 Characteristics of Interviews 

The data were collected through face-to-face interviewing. I wrote letters to all 
prospective interviewees in order to initiate contact. I then phoned them a week or so 
later to discuss the possibility of a meeting. Some accepted. Many declined. All the 
interviews took place in the interviewee's own office or home between December 1998 

and June 1999. The interviews were one-off, loosely structured meetings (e. g. Bentley, 
1987). The structure of the interviews was based on the interactions of what I had 
identified from the literature and from working with the local special school as the main 
stakeholders involved in the management of children with EBD in primary schools. 
These interactions are shown in the Fig. 4.1. In the diagram, the arrows indicate the form 
of each interaction. Single-arrowed lines represent one-sided interactions. If the 
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interaction is low or non-existent, the interaction line is dashed. Each stakeholder is 

represented as a single entity With a boundary. As such if two boundaries overlap, this 

P 1g. 4. /: Interactions of the Main Stakeholders in EBD Management 
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represents the creation of a combined environment in which the stakeholders 

continuously interact. Thus, for example, while out of school, children interact with their 

families. Some children may also interact with other schools, especially the special 

school, and children with statements may also interact With the LEA. Together the 

interaction between children and the school staff is the school environment. Using this 

schematic diagram I was able to generate general questions for the interviews. 

The structure of each interview (Powney and Watts, 1987; Newell, 1994) was loose in the 

sense that while the general areas on which questions were based were the same for each 

interview, the exact questions or when they were asked was not predetermined. Instead 

the detailed schedule reflected the progress or circumstances of each interview. All the 

interviews were one-on-one, except one in which I interviewed two people at the same 
time in the same room. The interviews lasted from about 45 minutes to just over an hour. 
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All the interviews, except one in which I took notes, were voice-recorded. The audiotapes 

were later transcribed. 

It was my intention that the interviews be as informal as possible to allow as much 
freedom of expression. I am of the opinion that most of the interviewees probably did not 

see the interviews as informal. This may be because a first time one-off interview is 

unlikely be informal anyway. It may simply be because I lacked the skills to create an 

informal atmosphere. Nonetheless, I asked every interviewee to be as frank as possible 

about his or her views as total confidentiality was assured. 

4.2.2 Interviewees 

Basic Responses: Head teachers 

As stated above, the main objective was to establish the opinions of school managers 

TaNe 4.1: Charactef istics of Head Teachers Intersdewed 
SCHOOL INTERVIEWEE CODE NAME SCHOOL SIZE LOCAL SOCIO- HISTORICAL FIXED 

PHASE (S) ECONOMIC 1 PERIOD AND 

CONDITIONS PERMANENT 

*- 
I EXCLUSION RATES 

Primary kWd Teacher Mr. T Large Deprived Low 

Andrews 
Primary Head Teacher Mr. Large Deprived -- 7H! gh 

Bernard 
Primary Head Teacher Mrs. Large Deprived Very High 

and Special Christie 

Educational (Head) and 
Mrs. Needs 

Coordinator Daniels 
(SENCLý (SENCU) 

- Junior eacý Head Te Mr. Evans Medium Deprived Low 
- Infant 1 ký Teacher Mrs. Small Affluent Very Low 

Francis 

with regard to children with EBD. It was not to explore the process of EBD management 
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itself. Such an analysis would be best done through observation. Consequently, the first 

group of interviewees comprised head teachers and/or teachers. Table 4.1 shows the 
interviewees along with a few characteristics about the schools they managed. The 

contextual characteristics of each school were determined by looking at the levels of 
eligibility for free school meals, exclusions and records of referral to the special school. 

Although Southampton City can be regarded as a relatively deprived area, e. g. compared 
to Hampshire County, there are differences in local conditions for each school. From the 
table, it can be seen that the schools represented by the interviewees were mostly in what 
is considered as deprived areas of Southampton. This cannot be a coincidence as most of 
the head teachers in the more affluent areas declined to be interviewed. A likely 

explanation is that the respondents were mostly managers of schools that had experienced 
the presence or management of children with EBD. As a result, their opinions may be 

similar as a result of similar experiences. 

Conflicting Views: Parents and LEA Official 

To provide data to compare and contrast with that obtained from the head teachers, I 
interviewed other people. Such people were selected on the probability that their 
perspectives would be different as a result of their different 'worldviews' (see Chekland 

and Scholes, 1990). This triangulation approach (e. g. Bickman and Rog, 1998) is 

classical in qualitative research. It is a technique used to validate data obtained from one 
source by obtaining data about the same research question from a different source. 

There were three such interviewees. The first one, 'Mrs. Xama', was ae corporate' parent 
working for Southampton Social Services Department. She was, at the time of the 
interview, the foster mother of three boys, all of whom had been excluded and placed in 

the special school for EBD at one time or another. One of the three boys had, prior to 
exclusion, been involved in a highly publicized abuse allegation, involving his natural 
parents. Mrs. Xama had previously fostered other children, all of whom she had 
described as 'difficult'. She was also the natural mother of grown up children and a girl 
who was still in primary school at the time of the interview. 
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The second parent was 'Mrs. Young'. She was the birth mother of a boy and a younger 
daughter. The boy had difficulties. He had previously been excluded from a mainstream 
school, placed at Vermont for two years and, after a refusal by Mrs. Young's mainstream 
school of choice, was subsequently and gradually being re-integrated into a different 

mainstream school. Mrs. Young had separated from Mr. Young, the boy's father, a few 

years earlier. At the time of the separation, the family was in significant financial 
difficulties. Prior to the boy's exclusion, Mr. Young died in an accident. At around the 
same time, the boy's difficulties, reportedly, became more pronounced. 

The third interviewee was 'Mr. Zorbas', an LEA official. 

A Third Dimension: Data Contributed by Special School Staff 

In parallel to all the interviews, I was in constant contact with, and benefiting from the 

views and experience of, members of staff of Vermont, the local special school for EBD 

children of primary age. A number of key special school staff also worked as Outreach 

workers in the schools concerned. Because the contact was frequent and informal, I did 

not tape-record conversations but took notes regularly. 

4.2.3 Method of Data Analysis 

The purpose of the interviews was exploratory in that it was intended to generate 
questions rather than definitive conclusions or theories, per se. Thus the analysis of the 
interview data were very basic (e. g. Dey, 1993; Maxwell, 1998). The transcript of each 
interview was summarised independently. The summaries of the transcripts were then 
compared to see if any similarities or differences existed. The common areas or 
irregularities were then interpreted while taking into account the context. Thus, the 
account of the interview data below is more or less an interpretive description of the 
similarities and dissimilarities among the opinions of the interviewees. 
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4.3. EBD in Southampton Primary 

Schools: Some Perspectives 

4.3.1 Labeling: Who Calls Children What? 

A child with EBD was variously described by head teachers as one who couldn't control 

his emotions, lacked social function, was damaged; as well as just plain 'EBD'. Mrs. 

Xama, described all three boys she fostered in stronger terms. They were 'problematic' 

and 'violent'. To Mrs. Young, her son "just couldn't cope'. Although, the difference in 

Mrs. Young's description of the difficulties could be construed as seeing the problems as 

reaction to a challenging environment- as opposed to the other descriptions which suggest 

individual child pathology- it seems more likely that the differences in these descriptions 

may be more semantic than real. The LEA official argued that the terms usually 

employed, i. e. SEN and EBD, were 'offensive' and suggested that other terminology such 

as 'process of experiencing difficulties' may be more suitable. Nobody else shared this 

view. Why did Mr. Zorbas feel differently and so strongly about the terminology? Does 

the salience with which terminology is held decrease as the proximity to the children with 
EBD increases? 

4.3.2 A Modern Phenomenon: Have the Main 

Characteristics of EBD Changed Over Time? 

Given experience over the past decade, what if anything had changed about the 

characteristics of a child with EBD? Most head teachers thought that the problems that 

children faced had become more intense. In disagreement, Mr. Andrews suggested 
instead that this was a misconception resulting from the increased reporting of 

behavioural problems in the popular press. 

There was a consensus of views with respect to age: it was reported that difficulties were 
becoming more obvious at a younger age. Given this view, was age an important factor in 

the subsequent intervention the school chose? Not according to most of the head teachers. 
However, both Mrs. Christie and Mrs. Daniels were less optimistic about the inclusion of 

younger children with EBD than older ones: 
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The year three child worries me more because at year three, we still 
have three more years, three and half years of this child. Now If that 
behaviour Is being shown at seven years of age, what chance really? 

4.3.3 Disruption or Difficulty: Which 
Characteristics of EBD Caused Most Concern? 

Invariably EBD was regarded as a problem because it represented a barrier to the learning 

of the child involved. However, the importance with which this effect was regarded 
differed. This difference may be because of each school's context. The context of each 

school is described briefly below. 

Both Mr. Andrews and Evans claimed that the schools they managed were relatively 

successful at including children with EBD. Official exclusion statistics, as well as the 

number of referrals to the special school, supported this claim. Mrs. Christie and Mrs. 

Daniels also claimed that their school was successful at including children with EBD. 

The statistics did not appear to support this claim- their school had one of the highest 

exclusion rates in Southampton. It was also the school that had referred the most children 
to the special school over the three years prior to the interview. Mrs. Christie's school is, 

both geographically and demographically, the nearest neighbour to Mr. Andrews' school. 
It is thus unlikely that the socio-economic environment, which is deprived for both 

schools, explains the difference in the statistics. Mr. Bernard did not claim success- he 

was most candid in admitting his school had found it difficult to include children with 
EBD. The proportion of children with SEN in the school that Mrs. Francis managed was 

very low. There were no children with EBD and no child had been excluded from the 

school in the previous year. In what way then does this history help to explain the head 

teachers' views about the effects of EBD? 

Mr. Andrews was of the opinion that the greatest effect of EBD was that it disrupted the 
learning to the child involved. Disruption to the class and the school was not of equal 

significance because his school had 'very good, or fairly good, support structures in 

place' with all members of staff working as a team. This was also the view of Mrs. 

Francis. Mr. Evans, who was as successful as Mr. Andrews, argued, on the other hand, 

58 



that EBD as a leaming difficulty was not a problem, per se, because resources could be 

targeted to match the difficulties. The greater problem was the re-allocation of resources, 

which consumed teacher time and was thus a disturbance to other children: 

If we go down the road of greater Inclusion, which the government and 
the LEA are promoting, there comes a point when the resources being 

spent on that child are actually detracting from the resources from 

other children and there Is also the Issue of the rights of other children 
to have education relatively free of disturbance. 

(The latter part of this statement is an interesting counter to the argument that it is the 

human right of children vvith SEN to attend mainstream schools: What about the rights of 
the majority of the children? ) 

That the re-allocation of resources was the greater problem with EBD was a view 

supported by Mr. Zorbas. He observed that schools found it hard to organise their 

resources so that the education of the individual did not interfere with that of the 

majority. He further argued, however, that lack of expertise- behaviour management 

expertise in particular- was equally, if not more, as important as how resources are 
distributed. At the same time, acquiring behaviour management expertise could be 

regarded as a resource re-allocation issue: Schools have to release teachers from teaching 
in order for them to attend training courses. The question then is how far up the list of 

priorities was behaviour management in the two schools that were not so successful with 
EBD children? 

Mrs. Christie and Mrs. Daniels, it can be recalled, were part of the senior management 
team of a school that had not been so successful at inclusion. They both thought EBD 

was a barrier to learning because, to allow other children to learn, the children with EBD 
had to be removed from class so often that their cumulative learning time was much 
smaller. Like Mr. Evans, they suggested, oftentimes there were not enough resources to 

re-allocate so as to enable children with EBD to stay in class. However, the greatest 
problem with EBD, unlike other categories of learning difficulties, was that bebavioural 

problems, which extended outside classes, had to be managed at all times and while 'all 
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teachers can teach, not all teachers can manage behaviour'. If able, would the teachers be 

expected to spend as much time on managing behaviour as on teaching? Perhaps not. 

You can see remarkable schoolteachers working with these children and 
that Is fine. But why should they have to do all that plus. They do need 

extra support that you do get from learning assistants. (Mrs. Christie) 

Does this difference in expectations explain why Mrs. Christie's school was not as 
demonstrably successful at including children with EBD as Mr. Andrews' school? 
Indeed, why did they claim to be successful at including children with EBD? Is 'claim' 

even the descriptive word? Is it better to ask why they 'felt' successful? It seems so. This 

is because with the re-phrased question it becomes easier to identify in what terms they 

may have defined 'success'. The determinant may have been the context. The context 

was that in the words of Mrs. Daniels, the school seemed to 'get on over and above' their 

share of children who had been excluded from other schools. Being asked to take on a lot 

of children who have been excluded from other schools could be enough to generate the 

feeling of success. Furthermore, accepting a lot of previously excluded children can 

purely in moral terms justify a high exclusion rate. In reality, it is probable that if a 

school does take on a lot of previously excluded children then their final exclusion 
figures will be highly skewed towards high levels. It may be argued, even, that in 

principle a school that willingly takes on more excluded children is more successful at 
inclusion than ones that don't. It would be great, in any case, if official records reflected 

the number of children taken on by a school who have been excluded from other schools 
to enable a contextual comparison of final exclusion figures. But this will probably never 
happen given that being renowned for taking on previously excluded children is almost 
bad publicity for a school (Carvel, 1999). 

What of the other highly excluding school? To what extent was managing the behaviour 

of children with EBD a priority to Mr. Bernard? In this age of widespread inclusion 
fervour, it is not disrespectful to regard Mr. Bernard as an anachronism. Certainly his 

views were different and unfashionable. Quite. But this impression may have been a 
result of his extreme candour. On reflection, my previous interview had been with the 
LEA official after which I verbalized my feeling that I felt I had been 'fed the official 
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line'. As I result I did, after all, both by my pre-interview instructions and actions 
encourage him to be as candid as possible. It is quite possible his views were more honest 

than different. Notwithstanding the reasons, Mr. Bernard did not appear to recognise 
EBD as a learning difficulty in an obvious way or even look favourably on the fact that 

children with EBD may have a right to mainstream school. In fact, it is not unreasonable 
to suggest that he regarded children with EBD as a burden that placed unwarranted 
pressure on his resources, which were otherwise targeted at academic success: 

It Is like the Local Authority palms off the responsibility to you. And at 
the end of the day If you succeed in preparing the child for secondary 
school, they don't even thank you for doing It. There Is too much 
tension between trying to achieve results (i. e. to build up the academic 
ability of the children) and Including them In a mainstream primary 

school like this one. 

From the preceding sections, it is apparent that EBD was a learning difficulty as well as a 

cause of disruption to other children was a widespread viewpoint. Did the width spread 

so widely as to cover parental opinion? Yes. Both parents accepted that EBD had resulted 
in their children performing less well academically and that some of their children's 
behaviour was not appropriate for mainstream school. Mrs. Xama went further and said 

of her natural daughter, who did not have difficulties, that, "Knowing, say 'John', I don't 

know that I would want my daughter, I know I won't want my daughter to be in his 

class. " 

4.3.4 Causality: What Factors Were Thought 

Influential? 

Clearly, everyone was concerned about EBD. Although there was a lot of common 
ground, some of the reasons for concern were quite unique to particular interviewees. 
Given their different ways of looking at EBD, what factors did the interviewees think 
influenced levels of EBD? 

EBD, to Mr. Zorbas, was 'multi-factorial'. It depended on socio-economic factors, child 
rearing practices, parental support, community, environment, local authority support, 

61 



school ethos, attitudes, teacher expertise, etc. How important did head teachers and 

parents consider each of these factors, if at all? 

While early childhood trauma, younger-parent irresponsibility and apathy, lack of 

consistent discipline at home were some of the family characteristics identified by 

different heads as important, family break up was the one factor which two heads 

identified as the most common, perhaps most significant, characteristic of children with 

emotional and/or behavioural difficulties. The commonality of this characteristic could be 

associated with the local socio-economic environment in the schools. The heads were Mr. 

Andrews and Mrs. Christie. Their schools are in the same area of Southampton. It is a 

neighbourhood characterized by a notorious Council Housing Estate. In both schools, it 

was thought that the main characteristic of children with difficulties was family 

breakdown resulting in re-location into the Council Estate. The other feature common to 

many of the children was that they had been excluded from several other schools before 

being accepted in their current schools. 

Similarly, previous attendance of numerous schools was identified as a characteristic of 

many of the children in Mr. Evans' school. In this case, however, it was unlikely this was 
because of the local socio-economic, environment: the majority of children with 
difficulties had been excluded or refused acceptance in schools within their catchment 

area and a significant number of them had to travel long distances to the school. 

It can be recalled from above that family breakdown, exclusion, and attendance of 
numerous schools were also the characteristics of some the children of the parents 
interviewed. But which factor was most important? 

Mrs. Young was of the view that her child just couldn't cope after the family break up. 
His behavioural problems increased markedly after his father's death. But at the time of 

the interview, the boy was been gradually re-integrated into a mainstream school. What 
had led to the improvement? Mrs. Young thought the intervention of a child psychologist 
in his original school helped. However she credited his placement in the special school 
with most of the improvement. Why? 'Well, ... he is got all he needs', meaning the far 

superior staff numbers of the special school. There is an incongruity, however. Mrs. 
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Young preferred her son went to a mainstream school and was therefore happier he was 
being re-integrated into mainstream. Again, why, one may ask? This was because he 

would not be mixing with 'all the other boys who have got the same problems and that is 

not very good. ' 

It would appear that Mrs. Xama had the same apparently incongruous polarity of 

approval of the special school. All the difficulties for all three boys had started within the 

family environment. However, for two of the boys, although 'they tried their best', both 

their previous schools had contributed to the problems by allowing the boundaries to slip. 
One of the boy's difficulties were further increased by attendance in the special school. 
This was demonstrable in his newly developed proclivity to contaminate his language 

with profanities and to violent outbursts. Academically, Mrs. Xama thought being ' an 

extremely bright boy' he was 'being held back'. Furthermore, his re-placement in 

mainstream school would now be 'a bit iffy... because he has now learnt the tricks of the 

trade. " 

But Mrs. Xama was not so negative about one of the other boys. In fact, she was grateful 
that the boy still had a place in the special school. The boy, she observed, was not 
gmainstream material' because his problems were too intense for mainstream. Only the 

superior ratio of adults to children in the special school curtailed his tendency to extreme 

violence. She had, indeed, protested and was worried about plans to place him back in a 

mainstream school because his subsequent exclusion was inevitable and he would be out 

of school completely. Furthermore, she judged that the third boy, who had been violent 

and truant in his previous mainstream school, would now be Wright' in a mainstream 

school given support. 

Thus, the view of one of the parents was that mainstream schools might have contributed 
to behavioural problems by using permissive behaviour management techniques. Did any 
head teacher accept this possibility? 

Mr. Bernard thought rather than the children with EBD themselves; it was the behaviour 

of the other children that may deteriorate as a result of including children with EBD: 
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They disturb the class and the way the school operates, In general. The 
methods that they tell you to use when these children misbehave are 
not what the other children are used to, so they copy behaviour. 

But, candid interviewee that he was, Mr. Bernard also admitted that his staff had lacked 

expertise and confidence in behaviour management techniques and was of the view that 
this had improved after training provided by outreach workers from the special school. In 
the importance of the contribution of outreach workers, other heads agreed. But the other 
heads did not agree that behaviour management techniques might increase difficulties: 
Behaviour management in school might only exacerbate difficulties if it was not 
consistent across the whole school as well as the children's home life. As a result, 
cooperation between the school and the children's families was identified as a key 

success factor in intervention. 

Secondly, from above, it also appeared that both parents were ambivalent about the 

special school. On the one hand, they were happy about the special school's capacity to 

manage behaviour. On the other hand, they were dubious about the influence of the other 
children in the school. Can similar views be expressed about mainstream schools? All the 
head teachers were of the view that behaviour management would improve if they had 

more resources. At the same time there was a general concession that lack of resources 
was probably a standard head teacher complaint. Mostly the heads did not think that their 

school environment contributed to increased difficulties. However, the heads of the three 

schools which had the lower exclusion rates were all of the opinion that the levels of 
difficulties shown within the school were reduced as a result of the environment created 
by their behaviour management policies. In contrast, Mrs. Christie, the head of one of the 
less successful schools, reported that she had referred three children to the special school 
the previous summer because they 'were clearly not placed appropriately in this setting 
and that was adding to their behaviour, actually'. She also thought having the 'very, very 
best teachers' would 'excite' the children so that they would want to learn. This seems 
like a less than tacit admission that the school environment and teacher deficiencies can 
contribute to increased difficulties. Indeed, did anybody think that mainstream school 
environments could be developed such that all EBD children could be included? 
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4.3.5 What Chance Total Inclusion? Who Will be 

Included,, Who Will not? 

The general feeling was the inclusion of all children in mainstream schools would 

probably never happen. Why not? When was it not possible to include a child? Under 

what circumstances did heads exclude children? 

Excluding any child was difficult for head teachers. However, exclusion was the only 

option when it was realized the school could not do anymore. Mainly, head teachers 

excluded children in order to protect the rights and quality of education, and to ensure the 

safety, of the other children. Disruptive children were sometimes excluded in order to 

ensure that parents felt it was safe to send their children to school. Further, Mrs. Christie 

reported excluding children because she had thought the school setting was contributing 

to their behaviour and that the children might do better in a special school. 

For Mr. Bernard exclusion was explicitly tied to resources: 

They refused to give the child a statement because the support, which 

we were already providing was enough. So I have had to use money 

out of my own budget to hire an assistant. The only option left to us Is 

to exclude him. Our position Is that he belongs In a special school. 

Other heads did not express this view. However, all the head teachers, as stated above, 
had said they could use more resources and some thought that the greatest problem with 
EBD was that it resulted in a detractive re-allocation of resources. When accepting 

children excluded from other schools, both Mr. Andrews and Mrs. Christie would ask if 

the LEA would provide extra resources. Is it likely then that schools could eliminate, or 

at least avoid, exclusions if they had more resources? How important was the link 

between exclusions and resources- particularly in Southampton where the issuance of a 

statement does not guarantee that more resources would be made available? 
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4.4 Conclusion: Main Perspectives 

In general, there was a feeling that EBI)s had become more intense over the past decade. 

But this could be just a popular perception rather than an observable change. It is more 
likely that a reduction in the age at which difficulties become apparent is more 

observable. This may reduce chances of inclusion as successful integration of younger 

children may be regarded less optimistically. 

EBI)s were a problem for schools because the ability of children with EBD to learn was 

reduced. Children with EBD often disturbed the order in and out of class. To counteract 
this, more human resources were expended on children with EBD. This detracted from 

the resources available to others. Generally, this was regarded as the greater problem and 

more resources, learning assistants in particular, were desirable. 

It is thought within the LEA that behaviour management expertise may reduce the effect 

of EBI)s on the running of schools. Experience has shown that this is the case: all schools 

whose behaviour management expertise was enhanced by the training and presence of 

specialist teachers reported improvements. 

Schools generally dismissed a parental suggestion that behaviour management in 

mainstream school may exacerbate EBDs. However, it was conceded that this could be 

the case if there was no consistency within the school and between the school and the 
home, thus pinpointing the importance of school-family cooperation. It is possible in 

some cases that the general environment in a mainstream school may contribute to 
increases in EBDs. 

Generally, the root of EBI)s was identified as being in the children's home/family life. 

Family breakup, home movement and a history of exclusions were identified as common 

characteristics of children with difficulties. 

Exclusion figures may be misleading. This is because schools that take on a lot of 
previously excluded children may feel justified to exclude them. Secondly, exclusions 
may be linked to resources in a complex way. Such a link may be peculiar to LEAs such 
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as Southampton where the issuance of statements does not necessarily lead to increased 

resources. 

While, on the one hand, being thankful for the expertise and superior resources of the 

special school, parents felt the influence of the other children in the school was 
destructive, on the other hand. Despite this, the parents conceded that some of their 

children were better off in the special school rather than mainstream schools. In this, 

some head teachers agreed. Overall, it appeared that placing children in the special school 

was preferred to educating them in mainstream schools. 
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5. Influence of Special School 

Environment on Performance 

5.1 Introduction 

The evidence from surveying the literature is as follows. More than any other category of 
SEN, mainstream schools are least likely to succeed in the inclusion of children with 
EBD. As a result, once placed in a special school, a child with EBD may only have as 
low as a one in twenty-five chance of being re-integrated in a mainstream school. 
Effectively, this means that once in it, the majority of the children stay in the EBD 

special school system for the rest for their school lifetime. Furthermore, historical 

evidence overwhelmingly suggests that EBD special schools, especially, are ineffective at 
the academic development of the children. 

From survey interviews, it can be reported that some parents feel that being in a special 
EBD school may result in their children's behaviour worsening. 

5.1.2 Objective 

To what extent does the environment of the special EBD school- the fact that all the 

children have significant behavioural problems- affect the behavioural performance of 
any given child? This chapter is a report of the multivariate analysis of data obtained 
from Vermont, the local special school, with the aim of answering this question. Before 

going into the main body of the analysis it is imperative to describe the context of the 

school as this necessarily influences the analysis. To maintain anonymity, the names of 
Vermont children used in this report are not real. 

5.1.3 Background of Vermont 

Vermont Special School was established in September 1995. It replaced another special 
school for children with (or deemed to be with) Moderate Leaming Difficulties. By 

68 



September 1998, a total of 94 boys had been on the roll of the school. This section 
explores briefly the general characteristics of these children. 

A Brief Exploration the Characteristics of Vermont Children 

A, ge 

Clearly, the level of EBD exhibited by a child is affected by age (see the next chapter in 

this report or Cole et al., 1998). It can be argued, further, that the chances of both 

successful intervention and re-integration are also affected by age, the probability of the 

successful execution of either or both being lower for older children. 

Vermont is a primary school. However, whereas the average age in a mainstream primary 

school is eight, the average age at Vermont is over nine. This may be because, generally, 

children are already aged nine when they are placed at Vermont. This may have a bearing 

on the process of re-integration. With an average stay of one and half years at Vermont, 

the children are already too old for mainstream primary school by the time they leave. 

Placements in mainstream secondary schools are rare. As a result, on departure most 

children join a special EBD secondary school. 

Previous and Future Schools 

As shown in the Table 5.1, while 60% of the children admitted to Vermont school 
between September 1995 and April 1999 came from mainstream schools, only 6% 

percent left to join mainstream schools. The six percent re-integration rate, though, is 
higher than the 4% national average reported by Cole et al ((Cole et al., 1998)). The 
difference is not, unfortunately, high enough to detract from the perception that the 

special school system is a one-way flow system, which with the exception of a few, 

children never leave. How and why then do most children end up in this not so auspicious 
system? 

Anecdotal evidence shows that most children are referred to Vermont school because of 
conduct problems. Frequently the problems involve disruptive and violent behaviour. 
Sometimes the violence is so extreme that the police are involved. At the same time, the 
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conduct problems exhibited by some children can be and are attributed to traumatic 
family 

7tible 5. /. - Iýjxs (? f Schools A Itended by Termont Chil&en 

Placement Previous Current Placement in Vermont or After 

Placement Leaving Vermont 

Category Numbe Percent Number Percentage 

r age 

Mainstream School 60 63.8 6 6.4 
Special EBD School 19 20.2 40 42.6 
Mainstream with EBD Unit 1 1.1 0 0.0 

Excluded 0 0.0 0 0.0 

In Vermont (1998-99) 0 0.0 36 38.3 

Education Otherwise 8 8.5 0 0.0 

Social Services home with Education 1 1.1 0 0.0 
Special Schoolfor MLD 3 3.2 5 5.3 

UnAnown 2 2.1 6 6.4 
Schoolfor chil&en with severe Phobias 0 0.0 1 1.1 
Totals 94 100.0 94 100.0 

circumstances. The circumstances can range from bereavement to alleged abuse. 
Whatever the reason, most of the children had been excluded and had attended at least 

two mainstream schools (including pupil referral units (PRUs)) before being referred to 
Vermont. This history of discontinuity detracts from the performance of the children 

while at Vermont. The first part of Table 5.2 shows the proportion of Vermont children 

who had previously attended a given number of schools. It can be seen that the 

percentages do not add up to 100%. This is because, as well as attending schools, some 
children also attended PRUs or had home tuition: A very small number of children had 

undergone both home tuition as well as attending PRUs. 
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Family Socio-economic Background 

Furthermore, it is 
likely that the 

performance of most 

of the children is also 
hindered by their 

under privileged 

soclo-economic 
backgrounds. Nearly 

half of the parents 

about whom the 

school had been 

collected data were 

unemployed. Of the 

employed half, a 

sizeable proportion 

was in semi-skilled 

Table 5.2: Characteristics of Vermont Children 

Fix"al 

I School 

2 Schools 

3 Schools 

More than 3 Schools 

Home Tuition 

Pupil Referral Units 

Parental Employment 

Employed full-time 

Employed part-time 
Unemployed 

Chiliken 

33% 
23% 
28% 
15% 
8% 
28% 

Proportion of Parents 

34% 

17% 

49% 

Of 

44% 
38% 

18% 

part-time 

employment. This may be explained by the fact that nearly half of the parents where lone 

mothers (Table 5.2). 

5.2 Performance Monitoring at 

Vermont 

5.2.1 Properties of Data Used 

Formal and Informal Records 

In the short term, the behaviour of a child with EBD can be quite volatile. In the long- 

term it is both a hope and an objective that the behaviour of the child improves, even if 

only gradually. In order to ensure this, at Vermont, a large amount of data, both 

In One-parent family 

In Two-parent family 

In Foster or Corporate Parent Care 
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qualitative and quantitative, is generated daily. The data pertains to daily performance 
monitoring, in terms of behaviour, of each child. This is the data that was analysed. 

The data collected was from formal and informal records. Formal records, which 
principally relate to what happens to children in the school, are in detailed reports, 
summaries, a computer-based database etc. In the main, standardised forms are used to 

record progress and as such formal reports are very accurate and reliable 

It is indeterminate, on the other hand, how accurate unofficial records are. This is because 

firstly there are no standardised reporting procedures and, more crucially, whether an 

event is recorded depends on the salience the staff member involved attaches to it. 

Secondly, there is no requirement that an event is recorded as and when it happens. 

Sometimes events are recorded retrospectively when hindsight shows that the event has 

been influential. Such retrospective records are based on memory and it is not known 

how reliable memories are. Despite this, the information was considered important, if not 

crucial, because it comprised accounts of things that happen to the children while out of 

school that were thought to have affected their behaviour. 

Time Period 

The data analysed was collected in the two terms from September 1996 to March 1997. 
The analysis performed could have been carried out with data over a shorter period, say a 
half term. The reason for extending it over two terms is to allow as many one-off events 
as possible to be included. Even though, a longer period would have been more desirable, 
two terms was considered long enough to perform the multivariate analysis and, in terms 
of successful project execution, a longer period was less feasible as the data collection 
process was intensely laborious. 

Sample of Children 

Originally, the data involved all 39 boys that were at Vermont during that time. All the 
children were involved in preliminary data analysis. However, it was during this 
preliminary analysis that it became apparent that too much information was missing on 
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seven of the children to perform meaningful analysis. Hence, in the final analysis there 

were 32 children. 

S. 2.2 The Data Variables 

Daily Performance Points 

Every day the performance of each child at Vermont is assessed for each session of the 

day. There are ten sessions. The sessions are mostly classroom lessons but morning 

break, lunch break and assembly are also included. The points are awarded on four 

criteria: Whether the child is following instructions, how much effort with work he is 

making, is being careful and safe, and whether a special target for the day is achieved. 

In each session, one point is awarded to a child for fulfilling the requirements of each 

assessment criterion. If not, the points earned arc zero. Hence, every child has the 

potential to earn a maximum of forty points. Although 'highly unlikel Y8, ) ,a child can also 

end the day with no points at all. 

Ever since the members of staff at Vermont realised that zero points 'make parents 

nervous", all children who are absent for any other reason other than exclusion are 

awarded 20 points. Only children who have been excluded end up with zero points. For 

the purpose of this analysis, however, days when children were absent because of 

exclusion or any other reason were removed entirely from the analysis. This is so as to, 

firstly, be able to study the actual observed performance of a child rather than one 

affected by parental sensitivities. Secondly, this enables the calculation of a true average 

which reflects general school performance rather one that is affected by scores of twenty 

or zero if the number of absent or excluded children, respectively, is high. 

' It was the opinion of the head teacher of Vermont that a child is likely to be successful in at least one 

criterion in one session during the course of the day so that a total of zero is 'highly unlikely'. 
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Fixed Term Exclusions 

7able 5.3: Frequencies of Fixed term exclusions at Vennont 

Length (Days) 12345 Total Exclusion Days 

Number Observed 63316 55 

Whether fixed term exclusions benefit the excluded child, the excluding class or school, 

the excluding head teacher and teachers or any one at all is a matter of some debate. At 

Vermont, the records show exactly when and for how long a child is excluded (e. g. Table 

5.3). Since, the records also show the performance of the child before and after the 

exclusion, this was a unique opportunity to study the influence, if any, of exclusions on 

performance. Thus, exclusion data were collected for each child. 

Events and Incidents 

Incidents 

Every school day, at least one boy is involved in an 'Incident'. After two terms, all of the 

32 boys had at least one record of an 'Incident'. An 'Incident' is anything noteworthy 

that a child is involved in. It is formally recorded in an 'Incident Information Sheet'. 

Incidents are not always minor. Sometimes they can be quite serious. In all cases a fairly 

detailed report, which includes the antecedent and follow-up to the incident, is produced. 

Broadly, the report imll classify the incident as either negative or positive. For example, a 

pupil helping others is a positive incident. A pupil hitting others is a negative incident. 

Apart from violent behaviour, negative incidents are further classified into categories (see 

Fig. 5.1) of damage (to property), injury, confrontational, racist, sexist, or simply 

negative (unspecified). 
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Fig. 5.1: Negative Incidents: Distribution by Type 
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Positive incidents, unfortunately, seldom happen. In fact, they are so rare that only four 

positive incidents were recorded in two terms. As such, no meaningful analysis of the 

positive incident data was evident. Consequently, only the data on negative incidents was 

collected. 

Events 

Sometimes, an important incident of a type for which there is no formal requirement for 

records happens in a child's life. Usually the incident is something that 'happens' to the 

child rather than something the child is 'Involved' in. Such an incident can be, for this 

report, be referred to as 'Event'. The main difference, then, between an incident and 

event is that although an event is considered important in the sense that it may affect a 

child's life and performance there is no requirement that it is officially recorded because 

the child is passive in it. 

Events can be further categorised as 'Events-in' and 'Events Out'. Those that happen in 

school are Events-in. Those that occur outside of the school environment are Events-out. 
For example, if the teacher of a class is changed then all the children in that class are 
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involved in an Event-in. If, on the other hand, a child's parent dies then this is an Event- 

Mble 5.4: Apys of Eventv Recognised as Important ai Vermotil 

IN 

Change of Class/teacher 15 

Change of Special School Assistants 

Child Bullied 3 

OUT 

Child meets parent for the first time after a long time 2 

Father working away 1 

Parent re-marries 1 

Child informed brother would not join same school 1 

Long custody battle concluded I 

Child's drug dosage changed 1 

Child accuses father of physical abuse 1 

Child moves home to different parent/relative/friend 4 

Child moves into foster care 1 

Very bad row with parent 1 

Child informed parent does not want him back I 

Child runs away from foster home 1 

Child breaks arm I 

Parents separate 1 

Parents/Partners split up 2 

Parent/Partner reconcile 1 

Living away parent refuses to see child 3 

out. Table 5.4, lists the 

types of events that were 

recognised as important. 

Technically, the biggest 

difference between Events 

and Incidents is how they 

are recorded. Since no 

official records are kept of 

Events, the data collected 

is based on personal 

records kept by members 

of staff such as diaries. 

Other Events data were 

based solely on memory. 

As a result of this and the 

fact that the identification 

of an event as important 

and therefore worth 

recording is perceptual, 

makes the reliability of 

the Events data 

indetenninate. Nonetheless, the data were included in the analysis and the interpretation 

of the results while bearing in mind this major limitation. 

5.3 Analysing Performance 

Why does Performance Vary? 

A look at the basic distributional properties of performance points of each child showed 
that the points all vary from one day to the next. Generally, the variance is substantial. 
This implies that the performance of each child appreciably changes from one day to 
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another. Why does performance vary? Is change due to the effect of any number of 
minor, largely unpredictable and innocuous events? Does behaviour change because of 
more significant, more obvious events? Is it possible in any Ecosystemic way that a child 
may behave in certain ways as result of the general atmosphere created by the behaviour 

of the other children and the control imposed by the members of staff? Can all these 
factors occur simultaneously or cumulatively to influence a child's performance? If so, is 
it possible to mathematically model a child's day-to-day behaviour so to identify whether 
the change in behaviour can be explained and if so what factors are the most significant? 
How consistently do significant relationships hold from one child to the next? 

S. 3.1 Regression Modeling 

Model Premise 

The change in the behaviour of a child can be modeled mathematically by explaining the 

variance of performance points. In this case, the technique used is a multiple linear 

regression analysis (e. g. Blalock, 1960; Kazmier and Pohl, 1984; Johnson and Wichern, 
1992; Heiman, 2001). In the absence of previous research evidence about the variance of 
the performance points, rather than a more complex combination, the more parsimonious 
model in which the dependent variable and the explanatory factors are linearly related 
was initially assumed. 

The Multivariate Model 

For each child, the multivariate regression model was constructed as follows: 

Xt =PO+Aylt + J62Y2,1 +-+ AYO +AY7, t +e [5.1] 

Where x, are the performance points on day t,, Yl..., 7,1 are the independent variables that 

may affect the day's performance, flO, 
_7 are regression constants, and e is the error as a 

result of the variance of the performance points that cannot be explained by the 
independent variables in the model. Such variance may be due to random factors such as 
minor, largely unpredictable events. 

77 



The Independent Variables 

The y's in equation 5.1 represent the independent variables. Between children, the total 

number of independent variables varied from three to seven, depending on the data 

available on a child as a result of the events that were perceived as significant in the 

child's life. The following sections briefly describe each variable and the reasons for 

including it in the model. 

Daily School Average, yj 

The average of the performance points of all the children in the school is a reflection of 
the general behaviour of the children on any given day. If most of the children are well 
behaved, the average is high. The average is low when most children are poorly behaved. 

Arguably, the daily school average is a reflection of the environment in school on any 

given day. Intuitively, one expects factors such as the environment to be conducive when 

most children are well behaved and harmful if they are not. This is what the test was: 
does the behaviour of any one child deteriorate as a result the general poor environment 

created by generally poorly behaved children and does it improve as the general 
behaviour improves? 

In the model, the value of the school average was input directly as calculated. This is 
because the child whose points are being analysed was assumed to be part of the 

environment. It may be argued that to establish a clear causal relationship, the points of 
the child being examined should strictly be excluded from the calculation of the school 
average. Establishing a causal relationship was not, however, the objective here. The 

objective was simpler: It is merely the establishment of a relationship rather than 

causality. 

Fixed Term Exclusions, y2 

If a child is disruptive in class, members of staff may respond by restraining the child or 
even withdrawing the child from the class. Whatever form it takes, intervention usually 
calls for more intensive use of resources. As a result, a disruptive child not only disturbs 
his own leaming but also detracts from the learning of others. This is why disruption is 
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the most cited reason for excluding a child. It is also hoped that the punitive nature of 

exclusion can benefit the child directly. This, of course, depends on the character of the 

child. It is possible, even, that some children may be harmed by exclusions. Either way, if 

an effect exists and it is significant, then this should be reflected in the variance of the 

performance points of the child soon before and soon after the exclusion 

How can the impact of exclusions be modeled? Specifically the required model must 

express the exclusions y2 such that both the immediate or sudden impact and time impact 

of the exclusions are represented. One way to express such an effect, mathematically, is 

to treat it as an exponential function that decays with time. Thus, the effect of an 

exclusion peaks on the first day after re-admission and then dampens with each elapsed 
day so as to have negligible effect after about 10 days. Thus, in regression analysis, 

consecutive exclusions can be aggregated as: 

n 
Y2 = Z, K, e-", [5.2] 

Where i is a particular exclusion, n is the total number of exclusions to date, K, is how 

long exclusion number i lasted, and d, is the number of days, after exclusion number i, 

that have elapsed since re-admission to date. 

Negative Incidents, Y3 

When a child is involved in a negative incident, it is very likely that his performance 
assessment for the session during which the incident occurs will be poor. If the incident is 

very intense, such as causing injury, it is likely that the child is withdrawn from the class 

altogether. This results in inability to earn any points. In general, the higher the frequency 

with which a child is involved in negative incidents, the lower the points he is likely to 

earn. Hence, the total number of incidents each child was involved in per day was 
included as explanatory variable in the regression model. 
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Events-in and Events-out, y4and y5 

Every now and then the performance of a child suddenly deteriorates. Equally, once in a 

long while, the performance of a child suddenly improves. Either way, members of staff 

at Vermont usually attribute such sudden changes in performance to a recognised event in 

the child's life. For example, in one case the teacher thought one boy's behaviour 

improved immediately after another boy left the class. In another case, the teacher 

reported that a boy's behaviour deteriorated when his mother and her boyfriend split up. 
The former is an example of a positive Event-in. The latter is a negative Event-out. Can 

the influence such events be confirmed statistically? 

The pattern of the effect of an event is similar to that of exclusions: it is likely to be 

highest immediately after the event happens and decrease exponentially with time. In the 

model, each recognised Event-in or Event-out was described as: 

n 
e-d, Y49Y5 =2: 1 

[5.31 

Where, similar to exclusions, i is one particular event, n is the total number of events to 

date, and d, is the number of days that have elapsed since event i. 

States of Special Circumstancesp Y6 

Sometimes, as a result of the creation of a longer lasting, albeit temporary, state of 

circumstances, events may have longer-term effects besides the sudden impacts. For 

example, when the event of his father leaving to work abroad occurred, Miles was in a 

special circumstantial state of temporarily living with grandmother. This lasted until his 

father returned. During the period of his father's absence, Miles' behaviour was reported 

to be unusually poor. It is possible, hence, that this special of circumstance affected his 

performance points. 

Mathematically, each recognised special state of circumstance was represented separately 
using dummy variables: 

y6= 0, if nothing has happened, and 
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y6= 1, if the child is in a particular special state of circumstance. 

Time Spent at Vermont Sc oo, , y7 

Vermont is a learning institution with a considerable amount of expertise. It would be 

expected, therefore, as time goes by that the performance of children will improve. Far 

from being a mere research hypothesis, this is the ideal expectation of the parents, the 

school and the LEA. It thus seemed productive to question whether a significant 

relationship between total time spent at Vermont and performance points existed. 
Recalling that the regression analysis was conducted for each child, to model the effect of 

time at Vermont, the total number of days to date (including holidays) a child had been at 
Vermont was included in the regression analysis. 

5.3.2 Regression Results 

Key Statistics 

Once the independent variables had been selected, the data were input into the statistical 

computer package SPSS. Since it was likely that some variables were correlated, so that 

part of or all of the variance explained by one variable could also be explained by 

another, to ensure that the variables included in the model were the ones with the most 

contribution explaining variance, a two-step procedure was used in SPSS to deselect and 

select variables. This is the same procedure that was used to select LEA variables for 

regression (Chapter 7). In this analysis, after the first step, it was generally fairly obvious 

which variables were redundant. This was not so with the LEA variables- how LEA 

variables were selected was more critical- and so the procedure is explained more fully in 

section 7.4. Briefly, in step one, all the independent variables were entered. In step two 

variables shown in step one to contribute the least to explaining the variance of points 

were discretionarily9 and sequentially removed from the model. Sometimes previously 

9 The daily school average, for example, was considered critical to the analysis and as such it was never 
removed from the model in the two cases were its contribution to explaining the variance was shown to be 
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removed variables were added back into the model to test if their contribution was now 

significant. 

Using this approach, the regression analysis of each child's data was performed 

separately. Appendix 5.1 shows the results of Harry Long's data as an example. In 

Harry's case, the independent variables were the average performance points, fixed 

period exclusion data, negative incidents, Events-in, the special circumstantial state of 
being in a class shared temporarily by two teachers, the state of his father being away and 

the number of days he had been in the school. 

Beyond the descriptives, the first statistics of note are the matrix of Pearson's Correlation 

coeffilcients between every pair of the variables. Correlation analysis was not carried out 

separately prior to regression analysis because, like the regression results, the correlation 

coefficients would vary from child to child. Hence, it was deemed easier to interpret 

correlation coefficients in tandem with the regression results, since, as borne out by the 

evidence, the size- and sometimes the sign of the coefficients- are unique to the child 

involved. 

Although the regression coefficients, i. e. the jTs, were examined to study the size of the 

effect of each variable on the performance points; of greater importance was the 

significance with which a variable was related to the points. It was also of interest 

whether this significance was maintained from one child to the next. Thus the sign of T 

and the significance level of T were studied'o. 

insignificant. This discretionary process contrasts sharply with the automatic 'step-wise' procedure, for 

example, in which all the variables that contribute least to the model would be automatically removed. 

10 The T-statistic is used to test the null hypothesis that there is no significant relationship between an 
independent variable and the dependent variable, given the influence of the other independent variables. 
The significance level of T is the probability with which the calculated value of T would be observed if the 

null hypothesis were true. Traditionally, the null hypothesis cannot be rejected if the level is more than 
0.05. In this case, relationships were allowed up to a probability of 0.1 

82 



On the evidence of the results in Appendix 5.1, it is clear that both Harry's exclusions 

and his dad being away did not affect his performance points. All the other variables 

including the daily school average were related to the performance points. This suggests 

that the school environment affected his performance. Furthermore, once the contribution 

of the other variables is taken into account, Harry's performance deteriorated with time. 

Though disappointing, this is neither illogical nor totally unexpected: Comparisons with 

other children suggest Harry was one of the poorest performers. The other regression 

results were as expected. 

The goodness-of-fit of the model was studied by looking at the proportion of variance 

explained or adjusted R-Square". In Harry's case, 30% of the variance of the 

performance points was explained. Compared with the results of other children this is on 

the lower end but is still not too bad for this type of data (Rose and Sullivan, 1993). The 

fact that 70% remains unexplained suggests richness and complexity in changes in 

Harry's performance not captured by the independent variables. 

Since the data are Time Series, the possibility of data values of one time period being 

related with values of the next period, i. e. auto-correlated, is likely. The results showed 

there was little auto-coffelation as the Durbin-Watson Statistic 12 was close to 2. 

" The adjusted square of the multiple correlation coefficient, adjusted R2 or R-Square, shows the 

proportion of the variance of the dependent variable that can be explained by all the independent variables 

acting together, taking into account the number of degrees of freedom. Everything else was equal and so 

the number of degrees of freedom varied from child to child because of changes in the number of 

independent variables in the model. Accounting for the number of variables in the model thus allows 

comparison of models from child to child. 

12 To test for the presence of auto-coffelation, the Durbin- Watson Statistic, which is a measure of whether 

the errors between values predicted by the regression model and the observed values are independent or 

auto-coffelated, is calculated. It varies between 0 and 4. If it is 2 or close to 2, then there is little auto- 
correlation. There is negative auto-correlation if it is near 4 and positive auto-correlation if it is near 0. 
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Factors that may Influence Performance 

Daily School Avera3e 

Table 5.5 shows a partial summary of the regression results of all 32 children. Except for 

two boys, the daily school average was significantly related to the daily performance 

points of all the children in school. All the relationships, bar one, were positive. This 

suggests when the performance of the children in school is generally good, the 

performance of any given child is highly likely to be good. Similarly, when most of the 

children are having a bad day and performing poorly, it is likely that the performance of 

any one child will also be poor. This result is highly consistent from one child to another. 

There were three children for whom the result did not hold, however. They were the 

exceptions and potential explanations for the difference may be quite insightful. For two 

of the children, the school average was not significantly related to the points. This 

suggests independence- the two children are independent, or maybe even insensitive, 

from the effects of the general school performance. For one of the two children, 

consistent exceptionally good performance (high performance points), fluctuations in the 

general school performance notwithstanding, gives evidence of this independence. It is 

not so clear in what ways the other child is independent. 
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The third child whose performance was exceptional was Hugh. According to the 

hible 5.5: 1ýpes of Relation. ships Between Explanalory Factors and Points. for [ýach Child 

INDEPENDENT VARIABLE 

Child School A verage Incidents Per Day Total Days 

A French +ve INSIG INSIG 

A Spencer +ve -ve INSIG 

B Hunter +ve INSIG -ve, 
B Long +ve INSIG +ve 
B Oakley +ve -ve INSIG 

C Currie +ve +ve -ve 
D Cox +ve -ve +ve 
D Fox +ve INSIG INSIG 

G Tizard +ve -ve +ve 
H Lamb +ve -ve -ve 
H Wilkins -ve -ve INSIG 

I Krammer +ve -ve +ve 
I Snell +ve -ve +ve 
K Taylor INSIG INSIG +ve 
L Bowers +ve -ve INSIG 

M Atkins +ve -ve INSIG 

M Hunt +ve -ve INSIG 

M Johnson +ve -ve INSIG 

M Lambert +ve -ve +ve 
P Cornel +ve -ve INSIG 

P Cox +ve -ve INSIG 

P Field +ve -ve +ve 
P Madsen +ve -ve INSIG 

R Bard +ve -ve +ve 
R Reed +ve -ve INSIG 
R Stevens +ve -ve INSIG 
S Gross INSIG -ve INSIG 

T Burke +ve INSIG -ve 
T Keeble +ve -ve INSIG 

V Dyer +ve -ve +ve 
V Lyons +ve -ve +ve 
Y Freeman +ve INSIG -ve 
Total Modeled 32 32 32 
Total Insignificant 

(INSIG) 2 7 16 
Total Positi ve (+ ve) 29 1 11 
Total Negative (-ve) 

Lý 
1 24 

I 
5 

II 
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regression model, Hugh's performance demonstrated more than independence. It 

demonstrated going against the grain, as apparently Hugh's performance was good when 
the rest of the boys were generally poor and poor when, in general, performance was 

good. In reality, this maverick behaviour was not actually observed as the positive 

correlation coefficient between Hugh's points and the school average suggest that he 

would have been observed behaving like the rest of the school. However, in the presence 

of other factors, the technical influence of the general school performance is that Hugh 

goes against the flow thus possibly unmasking Hugh's unique personality. 

Negative Incidents 

As implied previously, involvement in negative incidents is not just a sign of poor 

performance but it may influence the assessment of a child's performance during the 

session within which the incident occurs. It is not surprising, therefore, that for most of 

the boys the total number of events per day was the most influential variable on the 

performance points. The more incidents a child was involved in, the lower were his 

performance points. 

Unlike the daily school average, however, this relationship is nowhere near as consistent 

across the cross-section of boys in the school. For eight boys the relationship did 
-not 

hold. For seven of the eight, negative incidents were not significantly related to points. 
For the eighth boy, Colin, the relationship between the incidents and points was 

significant but also positive- the higher the number of incidents that Colin was involved 

in, the better his performance was. As with Hugh with respect to the school average, this 
incongruity could be because of a potentially vastly different personality. For example, 

while negative incidents may generally lead to poor performance for most of the children, 

perhaps negative incidents, and the associated corrective actions taken by members of 

staff, act as a spur to better performance for Colin. 

Time Spent at Vermont School 

Assuming Vermont school (or maybe the mere passage time! ) makes a positive 
difference, then the performance points would be positively related to time spent at 
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Vermont. Some children, such as those with diagnosed- or even undiagnosed- 'medical' 

problems such as Attention Deficit Disorder (ADD), Attention Deficit Hyperactivity 

Disorder (ADHD) or Aspeger Syndrome may not actually respond to being in the school 

unless the medical problem is treated first. It is however the case that all children with 
known medical problems at Vermont were undergoing drug therapy. Thus if the therapy 

were effective then one would expect the children with medical problems to respond to 

the specialist atmosphere of Vermont just like any other children. 

Regression results did not clearly show that time spent at Vermont made a difference to a 

child's performance. Of the 32 children, only the performance points of II were 

positively related to the time spent at Vermont. Evidently, the performance of five 

children deteriorated over the course of time, for the relationship between the two 

variables was negative. There was no significant relationship for the remaining 16 

children. 

The lack of a consistent relationship across the cross-section of children is not altogether 

surprising- children enter Vermont with different levels of difficulties and respond to 

intervention at different rates. It could be that the rate of improvement or deterioration of 

children's performance, in general, is so low that it is only discernable after periods 

considerably longer than two terms. 

Events 

During the two terms under observation, a total of 27 Events-in were recorded (Table 

5.6). Mainly, the events recorded were changes of class, class teachers or leaming 

assistants. Of the 27 events, only 5 were significantly related to the performance points of 

the children involved. All five relationships were negative: Events-in detracted from 

children's performance. 

At 17, the number of Events-out recorded was smaller (Table 5.7). The events ranged 
from the apparently obvious such as a child's parent leaving to work abroad to the 

apparently innocuous such as a child's mother changing her name- but this may reflect 
family breakdown! In contrast to the Events-in, the results suggest that seven of the 
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Events-out significantly affected children's performance. Are events that happen outside 

of school more influential than those that happen in school? Could it be that the influence 

of Events-in is significantly attenuated by the control imposed by school? 

Table 5.6: Effect of Events-In on Certain 
Children 

Child EventIn 
M Atkins INSIG 

A Spencer INSIG 
B Hunter INSIG 
R Stevens INSIG 
B Oakley INSIG 
T Keeble INSIG 
B Long INSIG 
C Currie INSIG 

Y Freeman -ve 
D Fox -ve 

P Madsen INSIG 
K Taylor INSIG 
J Snell INSIG 
D Cox INSIG 
P Cox INSIG 

T Burke INSIG 
V Dyer -ve 
R Bard INSIG 

J Krammer INSIG 
H Lamb -ve 
V Lyons INSIG 
H Wilkins INSIG 
R Reed INSIG 
P Cornel INSIG 
G Tizard -ve 
M Hunt INSIG 

M Johnson INSIG 
Total Modeled 27 

Total Insignificant 
(INSIG) 22 

Total Positive (+ve) 0 
Total Negative 5 

Overall, just over a quarter of the Events 

recorded were found to be significant. This 

proportion is much less than some of the other 

variables such as the daily school average and 

the negative incidents. Can it be suggested 
then that, in general, events do not affect the 

performance of children? The answer is no 
because firstly, as with intervention generally, 
different children respond differently to the 

same event. Secondly, any one child could be 

subjected to a variety of different events and 
his response to each may be different. Hence, 

a blanket statement about events is, perhaps, 

untenable. 

It is possible, however, that the strength of the 

relationship between an event and the 

performance points could have been affected 
by the way the data were collected and by the 

way the Regression model was constructed: 

(i) Rather than the constant decay rate 

assumed initially, the effects of 

events, apart from having varying 
influences on the points, may decay in different ways, so that the effects last 

longer for some children and quicker for others, and/or 
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(ii) The approximate date associated with a particular event Is so much more 

different from the actual date that the resultant inaccuracy distorts the 

expected relationship. 

Table 5.7: Effect of 
Certain Children 

Events-out on 

Child Event Out 
L Bowers INSIG 
T Keeble INSIG 
C Currie +ve 

Y Freeman -ve 
D Fox INSIG 
D Fox -ve 

P Madsen INSIG 
I Snell +ve 
P Field INSIG 

A French INSIG 
A French INSIG 
T Burke INSIG 
H Lamb INSIG 

H Wilkins INSIG 
H Wilkins -ve 
R Reed -ve 
M Hunt -ve 

Total Modeled 17 
Total Insignificant 

(INSIG) 10 
Total Positive (+ve) 2 

Total Negative 5 

To get some preliminary results, a few tests were 

carried out, ad hoc. To test the first possibility, 
different functions comprising different decay rates, 

individually and collectively were used for the 

children where some events had been found to be 

insignificant. While maintaining the assumption of 

natural decay, the function representing a particular 

event is now generic such that the decay rate, 4 can 

take any value from zero to minus infinity, rather 

than just minus one: 

Y4, Y5 =e-di [5.4] 

There was no substantial improvement in the 

strength of the relationships between the points and 

the events. This suggests that the form of the 

exponential function does not substantially affect 

the significance of the relationship between the 

points and the events. 

In the second test, the day that an event happened was shifted by up to one week before 

and after. The results obtained differed slightly but substantively. It can be concluded, 
thus, that that if the day of occurrence on which an event supposedly happened differs a 
great deal from the actual, the likely result is that the event would be found not to have a 

significant influence. 
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Exclusions 

For one reason or another eight children were excluded at least once during the two terms 

Table 5.8: Influence of Fixed Term 
Exclusions on Different Children 

Child Exclusions 
L Bowers INSIG 
A Spencer INSIG 
B Hunter INSIG 
T Keeble +ve 
3 Snell INSIG 
V Dyer INSIG 
H Lamb INSIG 
M Hunt INSIG 

Total Modeled 8 
Total Insignificant (INSIG) 7 

Total Positive (+ve) 1 
Total N29ative 101 

of interest. It appears that seven of the eight 

children did not benefit or suffer from the 

exclusions as their performance points appear 

not to have been significantly affected by the 

exclusions. It can be argued that, generally, 

exclusions were not influential. 

However, the child whose exclusions appeared 
beneficial was quite different from the others 

that there may be important implications. The 

frequency with which he was excluded was 

much higher than any other child as to be 

considered an outlier. Unlike any other child, it was also reported that his behaviour 

noticeably improved whenever he came back from exclusions. Is it, therefore, the case 
that only if used frequently can exclusions be of any use? If so, then how successful in 
the long-term is an intervention action whose benefit is only discerriable if used 

repetitively? 

Special States of Circumstance 

Although there were a few other circumstances affecting individual children, only two 

applied to a large enough number of children as to allow the investigation of the 

possibility of a general pattern. The two circumstances were when a class was taught by 

two teachers working half-time and when the teacher worked alone without the help of a 
Learning Assistant. With just one exception, two teachers sharing one class appears not 
have significantly affected the children. 
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Table 5.9: Effect of Certain Circumstances on Some Children 
Child Teacher Alone 

Y Freeman +ve 
D Fox +ve 

K Taylor +ve 
D Cox -ve 
P Cox INSIG 

T Burke +ve 
I Krammer -ve 

V Lyons -ve 
Total Modeled 8 

Total Insignificant (INSIG) 1 
Total Positive (+ve) 4 

Total Negative 3 
Circumstance 

Child Teacher Sharing 
L Bowers INSIG 
T Keeble INSIG 

P Field INSIG 
A French INSIG 
V Dyer INSIG 
H Lamb -ve 

M Johnson INSIG 
Total Modeled 7 

Total Insignificant (INSIG) 6 
Total Positive (+ve) 0 

Total N22ative 1 

On the contrary, the 

performance of all the 

children, bar one, 

appears to have been 

affected by the absence 

of the learning assistant 
in the class. The more 

useful question is, of 

course, whether the 

influence was beneficial 

or detrimental. The 

regression results are 

equivocal: Four 

children appear to have 

benefited from the 

absence of the assistant 

while three appear to 

have suffered. Hence, 

! as with most 

factors, rather than a universal effect, the effect depended on the individual involved 

other 
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5.4 Conclusion 

5.4.1 Main Results 

Typically, a boy that attends Vermont school is underprivileged, may have had a 
disrupted family life, and may even have had trauma in his earlier life. Quite often, his 
behaviour is violent. Occasionally, the violence is extreme. The typical Vermont boy, 

consequently, has attended a fair few previous schools and is unlikely to go back to 

mainstream school. Overall, the Vermont individual's characteristics are not conducive to 

enabling good behavioural performance. But what external factors significantly affect 
behaviour in spite of or on top of individual characteristics? 

It has, firstly, been found that all the factors that were initially assumed influential can 
indeed affect a child's performance. Events that happen in school may affect 
performance, as may events outside of school. Sometimes circumstances resulting from 

events may affect performance. Some children appear to be affected by the length of time 
they have been in school, others do not; perhaps they are all affected but the process is so 
slow that it is only widely appreciable after longer periods of time. This has not been 

established here. Even the fact that performance is independent of exclusions may not 
necessarily hold for some children, particularly those who find themselves repeatedly 
excluded. For most children, negative incidents have the most detractive influence. But 

the most widely consistent effect is that of the daily school average: The performance of 
an average child goes up and down as the performance of all the boys in school go up and 
down. 

Secondly, none of the factors that were assumed to be influential was found to affect all 
the children. This has a fairly obvious but nonetheless important implication: Taking 

account of individuality, as always with children with SEN, is crucial as none of the rules 
can be applied universally. 

The third, and arguably most important finding, has already been mentioned: For the 
majority of the children (9 1 %) performance points are significantly and positively related 
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to the school average. Of all the explanatory variables, this is the relationship that holds 

for the widest cross-section of the boys. The result is important because it confirms the 

assumption that, in general, the performance of an individual child is significantly 
influenced by how well the rest of the children perform. The implication of this is that if 

the general performance were always poor, i. e. if the school staff are not able to raise the 

performance of the children, then the performance of most children would deteriorate. 
The Vermont school environment can be detrimental. Equally, if the school staff raise 
and maintain the performance of the majority of the children so that it is always good, 
then the Vermont environment can be very beneficial. As explored in Chapter 6, both of 
these observations are consistent with the behaviourism, (Cooper et al., 1994) as well as 
the ecosystem (Von Bertalanfly, 1968) (Rayner, 1999) theoretical behavioural models. 

5.4.2 Suggestion for Future Research 

Reiterating, the main finding here is that the Vermont school environment can be 

detrimental: Is this characteristic unique to Vermont, as some parents intuitively feel, or 
is it not true of any school where children generally perform poorly? Alternatively, the 

Vermont environment can be beneficial: Is a beneficial environment not a characteristic 

universal to all schools in which children behave well? 

These questions could be answered if similar data to that analysed in this chapter was 

analysed in other schools whose characteristics are different from Vermont- e. g. 
secondary, mainstream, special school for other SEN such as Moderate or Severe 
Leaming Difficulties etc. 

S. 4.3 Potential Contribution of Vermont Data 
Analysis 

The data analysis reported in this chapter suggests that the behaviour of any one child 
depends to a significant extent on the general behaviour in the special school. This is 

expected to be the case from the aforementioned theoretical behavioural models and also 
intuitively thought to be so by parents. This analysis adds to the knowledge in that it is 
based on empirical evidence. 
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There is one obvious practical area in which this knowledge may be beneficial. It may aid 
decision makers when placing children in special schools for children with EBD. In 
Section 2.4.2 of the literature review, it was reported that the pedigree of special schools 
in England is poor. Historically, special schools have fared much worse than mainstream 
schools academically (Christophos and Renz, 1969; Lipsky and Gartner, 1987; Anderson 

and Pellicer, 1990; Gray, 1996). Although inspections have shown special school 
performance has improved tremendously over recent years (OfSTED, 1998; OfSTED, 
1999a; OfSTED, 1999b; OfSTED, 2000a), it is also evident that they are still performing 
poorly relative to mainstream schools. One area of performance particularly highlighted 

as poor by OfSTED reports is the general behaviour of children in schools for children 
with EBD, even though there is no consensus as to what the parameters for measuring 
effectiveness in special EBD schools should be (e. g. Cole and Visser, 1998). Since 
OfSTED reports that behaviour is often poorer in special EBD schools, then decision 

makers may like to weigh this scenario: if placed in a special school, a child's behaviour 

may be affected by an environment that is often judged worse than his current 
mainstream school. 

5.4.4 Limitations of Individual Models 

The analysis reported in this chapter has allowed detailed examinations of the individual 
behaviour of each the children who were in Vermont at the time the data was collected. 
But it has not allowed any generalisation: It is still not clear what the behaviour of a 
randomly picked child would be like. For example, if a new child was to be introduced to 
Vermontý the analysis here gives no general insight as to what sort of behaviour to expect 
from him. This is the main limitation of this analysis. In order to begin to make some 
predictions about the general behaviour of children, Panel data analysis was carried out. 
This is reported in Appendix 5.2. 
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6. School Attributes Associated 
0 

with EBD 
6.1 Introduction: Premise and 
Objective 

From the literature, evidently children with Emotional and/or Behavioural Difficulties are 
the least likely to be successfully included in mainstream school. From interviewing head 

teachers, parents and others, it is clear that the presence of children with Emotional 

and/or Behavioural Difficulties is a major concern in mainstream schools. There are quite 

a few theories as to what causes and contributes to EBD. The people at the chalk face and 
those at home also have their opinions as to what causes or contributes to EBD. The 

question is whether these opinions and the theories coincide at all. Indeed is EBD even 

prevalent in mainstream schools, given the availability of special schools? If so what are 
the characteristics of the difficulties? What, if any, are the influences of individual child 
factors such as age and gender? Are levels of EBD, much like the performance of 

children in the special school, related to the general environment in the school? Or is the 

wider social economic environment more important? 

The objective of this chapter is to describe any answers to these questions that were 
found by studying empirical evidence. In the first section the literature on the theories of 

causation of EBD and factors that may be important are explored. This is followed by an 

examination of the incidence of EBD in primary schools in Southampton as determined 
by a questionnaire. In the third section the questionnaire data are further examined in 

order to determine whether EBD levels can be associated with the general environment in 

a school. 
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6.2 What in Theory Causes EBD? 

6.2.1 The Historical Individual Pathology Model 

In the early part of the twentieth century, children with emotional and/or behavioural 

difficulties may have been categorised as "Mentally handicapped7. Eventually this was 

replaced with "maladjusted". As these terms indicate, early attempts to understand 

emotional and/behavioural were largely based on the individual pathology model. 

Essentially, the model was medical and constructed around the medical concepts of 

"Cause", "Symptome', "Diagnosis" and "Treatmerif '. EBD could therefore be defined as 

an illness. The "illness", presumably, was caused by something within the individual 

such as poor physical development, low intellectual and/or academic ability, brain 

dysfunction or even hyperactivity. Once diagnosed, intervention would be of a medical 

nature. By and large, drug therapy would be administered in a clinical environment. As a 

result, most children with difficulties were equally as likely to be placed in hospital 

schools as special schools (Ministry of Education, 1955). 

By the early 60's, researchers and practitioners alike were beginning to question the 

appropriateness of the illness model and the term maladjustment (Szasz, 1960). This was 

because for children with EBD, medical intervention had limited success (Laslett et al., 

1998). The dominance of the model has subsequently been eroded. Nonetheless, the 

medical model is still relevant in some circumstances. For example, conditions such as 

Attention Deficit/Hyperactivity Disorder (ADMD) and Aspeger Syndrome are known to 

result from certain physiological dysfunctions (American Psychiatric Association (APA), 

1987). Children suffering from these conditions have emotional and behavioural 

difficulties. As such, medical treatment such as the powerful drug Ritalin can result in 

abating a child's difficulties. 

6.2.2 The Aetiology Perspective 

In general, especially in the United Kingdom, the identification and intervention of EBD 

is no longer solely based on the medical model. Instead, models that attribute more 
significance to social and environmental factors are more prevalent. One such approach is 
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what Rayner (1998) calls the Aetiology Perspective of Charlton and David (Charlton and 
David, 1993) and Jones and Charlton (Jones and Charlton, 1996). It encompasses 
multiple factors %vithin the individual, the school, as well as the wider environment 
outside of school. This approach, according to Rayner, is essentially a "scientific or 
diagnostic approacW' because it assumes that EBD may be 'treated' or 'remediated'. The 

strength of this approach is that it is multi-factorial. Intervention is not rigidly prescribed. 
Practitioners are encouraged to use a flexible eclectic approach. Consequently, 
intervention is more likely to succeed. 

6.2.3 The Behavlourism model 

The Behaviourism model has dominated the conceptual isaton of EBD in recent years 
(Cooper el aL, 1994). In essence the conceptý grounded in Psychology, is fairly clear-cut: 
All behaviour, good or bad, occurs because it is reinforced. Children, therefore, exhibit 
bad behaviour in class because the teachers reinforce it. Equally true is that good 
behaviour will exist only if it is reinforced. The blame is therefore shifted from individual 

children squarely on to teachers and how they manage classes. As such, the behavioural. 

perspective may be difficult to accept for some teachers. But as Cooper observes, 
teachers may indeed inadvertently be encouraging bad behaviour: 

'Yet teachers, even those in special schools and units, spend a large 

proportion of their time dealing with misbehaviour and a relatively 
small proportion of their time focusing on good behaviour. ' 

Behaviourism intervention involves Behaviour Modification (Cooper el aL, 1994). 

Behaviour is defined in a specific way. Behaviour identified as desirable is encouraged 
by the use of incentives. Being ignored discourages undesirable behaviour. Apart from 

adults refusing to accept that they may indeed be encouraging bad behaviour, behavioural 

modification may sometimes fail because teachers face problems in setting parameters 
both for identification (of good and bad behaviour) and for incentives (Cooper et al, 
1994-, Cole et aL, 1998). 
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6.2.4 The Ecosystemic Approach 

Similar in concept and of equal prevalence to the Behaviourism, model is the Ecosystemic 

Approach. This is grounded in Von Bertalariffy's General System Theory (Von 

Bcrtalanffy, 1968). Children and Teachers are members of Social Systems and Sub- 

systems. How they interact in class is functional to the perceptions they form as a result 

of belonging to the systems. Thus, the teacher's life outside of school influences his/her 

perception of behaviour. The same is true of the child. Their interaction in class is 

affected by these perceptions. This forms 'a chain of interactions and perceptual sets 

which produce self-perpetuating cycles of negative or positive behaviour' (Rayner, 

1999). 

Since it is the interaction between the teacher and the child that results in bad behaviour 
in an ecosystem, effective intervention can be achieved if either the behaviour of the 

child or the teacher is changed. And herein lies the problem: As with Behaviourism, 

refusal to take the blame on the teachers' part may hamper successful intervention. 

6.2. S The Psychodynamic Perspective 

While both Behaviourism. and Ecosystemic approaches do not focus on the individual 

child, the individual child is central to the Psychodynamic perspective. Psychodynamic 

theory is generally assumed to have existed for centuries. Key to the theory is the 

postulate that an individual's behaviour is dependent on one's unconscious. Other related 

principles of Psychodynamic theory are anxiety and psychic pain, defence mechanisms, 
motivational drives and developmental processes (Cooper et aL, 1994). A child's early 

emotional and social development is thought to be a major factor in his/her behaviour 

later on in life. Children brought up in an unstable environment where they are unable to 
form trusting relationships, for example, are therefore at risk of developing EBDs. 

Since the source of behaviour is unconscious processes, effective intervention is also at 
the unconscious level. This is usually dynamic psychotherapy. Cooper reports that in 

practice dynamic psychotherapy is perceived to require specialised skills and resources 
and as such the practice of psychodynarnic intervention is not widespread. 

98 



6.2.6 Other Perspectives 

The theories of causation of EBDs explored so far are sometimes combined to form other 

perspectives. There are also other perspectives not discussed above because they are not 

so prevalent. Briefly, the alternative models can be described as follows (e. g. Rayner, 
1998): 

-* Cognitive-Behavioural: Problem behaviour is seen as the product of maladaptive 
thinking related to processes of self-attribution and perceived self-efficacy. 

9 Humanistic: A phenomenological explanation for behaviour is offered emphasising the 

uniqueness of the individual and the importance of self-concept. 

e The Establishment Perspective: Government attempts to define EBD and provide a 

rationale for educational provision through various publications. Officially, such 
definitions and procedures are provided within guidelines or 'codes of practice. In 

reality, the term 'codes of practice' can be regarded as no more than a semantic glove as 

off icial definitions take on the powerful position of 'standard definitions and procedures', 

which dominate practice. For example, OfSTED may regard LEAs or schools that stick 
to the EBD code of practice as providing good quality. 

6.3 EBD in Southampton Primary 
Schools 

6.3.1 How can EBD be Measured? 

To study the incidence of EBD in Southampton, it was necessary to be able to measure 
the level of difficulties faced by individual children. Apart from observation by trained 

professionals such as educational psychologists, the level of EBD a child faces can be 
determined more simply by the use of a behavioural screening questionnaire. Parents, 

teachers or even children usually complete such questionnaires- teachers completed the 

questionnaire used here. The responses are then analysed to establish a level of EBD. 
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For over three decades the Rutter questionnaire (Rutter et aL, 1970) has been the most 

widely used behavioural screening questionnaire. This is because it has proved to be valid 
and reliable in a wide range of circumstances (Elander and Rutter, 1996). Furthermore, 

compared to others such as the Child Behaviour Checklist (Achenbach, 1991), the Rutter 

questionnaire is shorter and can be completed quickly. The Rutter Questionnaire, 
however, concentrates on a child's difficulties and does not cover any strengths that the 

child may have. Current approaches in education espouse focusing on a child's strengths 
as well difficulties. To offset the disadvantage, Robert Goodman adjusted the Rutter 

questionnaire to include a child's strengths as well as difficulties (Goodman, 1994). The 

ensuing questionnaire is called the Strengths and Difficulties Questionnaire (SDQ) 
(Goodman, 1997). It can be shown that the two questionnaires identify difficulties in a 
highly correlated manner (Goodman, 1997). Thus, with the advantage of screening 
strengths, the SDQ, and not the Rutter questionnaire, was used to collect data for this 

study. 

A Brief Outline of the SDQ 

The SDQ has twenty-five questions (see Fig. 6.18 in Appendix 6.1). The questions 

represent one category of strengths and four categories of difficulties: The category of 

strengths is Prosocial Behaviour; the difficulties categories are Hyperactivity, Emotional 

Symptoms, Conduct Problems and Peer Problems. Each category is represented by five 

questions on the questionnaire. The 25 questions are arranged in a random order. 

There are three possible responses to each question: "Not true", "Somewhat true' and 
"Certainly true". In analysis, the responses represent 0,1 and 2 points or 2,1 and 0 

points, respectively (Table 6.12 in Appendix 6.1). The order of points (ascending or 
descending) is dependent on whether or not the question represents a positive attribute 

and what category of strengths or difficulties such an attribute is indicative of. For 

example, the responses to the question "Considerate of other people's feelings", which is 

a positive indicator of Prosocial behaviour, score in ascending order. On the contrary, 
"Generally obedient, usually does what adults request" is a positive attribute of lack of 
conduct problems and therefore has responses scoring in descending order. 
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To establish the extent of difficulties in each category, the points indicated by the 

responses to the five questions are summed up. Thus, theoretically, in any category a 

child could have a points total of anywhere between 0 and 10, inclusive. For the 
difficulties categories (Hyperactivity, Emotional Symptoms, Conduct Problems and Peer 

Problems) the higher the number of points the more difficulties a child faces in that 

category. In contrast, since Prosocial Behaviour represents strengths rather than 
difficulties, a high Prosocial Behaviour Score is a positive indicator. As a result, the 
Prosocial Behaviour Score is not included in the calculation of an indicator of overall 
diff iculties. 

The Total Difficulties Score is a simple sum of a child's scores on the four difficulties 

categories. Mathematically, therefore, a child can have a Total Difficulties Score (TDS) 

of anywhere between 0 and 40, inclusive. In reality, while a TDS of zero was quite 
frequent, the highest TDS observed for any child was 35. This is what would be expected 

of mainstream children: The majority would have low or even zero TDS rather than high 

TDS as lack of difficulties is fairly common among mainstream children. 

6.3.2 The Southampton Schools Sample 

To collect data, SDQ questionnaires were sent to all primary schools in Southampton, i. e. 

all well-establisbed primary schools that had existed for a number of years by September 

1998. Each school waS requested to complete a questionnaire for each child in a 

randomly chosen class in the school. After a series of reminder letters and phone calls, of 

the 68 schools requested to take part, 30 returned completed questionnaires. This 

represented a return rate of just over 44%, which is fair for this type of survey (Bickman 

and Rog, 1998). The questionnaireswere returned between December 1998 and July 2000. 

The schools that responded to the questionnaire did not appear to be obviously different 
from the rest in Southampton. For example, compared to the averages for Southampton, 
the average levels of Free school meals eligibility, SEN, Statements of SEN, English as 
an Additional Language, Key Stage 2 Results and School size for the schools in the 

sample did not appear to be unusually low or high. It is still possible, however, that 
differences might exist between schools that responded to the questionnaire and those 
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that did not as a result of EBD levels or response to EBD levels. It may be that EBD is 

not such an issue in the schools that did not respond to the questionnaire, perhaps because 

of low, insubstantial levels of EBD or even apathy towards EBD. Regrettably, without 
EBD data for all schools it was not possible to establish whether these differences 

actually existed. 

6.3.3 Graphical Analysis of the Distribution of 
Difficulties 

Interpreting the Charts 

It may be insightful to study the distribution of significant difficulties among the children 
in each of the categories from the SDQ, viL Prosocial Behaviour, Hyperactivity, 

Emotional Symptoms, Conduct Problems and Peer Problems. This can be done by simple 

graphical analysis. Specifically, the distribution of difficulties among children was 

studied by plotting cumulative frequency distribution charts for each category (Fig. 6.1 to 
Fig. 6.6). For each of the categories, seven curves were plotted. Why seven curves? From 

previous research evidence and 

opinions of key stakeholders it was Table 6 1: Grouping of Children by Age and Gender 

expected that both the age and 

gender of the children would affect 
the level of difficulties. Thus to 

eliminate the effect of either of these 
factors, all the children from all the 

schools were divided into seven 

groups according to age range and 

gender (see Table 6.1) so that a child 

Suffix 

Code 

Group of Children Represented Number oi 
Children 

AU All the children in the sample 651 

BI Boys aged 5 to 7 116 

B2 Boys aged 7 to 9 149 

B3 Boys aged 9 to 11 66 

GI Girls aged 5 to 7 102 

G2 Girls aged 7 to 9 150 

G3 Girls aged 9 to I1 68 

cuum oniy oe comparea witti 

children of the same gender and of similar age. By looking at the position of each curve 

relative to the others, it was then possible to establish the effect of age and/or gender, if 

any existed. 
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At any given point each of the curves represents the percentage of children who had that 

number of points or less. Thus, one can read off the chart the proportion of children with 
difficulties, if the number of points or cut-off at which children were considered to have 
difficulties was known. The locus on the chart of the curve for a group of children 
indicates the relative (to other groups) characteristics of difficulties in that group. For 

example if the category being analysed is Peer difficulties and the curve for girls aged 5-7 
is wholly above that for All children, then the percentage of girls aged 5-7 with Peer 
difficulties is less than that in the overall sample at all levels of difficulties. If, on the 

contrary, the curve for girls aged 5-7 is wholly below that for All children, then the 

percentage of girls aged 5-7 with peer difficulties is higher than that in the overall sample 
at all levels of difficulties. Technically, this interpretation holds for every category. In 

real terms, however, the meaning for the Prosocial scale is the reverse of the other 
categories. This happens because Prosocial Scale represents strengths rather than 
difficulties and so being more prosocial is the better way to be. 

Prosocial Behaviour Scale 

Figure 6.1 is the chart of the seven curves for the Prosocial Behaviour Scale. All the 

curves for the boys are above those for the girls. The boys' curves are also above the all 

children curve, which represents the sample average. This suggests, at any given age, 

girls are more likely to exhibit prosocial behaviour than boys. This follows because low 

scores represent less prosocial behaviour and a smaller proportion of girls have low 

scores than boys. High scores mean more prosocial behaviour and the positions of the 

curves show that a higher proportion of the girls have high scores. 

Boys aged nine to eleven years may exhibit more prosocial behaviour than 5-7 year old 
boys. Nonetheless, within the range where lack of prosocial behaviour may be a cause for 

concern, the differences are marginal. Boys of the seven to nine years age range, 
however, are distinctly likely to exhibit more prosocial behaviour than those from either 
of the other age groups. 

At between seven and nine years old, girls appear to show more prosocial behaviour than 

when between five and seven. It is not immediately clear from the chart whether the 
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oldest girls may be more or less prosocial. Indeed, within the range where the amount of 
prosocial behaviour exhibited may be construed as insufficient, all the girls' curves are 

very close to one another. This suggests, for girls, age may not be a crucial factor. 

As described above, in the chart, at no time do the curves of boys and girls of the same 
age; say BI and G I, overlap. There is therefore a clear distinction between boys and girls. 
The distinctions between children of different ages but of same gender are not so clear as 
the curves representing different ages within the same gender overlap. Hence, differences 
between boys and girls of the same age are much larger than between girls or boys of 
different ages: Gender may thus be a lot more important than age. 

Hyperactivity 

Of all the difficulties categories, the Hyperactivity score has the highest mean and also 
the highest variance. Roughly speaking, this means that there are large numbers of both 

small and large scores. The frequency of scores close to the mean is lower. As a result, 

many children may face substantial hyperactivity difficulties, many others may not face 

any at all. Such substantial difficulties are generally most likely to be found amongst 
boys (Fig. 6.2). Like with Prosocial Behaviour, differences between boys and girls of the 

same age are much larger than between children of identical gender but different ages. 
Age-wise, the youngest boys (5-7) are likely to face more difficulties than older boys. 

Boys appear to be least hyperactive between the ages of seven and nine. But the 
difference at this stage is marginal when compared with those aged between nine and 

eleven. 

Over most of the difficulties range, there is no evident difference between girls aged 
seven to nine and those age nine to eleven. The youngest girls, on the contrary, are 

clearly more likely to face difficulties. 

(PTO for Fig 6.1 and Fig. 6.2) 
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Emotional Symptoms 

Within the high-score region indicative of substantial difficulties, the Emotional 

Symptoms chart (Fig. 6.3) has the least distinctive pattern. Although the curves for the 

boys are, by and large, below that for the girls- indicating that boys may have more 
difficulties-, except for the oldest boys, the differences are marginal. It is not clear 

whether, over all the age ranges, boys are more likely to face emotional difficulties than 

girls. 

The curve for the oldest boys is much further from all the others: Nine to eleven year old 
boys are more likely to exhibit more difficulties than any other group. The curve for the 

oldest girls is not distinctly placed from the curves of girls of the other age groups. 
Consequently, this difference may not be genemlised to children of both gender While it 

may be true to say that boys aged 9-11 exhibit more Emotional Symptoms than younger 

children, it is not true to say that children aged 9-11 exhibit more Emotional Symptoms 

than younger children. 

Conduct Problems Score 

Generally, the curves for all the girls are above those for the boys in the Conduct 

Problems Scores Chart (Fig. 6.4). However, for children aged five to seven and seven to 

nine, the differences between the genders are marginal. Thus the differences between 

girls and boys of the 5-7 and 7-9 age groups are not very distinctive. 

Both the curves for the oldest girls and boys are below those for younger children. 
Generally, older children are most probable to exhibit conduct problems. More 

specifically, the most distinctive feature of the chart is that the curve for the oldest boys is 

clearly separate from all the others: Nine to eleven-year-old boys are most likely to 

exhibit conduct problems. 

(Fig. 6.3 and Fig. 6.4 next pages) 
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Peer Problems 

Fig. 6.5 shows how Peer Problems are distributed among the seven groups of children. 
Generally, all the curves for the boys are below those for the girls. The differences, 

though not large, are more substantial than those observed from both the emotional and 
conduct problems charts. Gender is clearly more important in Peer difficulties. 

Boys aged 7-9 are likely to exhibit less peer interaction difficulties than younger boys. 

Yet, girls aged 7-9 are likely to exhibit more peer difficulties than younger girls. Clearly, 

between the age of f ive and nine, the influence of age on peer interaction is not as 
important as that of gender. 

However, both girls and boys of the nine to eleven-year-old groups are more likely to 

exhibit peer problems than all the younger children of the same gender. Hence, both the 
influences of gender and age are important within the nine to eleven age group. 

Total Difficulties Score and Overall Influences 

The distribution of the Total Difficulties Scores of the children can be studied in Fig. 6-6. 

All the curves for the girls are above those for the boys of the same age. In general, 

therefore, boys are more likely to exhibit difficulties overall. 

Both the curves for boys and girls aged five to seven cross the (gender) corresponding 
curves for children within the seven to nine age range. Clearly, the influence of age is not 

crucial for five to nine year olds. On the contrary, both the curves for children aged nine 
to eleven are below those for younger children. Hence, as children grow beyond seven 

years, the influence of age becomes crucial. This is particularly so for boys, who appear 
to be much more likely to exhibit difficulties 

(PTO for Fig. 6.5 and Fig 6.6) 
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Class (School) Membership 

Fig. 6.7 Differences in Distributions due to Class Membership 
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When the age and gender of a child are taken into account, is the class or school to which 

a child is a member important in the level of difficulties exhibited? To find this out charts 

of the percentage of children against different levels of difficulties in each category were 

plotted. For each category, the children were partitioned by age and gender. Any 

differences observed could not then be attributed to either age or gender. The schools in 

the sample were divided into groups according to the age range of the class sampled. 
Each class was then subdivided into boys and girls. For example, Fig. 6.7 shows the total 
difficulties score chart for classes of boys aged between seven and nine, Each curve 

represents the boys from the sampled class in a school such as school P02, P19, P25, etc. 

In Fig. 6.7, the vertical position and the shape of each curve is different. This suggests 
that the distribution of the level of difficulties differs from one class to another. If the 
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level of difficulties were similar in the different classes, then the lines would mostly 

overlap each other, The shapes of the lines would also be similar indicating similar 

profiles of levels of difficulties in each class, i. e. shape of distribution in moving from 

children with little or no difficulties to children with substantial difficulties. 

Like the age 7-9 boys group, curves of different shapes and of varying vertical positions 

were observed for all age ranges and for both gender. Given this, to what properties of the 

class, school or enviromnent are the observed differences closely associated? 

6.3.4 Establishing EBD Variables 

Official SEN Measures in England and Southampton 

In England the official measures of the incidence and severity of SEN are, respectively, 
the percentage of children on the SEN register and children with statements of SEN. It is 

reported later in Chapter 7 that there is clearly no universally applicable standard in 

measuring levels of SEN. In fact, it is quite possible that children with SEN in one LEA 

may not even be on the SEN register of another, and children with statements in one LEA 

may not be so in another. Even so, if for no other reason than the commitment that a 

statement imposes on an LEA, the assumption that that within one LEA children with 

statements exhibit higher levels of difficulties than those with SEN but without 

statements is a reasonable one. Hence, the local proportions of SEN can be extended to 

measure the proportions of Emotional and/or Behavioural Difficulties. Since the number 
of children with SEN includes all children with SEN and not just EBD, this measure 
would over-estimate the incidence of EBD: Such a conservative measure would cover 

most of the children with potential difficulties. 
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Southampton, like many other LEAs, has adapted the SEN code of practice (DfE, 1994a) 

to suit its local priorities. In Southampton there are 
0-1-W five stages in the assessment of SEN. As the stages 5 

go up, so does the corresponding level of difficulty. 
Formal Statement of 

SEN Stipulates As the level of difficulty increases, so shou I- ?te 

Provision. Annually breadth and depth of resources provided by the LEA. 
Reviewed. 

Fig. 6.8 attempts to depict the five stages. It can be 

4 seen that children are placed on the SEN register as 
Formal Assessment early as the first stage and, while the intervention 

of Needs. Does Child 
Require a Statement involved may change in moving through the stages 

ofSEN? as the difficulties involved are considered more 

serious, in official SEN statistics the difficulties are 

Wider LEA Provisýion. still only identified as SEN. It is not until the fifth 
Z 

f 
OutsWe Agencies stage that the category changes to 'Statemented'. The 

u 
k such as Outreach 

SEN register is thus fairly comprehensive, involved. 

encompassing minor difficulties through to 
2 difficulties requiring statements. 

Wider School 

00 
ProvWon Involving Perhaps more importantly, it can be seen in Fig. 6.8 

xS SEN Coordinator. 

that the intervention in a child's SEN from stage 3 

onwards does not change that much in nature. 

Specifically, when a child is issued with a statement 
SEN Register. 

Limited Provision by in stages 4 through 5, there is usually no resultant 
Class Teacher. increase in resources- i. e. SEN money- that a school 

receives for that child. Hence, the number of 

statements issued in Southampton is somewhat independent of resource requirements. 

13 The stages in the code merely state what resources children at a given stage are entitled tol the resources 
that schools can claim through the SEN audit, e. g. stage 3 SEN may require an educational psychologist. In 

reality schools have their own priorities and it is quite often the case that schools spend the money 
elsewhere, e. g. hiring a learning assistant rather than the psychologist, hence the need for the SEN audit. 
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EBD Cut-Off Points: Rules of Thumb 

in the vear 2000 the incidence of children with SEN in Southampton was 20%. The 

proportion of children with statements was 2%. As argued above, these percentages can 

be, and were used as conservative cut-off points for Emotional and/or Behavioural 

Difficulties: 80% of the children were regarded as not exhibiting any difficulties, 20% as 

exhibiting some or substantial difficulties, and 2% as exhibiting substantial difficulties. 

(80% is generally assumed to be the proportion of children in the population without 

problems (e. g. DES, 1978-, Goodman, 1997). ) 

For the children surveyed in this study, it has been established that both age and gender 

are important. The relative importance of each, however, is reliant on the category. This 

is not clearly reflected by the total difficulties score (TDS). For example, the TDS chart 

depicts the prevalence of emotional, conduct and peer interaction problems among the 

oldest boys. But it does not convey the fact that the oldest boys are less likely to face 

Hyperactivity difficulties. In fact, if a child is compared only to other children of similar 

läble 6.2 Difi 
. 
ferent ( 'til-of) Per Category ['er Age Range Per Gender 

cut-off PrMocial EmodonW Conduct Peer Total [AV 
Hyperactivity 

I 

Point r Behaviou Symptoms Problems Problems ultics Diffic 

20% TO 1 0A) 4.0 4.0 4.0 18.0 
H(ýys. Age 5-7 

2 (Vo 10.0 10.0 7.6 9.0 T6 27.6 

20% 5.0 8.0 4,0 4.0 10 ITO 
BoYsAge 7-9 

2% 10.0 10.0 8.0 8.9 9.0 30.8 

20% 7.0 9.0 5.8 6.0 5.0 23.9 
Boys. Age 9-11 

2% 10.0 10.0 8.0 10.0 8,9 32.9 

20% 4.0 6.0 3,0 1.0 2.8 12.0 
'irls. -Ige 5-7 

2% 9,0 10.0 7.0 4.0 20.2 

20% 5.4 5.0 4.0 2.0 11.4 
3irls. 4ge 7-9 

2% 6.0 10.0 9.0 8.0 7.0 28.0 
20% 5.0 4.4 3.0 3.0 - 34 15.4 

f- 
; WsAge 9- 

2% 6.9 10.0 6.0 7.9 6.9 23.9 

age and gender, then the evidence suggests, folloWing the 20% and 2% rules of thumb, 

that the level, i. e. score, at which the child can be considered to have some difficulties 
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and/or substantial difficulties may differ for each category of difficulties This is shown in 

table 6.2. It can been seen that if, for example, a boy of seven scores 5 points on the 

Hyperactivity scale, this should not be considered as 'some hyperactivity difficulties'. 

This is because nearly half of all 5 to 7 year-old boys have shown this level of 
hyperactivity and it is quite unlikely that 50% of the children are actually hyperactive. On 

the other hand, if a girl of eleven scores 5 points on the same scale this should be 

appropriately viewed as 'some hyperactivity difficulties' because only 15% of 9 to 11 

year-old girls have shown this level of 
Table 6.3., Vatiables Reprmnung lewis of ERD hyperactivity. 
Dilriialbes 

Variable Quantity Represented 

PSS. B1 Prosocial Behaviour Score Boys Level 1 
PSS. B2 Prosocial Behaviour Score Boys Level 2 
PSS. G1 Prosocial Behaviour Score Girls Level 1 
PSS. G2 Prosocial Behaviour Score Girls Level 2 

HS. B1 Hyperactivity Score Boys Level 1 
HS. B2 Hyperactivity Score Boys Level 2 
HS. G1 HyperacUvity Score Girls Level 1 
HS. G2 Hyperactivity Score Girls Level 2 
ESS. BI Emotional Symptoms Score Boys Level 1 
ESS. B2 Emotional Symptoms Score Boys Level 2 
ESS. G1 Emotional Symptoms Score Girls Level 1 
ESS. G2 Emotional Symptoms Score Girls Level 2 
CPS. 131 Conduct Problems Score Boys Level 1 
CPS. B2 Conduct Problems Score Boys Level 2 
CPS. G1 Conduct Problems Score Girls Level 1 
CPS. G2 Conduct Problems Score Girls Level 2 
Peer. B1 Peer Problems Score Boys Level 1 
Peer. B2 Peer Problems Score Boys Level 2 
Peer. G1 Peer Problems Score Girls Level 1 
Peer. G2 Peer Problems Score Girls Level 2 
TDS. B1 Total Difficulties Score Boys Level 1 
TDS. B2 Total Difficulties Score Boys Level 2 
TDS. G1 Total Difficulties Score Girls Level 1 
TDS. G2 L 

_Total 
Difficulties Score Girls Level 2 

Hence to measure the level of 
difficulties in each class, the number of 

points in each category that 80%, as 

well as 98%, of the children scored 

was established. Thus, at Level 1. a 

child exhibits some difficulties if 

his/her points are higher than the 80% 

cut-off. At Level 2, points higher than 

the 98% cut-off indicate substantial 
difficulties. Using these cut-offs, the 

proportion of children with some and 

substantial difficulties were calculated 
for each class, within the age range of 

the class, in every category. This 

resulted in 24 EBD variables for each 

class, as shown in table 6.3. Notice 

that each EBD variable name, say PSS. 

B2, is such that one can identify the 

three properties represented by the 

variable, these being the EBD category 
such as PSS for Prosocial scale, gender such as B for boy and level of difficulties such as 
2 for substantial difficulties. Using these and other variables, it was then possible to 
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explore by Multidimensional Scaling the question posed earlier: To reiterate, what 
properties of the class, school or enviromnent are the observed differences in EBD 

closely associated with? This is discussed in the next section. 

6.4 Attributes Associated with EBD: 
MIDS Analysis 

6.4.1 Introduction and Objective 

Given a data set on several objects, the fundamental question of Multidimensional 
Scaling (or AMS) is: is it possible to represent the objects or variables geometrically in 

such a way that the 'hidden structure' of the data is revealed? Typically, MDS involves 

the construction of a map from the given data set in such a way that each point in the map 

represents a known object or variable. If the map is properly constructed, objects or 

variables located near each other have similar properties, while those remote from each 

other have dissimilar properties. Hence, the hidden structure of the data, if one exists, can 
be inferred by studying the relative location of known points in the map. 

In this case, the objects are the schools. The objective of the MDS was to reveal a hidden 

structure- or the lack of one- by answering one or both of the following questions. Can 
the schools in the sample be plotted in a map in such a way that the school properties that 

correspond with classes with certain characteristics of EBD incidence are determined? 
Secondly, given the variables or attributes of schools, can the attributes be represented in 

a map in such a way that other attributes that concur or correspond with high proportions 
of EBD in classes are found? 

6.4.2 Why Choose Multidimensional Scaling? 

MDS is a multivariate data reduction technique. Generally, one starts with a large number 
of cases- or objects, in the jargon of MDS- and a large number of variables. If the 
analysis is successful, one ends up with a map with a limited number of dimensions, the 
directions of which explain most of the variation in the original data set. In this sense, 
MDS is similar to other traditional multivariate data reduction techniques such as 
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Discriminant function, Factor and Principal Components Analyses. However, MDS was 
developed because it has the important advantage over these other methods of visualizing 

the main features of the data. 

In Discriminant Function Analysis, data reduction is achieved by calculating a set of 
linear functions, which explain the main differences between groups of cases (Tatsuoka, 

1970; Klecka, 1980). The main inputs of analysis are the within-groups and between- 

groups means and variances. In Factor analysis the data are reduced by expressing the 

original data as a smaller number of hypothetical, underlying factors, which explain the 

correlation among variables (Kim and Mueller, 1978b; Kim and Mueller, 1978a). The 

basic input of analysis is the correlation matrix. Similarly, in Principal components 

analysis the original data are reduced to a smaller number of principal components, which 

explain the majority of the variance in the data (Dunteman, 1989). The basic analysis 
input is the correlation matrix or, sometimes, the co-variance matrix. In order to be able 
to calculate means, simple correlation coefficients or co-variances, i. e. to perform 
legitimate mathematical operations, the data must be measured at either interval or ratio 
level. In general, therefore, one should not use Discriminant function, Factor or Principal 

component analysis for qualitative data measured at the ordinal level. 

In contrast, in MDS, one can plot a map based on how similar objects or variables are, as 

evaluated by qualitative ordinal data. MDS has the advantage over the other techniques in 

that ordinal data can be used. This is the main reason why MDS was considered the best 

method to analyse the school data. Secondly, the underlying structure of the school data 

is unknown and so any traditional distributional assumptions, such as linearity, might 
have been unreasonable. Thirdly, and no less important, with little background 

information, a geometrical map could provide more intuitive information than a battery 

of statistics. Finally, though not applicable in this analysis, the way MDS maps are 

optimized allows much better handling of missing values or incomplete data sets than in 

traditional statistical techniques (Kruskal, 1964). 
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6.4.3 Typical Applications of Multidimensional 
Scaling 

Mainly because of their dissatisfaction with the Factor Analysis technique (Davies and 

Coxon, 1982), psychometricians, developed MDS in the study of personality impressions 

such as the perception of colors (Ekman, 1954), English consonants (Miller and Nicely, 

1955), animals (Shepard, 1957) etc. As a result of this historical association with 

psychometry, most of the original terminology such as 'subject' and 'stimulus' has been 

retained in MDS. Perhaps because of its conceptual advantage over more traditional 

techniques, applications of MDS have not been limited to psychometry. Widely varied 

examples include, from one end, the recovery of geographical maps from similarity data 

by Kendall and others (1971; 1975), a study of patterns of voting of members of an 

accounting board by Rockness and Nikolai (Rockness and Nikolai, 1977), to the analysis 

of corporate failure by Mar Molinero and Ezzemel (Mar Molinero and Ezzamel, 1991) at 

the other end. More recently, in education, Mancebon and Mar Molinero (2000) have 

used MDS to study the relative location in four dimensions of variables to inform. the 

analysis of primary school efficiency. 

6.4.4 Complementing EBD Data with OfSTED Data 

The question posed above is what properties of the class, school or environment can the 

observed differences in EBD be closely associated with? It was quite clear early on that 

to answer this question other data were required about the schools that had completed the 
SDQ, other than the SDQ data itself In particular it was necessary to learn about aspects 

of the school which could affect the incidence of EBD such as the social and academic 
development of the children, the local social-economic environment, parental 
involvement and the atmosphere in the school as determined by the quality of leadership, 

support and facilities for children, classroom and behaviour management. This 

combination of qualitative and quantitative information can be and was obtained from 

published reports of OfSTED inspections for each school (OfSTED, 2001). 
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OfSTED inspections were 14 normally carried out over a four-year cycle. This presented a 

problem because the OfSTED report had to be as relevant as possible to the time the 

school completed the questionnaire. It was especially a problem if the school had failed 

its OfSTED inspection and been placed under 'special measures' (WEE, 1999f). In such 

cases, it is likely that the OfSTED report is no longer relevant a few months after 

inspection, as many drastic changes are carried out. To ensure relevance, the OfSTED 

report had to fall within the same year, the previous year or the year after the school 

returned the questionnaires. All schools whose reports were out of this range where 

eliminated from the data. Further, schools that had failed OfSTED the previous year prior 

to returning the questionnaires where not included in the data set. As a result of these 

measures, out of the 30 schools that returned the questionnaires, four were eliminated 

from the data set. An additional pair of schools was eliminated from the data. The first of 

the pair actually completed the questionnaires but failed to identify itself. The second 

school completed only three questionnaires and it was not clear whether this represented 

an unusually small class or only a fraction of a class. 

14 As from January 2000, the maximum inspection cycle is six years. The actual time elapsed between 

inspections, however, depends on the performance of a school in previous inspections. For schools 

performing poorly, the inspection may be carried out even before four years elapses. Schools that are 

adjudged to be effective, on the other hand, may not even be fully inspected for a few years (OfSTED, 

2000c). 
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Table 6.4 Data Oblainedftom OJSTED Reports 

Vwiabk Name Quantity Measured 

Inct OfSTED Judgment of progress of children with SEN 

SSMC OfSTED Judgment of progress of children' spiritual, social, moral and cultur 
development 

Disp OfSTED Judgment of the behaviour of children in school 
&4T Average key stage results above or below national level 

Aabs Authorised. absence above or below national level 

Vabs Unauthorised absence above or below national level 

ExcF Proportion of children on fixed exclusions 
EvcP Proportion of children on permanent exclusions 
Vgood Proportion of teaching judged by OfSTED as 'Satisfactory' or better 

Lead OfSTED's judgment of the quality of leadership and management provided by the 

school's senior management team 
SGP OfSTED's judgment of the quality of support, guidance and welfare of pupils 
V : fin i OfSTED's udgment of the efficiency of the school i 

Roll Number of full-time equivalent children on roll 
State Proportion of children with statements of SEN 
SEN Proportion of children on the SEN Register 

FSM Proportion of children eligible for Free School Meals 

Teach Number of full-time equivalent children per qualified full time equivalent teacher 

CkIss Average Class Size 

LSA Weekly aggregate hours worked by Classroom assistants per full time equivalent child 

cost Cost per pupil 
PTA Parental questionnaire return rate 
Link] % of parents who strongly agreeing with 7 feel the school encourages parents to play an 

active role in the school life 

Link2 % of parents who strongly agree with 'I would find it easy to approach the school witb 

questions or problems to do with my child(ren)' 
Fwis % of parents who strongly agree with 'The school enables my child(ren) to achieve a 

good standard of work! 
Behav % of parents strongly agree with 'rhe school achieves high standards of good behavioue 

Table 6.4 shows the data obtained from OfSTED reports. 
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In order to make comparisons based on rank order, the qualitative OtSTED judgments 

were con\ cried to an ordinal scale. The conversion is shown in table 6.5 below. 

Alqjoriýv of Quahiative 

QINTED. hidgments 

I 

Poor/Unsatisfactory 

Satisfactory 

Good 

Very Good 

Excellent 

Table 6.5 Qualitative OfSTED Judgment Scale 

Specific to 
Specific to i'alue for 

Leadership Guidance wid 
Momy 

Supjx)rI 

PoorfWeak Unsatisfactory 

Satisfactory Satisfactory/adequate 

Good/Strong and Effective Sound 

Very Good Good 

Excellent Very Good 

6.4.5 Establishing Variable Similarity 

Rank 

1 

2 

3 

4 

5 

MDS is based on the concept of similarity or dissimilarity. Sometimes terms like 

'relatedness' or 'dependence', etc. are used instead. MDS involves judging whether two 

given objects (or stimuli in standard MDS terminology) are similar. If not, are they 

dissimilar" A proximity is a number that measures the level of dissimilarity (or 

similarity). 

For example, to establish the similarity of some categories of emotional and behavioural 

difficulties, one could ask 100 educational 
Mble 6.6 4i, pothefical Proximilies Matrix: 

P. 'BD Categories 

Category U 
I: d 

.2 4) "a 

0 
9 

2 
0 

E =. - 
U 0. LYI 

Hyperactivity - 

Conduct 7 

Prosocial 3 

Emotional 4 5 2 

psychologists to rate the pair-wise similarity or 

relatedness between categories such 
'Hyperactivity', 'Conduct', 'Prosocial', 

'Emotional' etc. The judgments could be scaled 
from I to 10 (1 for extremely dissimilar to 10 

for extremely similar). Averaging the rating 

between each pair of terms would then give a 

proximity for that pair. A whole set of 

similarities could then be expressed as a matrix 
of proximities. Such a hypothetical matnx is shown in Table 6.6. 
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In this analysis, as is quite often the case, the raw data were not expressed as real 

proximities. To proceed, the proximities had to be calculated from the data: Let each 
school be indexed i, and each variable byj so that each data value in the data matrix can 
be written as xy. Let also the total number of schools be n (n = 24), each with variables m 
(m = 49). To establish the geometrical structure of the schools relative to one another, the 

proximity between any two schools (say i=r; i=s) can be calculated from the data 

using the Euclidean metric: 

cr., = 

Obviously, since the variables are measured in different scales, using the raw data values 

would result in proximities that are heavily influenced by variables measured on a large 

scale. Hence, the variables must be re-scaled, e. g. by standardization, so that they are all 

measured on the same scale prior to calculating proximities. 

Similarly, to study the geometrical structure of variables relative to each other, the 

proximities between any two variables (sayj =p andj = q) can be calculated. 

gpq 
= [6.2] 

By putting forward two ways of looking at the data, the assumption is that any given 
school can legitimately be compared with another and that any given variable can be 
legitimately compared with all the others. Is this assumption realistic with this school 
data? 
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Measurement Conditionality: Problems with OfSTED Data 

To ensure the results are valid, it is important in MDS analysis that, in calculating 

proximities. the comparison bet\\een any two numbers used in the calculation is 

meaningful (pp. 76 in Schiftman et aL, lable 6. - Ait 1%xainple of (hialifalive O/SIED 

Rankiligs 1981). It has been suggested above that 

proximities could be calculated between 

schools. Table 6.7 shows some of the Qý Q) Z., 
values of variables obtained from some 

JP01 3430.003 31 3 schools' OfSTED reports. In comparing 
JP02 3150 36 5 

schools JPOI and JP03, the assumption 
JP03 2320.0592 62 

JP05 1110.0081 81 is that with regard to the spiritual, 

JP08 3240.0124 15 3 social, moral and cultural development 

31310 43 00055 26 3 of children (SSMO, JPOI (score =4 or 
WMWMMýil 'Very Good') is better than JP03 (score 

3) or 'Good*). The problem is that the scores attributed to each school are based on the 

aggregated subjective judgment of an ONTED inspection team. The teams that inspected 

the two schools were different. The question here is, therefore, is it reasonable to assume 

that a score of 4 by one OfSTED team is higher than a score of 3 by a dýf 
. 
1erent OtSTED 

team? Although OtSTED inspectors are trained professionals who use a standard 

inspection framework (e. g. OfSTED, 2000c), the answer is no because it is not clear 

whether the tearn that inspected school JPO I would have judged school JP03 as scoring 3. 

It is also equally Indeten-ninate whether the team that inspected school JP03 would have 

judged school JP04 as scoring 4. Furthen-nore, nobody can say if and how much the 

context at the time (ýf inspection affects each school's inspection results. As a result, 

school proximities based on qualitative OfSTED judgments may be meaningless because 

attributing meaning to them assumes, unreasonably, that OtSTED inspection results are 

objective and are not affected by the context of the inspection (e. g. Brimblecombe, 1999). 

In contrast, when comparing JPO I and JP03 on the proportion of children on fixed period 

exclusions (EXCP), it is reasonable to assume that the 0.059 exclusion rate of JP03 is 

higher than that of JPOl because whoever counts the number of exclusions would arrive 
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at the same number, assuming, reasonably, that they use the same counting method and 

are of equal accuracy. 

On the other hand, when comparing the variables INCL and SSMC, it is reasonable to 

assume that when the OfSTED team that inspected JPOI judged INCL (score =3 or 
'Good') and SSMC (score =4 or 'Very Good') the statement, 'JPO I is better at managing 
the spiritual, social, moral and cultural development of children than it is at managing the 
development of children with SEN' has some meaning and validity. This is because both 

numbers were derived from the aggregation of scores of individual inspectors within the 

same inspection team, inspecting the same school within the same context. In other 
words, the aggregated judgments of an OfSTED team in one school can be assumed to be 

reasonably consistent across different aspects of the school's performance, even though 
the subjective judgments of individual inspectors may not themselves be consistent 
(Brimblecombe, 1999). 

Since, the objective is to create an MDS map of schools using all the variables in the data 

set given the foregoing discussion, it was decided that the only meaningful way to 

construct such a map would be by comparing similarities between variables rather than 

schools as this would entail comparisons based on subjective judgments made in differing 

contexts. Calculating proximities between variables ensures that the comparisons being 

made are based on value judgments of an OfSTED team against value judgments made 
by the same team within the same context. 

Similarities among Variables: Rank-order Correlations 

It was suggested above that proximities could be calculated from the standardised school 
variables. Strictly speaking, this cannot be done with the qualitative OfSTED variables. 
This is because, firstly, standardization means the score for each school is conceptually 
being compared with the scores of all the other schools and thus violates the 

measurement condition imposed above. Secondly, standardization is a legitimate 

mathematical operation, the meaning of which is not clear when the variables are based 

on an ordinal scale. 
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Instead of standardization, what is required is way of transforming the data that does not 

use the ordinal scores in mathematical operations and does not violate the measurement 
condition. This can be done by calculating rank-order correlations between variables 
since all the variables can be arranged in rank order of schools. Spearman's and 
Kendall's tau are the two most commonly used rank-order correlations. In this case, 
Kendall's tau was preferred (e. g. pp. 317 of Blalock, 1960) because the method is more 
suitable to calculations involving a lot of ties, i. e. two or more schools score the same on 
one variable, as is the case here. 

Basically, Kendall's tau (see Blalock, 1960) is based on counting the number of times the 

rank-order is preserved between any two variables and the number of times the rank- 

order is distorted. The actual scores of the schools are not used in the calculation. 
Furthermore, the measurement condition is not violated: If we assume that Inspection 

teams are consistent in their judgment of different aspects within the same school, then it 

is reasonable to assume also that if a comparison of OfSTED reports shows that school A 

is better than school B with respect to the quality of teaching, then if the quality of 
teaching is positively related to the quality of leadership, we would expect the two reports 
to show that school A is also better than B with respect to the quality of leadership. The 

more frequently such rank-orders match across the sample of schools, the higher is the 

correlation between the quality of teaching and leadership. Thus, the raw data input for 

analysis in SPSS was the rank-order correlation matrix of all the variables. 

6.4.6 Constructing an Optimal Variable Map 

Goodness-of-fit 

Once the proximities, 8P,, were calculated, they were used in SPSS to represent the 

variables in a map or configuration. From this first map, the distances between each pair 
of variables,, dp,, were then measured. To be of any value, the configuration must be 

127 



such that small dissimilarities, 8s, correspond with small distances, ds. 15To achieve these 

optimum conditions, a goodness-of-fit statistic, called Stress,, was used. Stressi was 
developed by Joseph B. Kruskal (1964). Other goodness-of-fit statistics can be arbitrarily 
formulated, but experience shows that this does not result in significant differences in the 

results of MDS (e. g. Kruskal and Wish, 1984). 

Isolating Meaningful Dimensions 

In much the same way that the number of components that best represent the variance in 

the data in Principal Components Analysis are chosen, the number of dimensions that 

best represented the hidden variable structure of data in MDS had to be decided. The 

concept is virtually the same. Choosing too few dimensions may leave out a large, 

possibly crucial, part of the data structure unexplained. Choosing too many dimensions 

may unduly impose extra and meaningless structure on the data, without enhancing the 

analysis. This suggests that one must find an optimal dimensionality. On what criteria is 

such a process based? The suggestion from the literature is that there is not one 'correct' 

way of establishing dimensionality. Rather, it is up to the researcher to decide the 

'appropriate' dimensionality (that which is most helpful in analysing the data) as opposed 

to the 'correct' dimensionality (the hypothetical true dimensionality that underlies the 

data). 

The first method of choosing dimensionality is very straightforward. It is described in 

Mar Molinero (1997). Prior to MDS, the number of principal components that explain 
most of the variance in the data are established. The number of dimensions in which the 
data has structural significance in MDS is then assumed to be the same as the number of 

principal components. The school data were not suitable for principal component analysis 
and so this method could not be used. 

15 That they be monotonically related was the only condition imposed on the relationship between 

proximities and distances in this case. This is so in all cases of nonmetric MDS (e. g. Coombs, 1964; Carroll 

and Wish, 1974). In cases of metric MDS, a relationship fitting a predetermined formula, such as straight 
line, is imposed. 
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The second method involves looking at changes in the level of Stressl as the number of 
dimensions increases. However, there is a caveat. Empirical evidence (Kruskal and Wish, 
1984) suggests that the level of Stress, is only a reliable indicator of Goodness-of-fit if 

the number of cases or variables in the analysis is larger than four times the number of 
dimensions. In other words, one cannot increase the number of dimensions indefinitely in 

an attempt to improve the Stress,. With 49 variables, the school data could therefore be 

analysed in up to 12 dimensions, which, intuitively, appears like an excessively large 

number of key dimensions, anyhow. 

Table 6.8 Kruskal's Judgment of 
Goodness of Fit 

Description 
Dimensions, Stress] Value of goo&iess 

offit 
1 0.23269 Poor 

2 0.13333 Fair 

3 'b"'0-7'83*'8- ---'- ood 
0. '0'5'4'62 Good 

5 o. 6436'5 '-)3ýod--"----'- 

6 0.03434 Good 

Using Stress,, dimensionality is studied in the 
following way. Starting with I dimension, the 
dimensionality is increased until there is little 

or no improvement in Stress,. To decide 

when further improvement becomes limited, 

Stress, can be plotted against dimensionality; 

the dimensionality at which the curve has a 

significant bend or 'elbow' indicates when 

substantial improvement in Stress, ceases. 
This is the equivalent of a Scree plot in Factor Analysis and has similar associated 

problems. Mainly, the curve may not have a distinguishable elbow. In such cases, one can 

supplement the analysis by looking at whether the stress value at the suspected elbow 
represents a 'good' fit or not. Kruskal (1964) suggests that a stress value higher than 0.1 

represents a 'poor' fit and so a 'weak' elbow at such a point should be regarded 
suspiciously (Kruskal and Wish, 1984). On the other hand, a stress value of 0.05 

represents a 'good' fit and so it is reasonable to use a weak elbow at such a point since 
the potential for improving the fit is low, anyhow. Table 6.8 shows the qualitative 
judgments of how well the school data fitted the map according to Kruskal (1964). 
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Fig. 6.9 shows a chart of Stress, against the 

dimensionality for the school data. There is no distinct 

elbow in the Stress, line. There, however, appears to 

be a weak elbow at three dimensions. A look at the 

Fig. 69 Dimensions Vs Stress] 

0.25 

0.2 

Stress, values against Kruskal's qualitative judgments 8 ", 1 0.15 

shows that after the third dimension, all four Stress, 
0.1 values could be judged as 'good'. The value of Stress, 

fails to develop into Kruskal's next category, which is 0.05 

'excellent', despite the addition of three extra 0 

dimensions. Dimensions 4,5 and 6 contribute little 

extra information to explaining the underlying 

structure of the data. They can thus be regarded as representing the residual structure (e. g. 
Mar Molinero et aL, 1996). As a result, while the model was computed in six dimensions, 

only the first three were examined for meaning. The three dimensional structure was 

studied in the usual way of studying 3-D structures on paper, i. e. by looking at the 

structure from three projection angles. 

6.4.7 Interpreting Dimensions Methodically 

Crucially, all the dimensions used in the final configuration should be interpretable (e. g. 
Shepard, 1974). This is just common sense: An extra dimension defeats the ob ective of i 

MDS analysis if it is actually meaningless. Furthermore, to justify its inclusion, the 

meaning of the dimension must be of substantive importance. For example, as explained 
below, there is apparently no third dimension with any real meaning in the school data 

and as such the structure is only interpretable in two dimensions. How then was the 

structure interpreted? (Basic MDS Maps on pages 132 through 135) 
Table 6.9 All the Variables in the. WDSMaps (Tabk 6.3 and 6.4 Combined) 

Variable Quantity Measured 

Aabs Authonsed absence above or below national level 
Behav % of parents strongly agree with The school achieves high standards of good behaviour' 
Class Average Class Size 
Cost Cost per pupil 
CPS. Bl Conduct Problems Score Boys Level I 
CPS. B2 Conduct Problem Score Boys Level 2 
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Tahle 6.9 Continued All the Fartahles iniff)SMaps (Tahle 6.3 wid 6.4 Combined) 

Variable 

CPS (; I 

CPS. (; 2 

Disp 

EM BI 

ESS. B. ' 

ESS. GI 

F. &ý. G2 

ExcF 

II.: Xcp 
F(DIS 

[INA f 

IISBI 

IIS. B2 

IN GI 

IIS. (; 2 

Incl 

Lead 

Link] 

I. ink2 

1.1ý4 

Peer. Bl 

Peer. B2 

Peer. Gl 

Peer. G2 

PXIY. BI 

PSS. B2 

P&N. GI 

PSN. (; 2 

PTA 

Roll 

.U 7' 

SIEN 

SGP 

Ssnic 

Stwe 

TDS. BI 

MS. & 

TDS. Gl 

TDS. (; 2 

Teach 

t'ahs 

I. fm 

I ýOod 

Quantity Measured 
Conduct Problern,,, Score Oirls Level I 

Conduct Problems Score Girls Level 2 

OfSTED Judgment of the behaviour of children in school 
Fmotional Symptoms Score Boys Level I 

Emotional Symptoms Score Boys Level 2 

E'motional Symptoms Sc4. )re Girls Level I 

Emotional Symptoms Score Girls Level 2 

Proportion of children on fixed exclusions 
I'mix)rtion of children on permanent exclusions 
% of parents who strongly agree with 'Me school enables my child(ren) to achieve a good standard of work' 
Proportion of children eligible for Free School Meals 

I INperactivity Score Boys Level I 

lly peractoity Score Boys Ieivl 2 J 
[IV peracti-oty Score Girls Level I 

I Ivperactivity Score Girls Level 2 

OfSTED Judgment of progress of children kith SEN 

00)111)'s judgment of the quality of leadership and management provided by the school's senior management 
team 

% of parents who strongly agreeing with 'I feel the school encourages parents to play an active in the school 
life 

% of parents who strongly agree with 'I would firid it easy to approach the school with questions or problernsi 

to do" ith rný child(run)' 
Weekly aggregate hours worked by Classroom assistants per full time equivalent child 

Peer Problems Score Boys Level I 

Peer Problems Score Boys Level 2 

Peer Problems Score Girls Level I 

Peer Problems Score Girls Level 2 

Prosocial Behaviour Score Boys Level I 

Prosocial Behaviour Score Boys Level 2 

Prosocial Behaviour ', core Girls Level I 

Prosocial Behaviour Score Girls Level 2 

Parental questionnaire return rate 

Number of full-time equivalent children on roll 

Average kcý . stage results above or below national level 

Proportion of children on the SEN Register 

OCSTED's judgment of the quality of support, guidance and welfare ofpupils 

OtSTED Judgment of progress of children' spiritual, social, moral and cultural development 

Proportion of children Aith statements of SEN 

Total Difficulties Score Boys Level I 

Total Difficulties Score Boys Level 2 

Total Difficulties Score Girls Level I 

Total Difficutties Score Girls Level 2 

Number of fiall-time equivalent children per qualified full time equivalent teacher 

Unauthorised absence above or below national level 

ON )TED's judgment of the efficiency of the school 

Proportion of teaching judged by ON'MD as 'Satisfactor/ or better 
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Looking at the three maps for the first time (Fig. 6.11 to 6.13), the hidden structure was 

not immediately apparent from the configuration. This is not unusual with the basic MDS 

model. In these circumstances, the approach to the interpretation of the configuration 

needed to be methodical. 

Property Fitting 

At the intuitive level, fitting of known or suspected properties of the variables to the 

configuration can reveal a structure. Each property can be represented as a line on the 

configuration. The line will have a direction such that objects with contrasting levels of 

the property (e. g. large classes and high cost per pupil) will lie at opposite ends of the 
line. The direction of the line will not necessarily be the same as the axes. As such one 

needs to consider all directions in the map. This sometimes makes Intuitive Property 

Fitting difficult, particularly if there are more than two dimensions. Fortunately, the first 

and second dimensions of the configuration are highly patterned and I was able to fit 

properties intuitively. 

Property Fitting does not necessarily have to be intuitive. If the levels of each variable on 

the property are known, Multiple Regression Analysis can be used to fit the property (e. g. 
Rosenberg et aL, 1968; Schiffman et aL, 1981; Mar Molinero et aL, 1996; Mar Molinero 

and Oreja, 1997). Using the levels of each variable on the dimensions as the independent 

variables, the property is assigned as the dependent variable: 

y= flo +A Dim, + fl. Dim,, + fl3Dim3 + fl4Dim4+.... + flz Dimz [6.3] 

Where ^ is the predicted value of the property y, and Dim, is the ?' dimension Y 

coordinate of the MDS configuration. 

Since, all the school variables where included in the analysis in order to find the main 
dimensions, linear regression analysis property fitting was not used in general. However, 

property fitting was used in order to study the relationships of the dimensions with 
eligibility for free school meals (see below). 

136 



Hierarchical Cluster Analysis 

The main technique used to aid the interpretation of the map was Hierarchical Cluster 

Analysis or HCA. HCA was developed by Johnson (1967). In principle HCA is very 

similar to MDS. The analysis begins by calculating the similarities among the variables. 
In any data, the largest similarity is between a variable and itself. Hence, the first step in 

HCA classifies each variable as a point or cluster on its own. Next the pair of points that 

have the highest similarity are grouped together as one point or cluster. (If more than two 

variables are tied, which is the case here as the first cluster joined HS. G1, TDS. G1 and 
CPS. G1, they are all grouped together as one point). Thirdly, the most similar pair (or 

tied group) of points in the set of the variables that are not already in the first cluster, plus 
the newly created point from clustering the most similar variables, is calculated as a new 

point. In case the clustering is between a variable and a cluster or between two clusters, in 

the 'complete linkage' method used here, the measure of similarity is the smallest 

similarity between the two (e. g. the similarity between HS. GI and PEER. G1, as HS. GI is 

the least similar to PEERGI among the variables in the first cluster). This process 

continues until, eventually, every variable in the set joins a cluster and all the clusters are 
joined together to form one large cluster. 

The results of the HCA are presented as a tree-diagram or dendogram 16 in Fig. 6.10. Each 

node in the tree diagram represents the variables or clusters grouped at that level. The 

level of clustering at each node can be ascertained by looking at the dissimilarity scale 
(measured from the top of the tree where the branches are) at the top of the diagram. Thus 

at the O-dissimilarity level, every variable is a cluster on its own. At approximately the I- 

dissimilarity level, six pairs and one group of three variables form clusters. The process 

continues until the 24-dissimilarity level where all the variables cluster together. 

'6 The dendogram is actually a 3-D drawing and appears more meaningful if one scrutinizes it as such, i. e. 
by eyeballing the dendogram. in the direction of the arrows. 
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Fig. 6.10 Hierarckical On stering of School Variables (Dendogram) 

CASE05 10 15 20 25 
Label Num --------------------------------------------------- 

HS. GI 39 

TDS. G1 43 

CPS. G1 41 

PEER. Gl 42 

ESS. Gl 40 

ESS. G2 46 

HS. BI 27 

HS. B2 33 

PEER. G2 48 
CPS. BI 29 
TDS. BI 31 

UABS 6 

ESS. Bl 28 

PEER. Bl 30 

ESS. B2 34 

TDS. G2 49 

CPS. B2 35 

TDS. B2 37 

PEER. B2 36 

SEN 15 

FSM 16 
LINK2 23 

FANS 24 

EXC F7 

STATE 14 

COST 20 

LINK1 22 

LSA 19 

AABS 5 

HS. G2 45 

CPS. G2 47 
PTA 21 

TEACH 17 

CLASS 18 

ROLL 13 
EXCP 8 

BEHAV 25 

PSS. B2 32 

INCL 1 

SSW 2 

PSS. Bl 26 

PSS. G2 44 

DISP 3 

SGP IIT 
LEAD 10 
VFM 12 
SAT 4 

VGOOD 9 --] 
F- 

-I--o 
PSS. Gl 38 

> 

The hierarchical nature of HCA is apparent in the preceding procedure: Once part of a 
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cluster at any level, a variable cannot leave that cluster later on to join another. This is 

both an advantage and a disadvantage (e. g. Shepard, 1974). It is an advantage in that the 

resulting clusters are discrete or categorical and thus greatly interpretable. It is a 
disadvantage because it precludes the formation of overlapping clusters: This prevents 
the study of the multiple similarities that a variable such as eligibility for free school 

meals, which is widely understood to be pervasively confounding, for example, may have 

with different clusters. Hence, HCA is ideal as a complementary method used to facilitate 

the interpretation of MDS maps. This is done by drawing the information in the 
dendograrn directly on to the MDS map (e. g. Carroll and Wish, 1974; Shepard, 1974; 
Mar Molinero and Ezzamel, 1991). On the other hand, as a method on its own, HCA is 

perhaps too restrictive (Shepard, 1974). 

6.4.8 Key Properties of the Basic Map of School 
Variables 

Quadrant Separation 

The three dimensions of the basic structure of the school variables were studied as four 

maps. These are numbered as figures 6.11 to 6.14. The most immediately apparent 
structural property of the first MDS map (Fig. 6.11) is that the second dimension divides 

the map neatly into two. On the right side (i. e. first and fourth quadrant) are all the 

variables that indicate positive or desirable attributes of schools. To the left are variables 
that are measures of negative attributes. Based on this separation, one can categorise 
variables as negative or positive attributes. This could be very useful if there are 
conflicting views about a variable. For example, it is not clear whether the use of fixed 

period exclusions can be regarded as a positive or negative attribute. From the point of 
view of a head teacher, fixed period exclusions can be regarded as a useful 'cooling off 
procedure helpful in classroom management. The perspective of inclusive education 
proponents may be that fixed period exclusions are short-term punishment measures to 
which schools unable to manage classrooms effectively resort too frequently. The 

position of the fixed period exclusion variable in the map suggests that, although not 
overly negative in nature, it is most unlikely to be a positive attribute. 
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Cluster Separation 

From the dendogram in Fig. 6.10, three levels of clustering, at approximately the 7,9 and 

14-dissimilarity levels were imbedded in the MDS maps. At the third highest 

dissimilarity level used, the variables formed three large clusters. On the first map (Fig. 

6.11) the three imbedded clusters have been labeled 'right cluster', 'middle cluster' and 

'left cluster'. What are the characteristics of the variables in each cluster? 

Right Cluster 

The right cluster contains variables such as OfSTED's judgment of the quality of a 

school's value for money delivery, leadership, the percentage of teaching observed that is 

satisfactory or very good, the behaviour of children in school, etc. It also contains the 

academic performance of children and the level of prosocial behaviour in a class as 

assessed by questionnaire. Evidently, this cluster represents all the things that are good 

about a school, the children and the perfort-nance of the children. 

The variables separate into two clusters at a higher level. One of the groups seems to 

represent the attributes of the non-academic development of the children. The second 

group seems to represent variables measuring the performance of a school's teachers and 

its management team. 

Middle Cluster 

The middle cluster contains two clearly disparate clusters of variables. This suggests two 

distinct groups of variables within the group. The first group, which loads high on the 

positive portion of the second dimension, contains variables such as cost per pupil; 

children eligible for free school meals, the number of hours worked by classroom 

assistants etc. The second cluster loads high on the negative side of the second 
dimension. It contains variables such as the school roll size, number of children per 

teacher, average class size etc. The two clusters are separate because each appears to 

represent two opposing levels of resource usage: high use in the first cluster and low use 
in the second. 
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Besides resource usage, the middle cluster also appears to show two other properties. 
Firstly, the first cluster within it also contains eligibility for free school meals (FSA4) and 
children on the register for SEN (SEN). Arguably, these two variables are logical 

explanatory variables for high resource usage. The other noticeable characteristic is that 

all the variables measuring the responses of parents to OfSTED questionnaires cluster 
with other variables in the middle cluster. Does this indicate parental perspectives are in 

some ways characterized by a school's usage or availability of resources? Or is a school's 
ability to secure resources associated with parental opinion/support? 

Left Cluster 

All the variables in the left cluster represent the proportion of various categories of 
Emotional and/or Behavioural difficulties among children as assessed from the 

questionnaire. The exception is the level of unauthorised absence. This suggests as levels 

of emotional or behavioural. difficulties rise, the level of unauthorised absence may also 

rise. 

At the levels of clustering imbedded in the map, there are no clusters within the left 

cluster. This suggests, as a group, all the variables in this group are strongly alike. There 

are no distinctive intra-groups such as in the other two clusters. 

Relationships Between the Three Clusters 

The separation between the right and left clusters suggests that the qualities that are good 
about schools may not necessarily go hand in hand with high levels of emotional and 
behavioural difficulties among children. The middle cluster, on the other hand, is 

sandwiched between the two. This suggests that the resources available to schools may 
influence both the good qualities of schools and emotional and behavioural difficulties 

among children. 

Interpretation of Dimensions 

It is not usually the case that a meaningful interpretation of the dimensions of the basic 
MDS model can be found. It appears, though, from the way certain variables are located 
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in the map, generally, and in the clusters, in particular, that in this case the dimensions 

may represent meaningful directions. 

First Dimension: School Ethos 

All the EBD variables load negatively on the first dimension. The first dimension could, 

as a result, be interpreted as representing a general measure of EBD. Most of the EBD 

variables, unfortunately, also load fairly highly on the second dimension. Hence, the first 

dimension does not uniquely represent the direction of EBD measures. 

On the contrary, the prosocial behaviour of children, OfSIED's judgment of the quality 

of the spiritual, social, moral and cultural (SSMC) development of children; the behaviour 

of children (DISP), leadership and management (LEAD); and value for money (VFAO of 

a school all load highly on the first dimension. They plot towards the middle of the 

second dimension. Hence whatever quality of a school is represented by a combination of 
these variables is a meaningful interpretation of the first dimension. Together these 

variables represent a well led school atmosphere where children are well behaved and 
develop well socially. Such an atmosphere is a good school ethos. Hence, the first 

dimension can be interpreted as representing good ethos in the positive direction and poor 

ethos in the negative direction. 

It can be argued, reasonably, that the first dimension, in fact, represents good schools in 

the positive direction and bad schools in the negative direction. Not everyone would 
agree on what a 'good school' is, however. Most probably, many would disagree with 
such an interpretation particularly because the first dimension does not exactly represent 
the direction of good academic performance. Consequently, ethos was considered the 

more tenable meaning of the first dimension. 

Second Dimension: Socio-economic Status (SES) 

The cost per pupil (COS7) and, especially, the amount of time worked by classroom 
assistants (LSA) both load highly on the second dimension in the positive direction. In the 
negative direction, both average class size (CL4SS) and children per qualified teacher 
(TEACH) have high loadings. Hence, the second dimension can be interpreted as the 
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direction of resource usage: High use in the positive direction and low use in the negative 
direction. 

Given this interpretation what then is to be made of the patently high loading of the 

eligibility for free school meals (f, "SH) on this dimension? In this analysis, P'SAlf was the 

only measure of general soclo-economic status (SEW) of the children in each school. From 

the literature, NES is an important factor in educational effectiveness. Thus, the locus of 
FSAI in the map is important. The loci of other variables relative to FSM are also 

important as they point to the level of relatedness with Soclo-economic factors. 

It was suggested above that the membership of FSA4 to a cluster that appears to represent 

resource usage might be an explanation for resource usage. This can be shown to be the 

case. To do this, the MIDS analysis was performed again without the F'SA/1 variable. The 

lable 0.10,4na4vlical Filling (? f the FSAf Properf. i 

Pependent Pariable FSM 

A 4jusled RSO I alue 0.93 

ExPlanatory Variable I-value t-sig. 

(Constant) 1.89 0.07 

Dimension 1 -9.28 0.00 

Dimension 2 19.25 0.00 

Dimension 3 -10.89 0.00 

Dimension 5 -5.16 0.00 

Dimension 6 408 0,00 

h"SM variable (rank correlation values with 

other variables) was then fitted as an 

independent property by using it as the 

dependent variable in linear regression, 

with values of each variable on the six 
dimensions of the MDS analysis as the 

explanatory variables. Table 6.10 shows 

the statistical results of the regression 

analysis. Fig. 6.14 shows the resultant 

geometrical representation. Evidently, 
Socio-economic status is statistically a good explanation of dimension 2. Notice, on the 

contrarv, that the relative strengths of the relationships between SES and dimensions I 

and 3 are not at all distinctive. 

Alternatively, since the basic MDS map can be rotated arbitrarily, one could draw a 
dimension In the direction of h'SM to represent soclo-economic status. The position of 
variables in the map can then be interpreted relative to each other, given the location of 
each variable relative to hSM (Fig. 6.11). This was the preferred choice. There are two 

reasons for choosing this approach. One is that the literature has consistently identified 

143 



socio-economic status as a more important factor in schools than resource usage (e. g. 

Sammons et aL,, 1995). The other is that further analysis with a weighted MDS, model 

showed that socio-economic status was indeed the more important factor for this 

particular data as well. 

Third Dimension: Extra Residual Structure 

An attempt to imbed the results of the HCA on to the MDS maps for dimension I versus 
dimension 3 (Fig. 6.12) and dimension 3 versus dimension 2 (Fig. 6.13) resulted in all the 

contours of the clusters crossing each other, i. e. including clustering at the highest level 

of dissimilarity. The clusters are not shown in the maps because they brought about more 

confusion than clarity. The lack of agreement between the clusters and the maps shows 
that dimension 3 pulls the variables out of position so that they are no longer located near 

enough to similar variables as is indicated by cluster analysis. This therefore was the first 

sign that the identification of a recognisable structure in a third dimension would be 

difficult. 

The second sign was that any tentative structure identified in one map did not hold in the 

other map. When compared to dimension 1, dimension 3 appears to be a representation of 
the direction of fixed period exclusions coupled with parental responses to OfSTED 

questionnaires. In the dimension 3 versus dimension 2 map (Fig. 6.13), dimension 3 

seems to represent the separation between permanent exclusions and some EBD 

characteristics. Evidently, there is no consistent meaning that can be found for the third 
dimension. Yet, as shown by the improvement in the value of Stress, in moving from the 
2-dimensional model to 3 dimensions, a third dimension is technically necessary to 

represent the structure in the data adequately. As a result, the third dimension was taken 
to represent a substantial amount of residual structure in the data. 

By searching more thoroughly through other directions in the dimension 3 versus 
dimension 2 map, a direction of resource usage is identifiable. This is shown on the map. 
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Loci of Key Variables 

Emotional andlor Behavioural Difficulties 

The short names of EBD variables such as PSS. BI, HS. GI, ESS. B2, CPS G3, Peer. BI 

and TDS. Blare listed in table 6.3, and repeated in Table 6.9. The evidence from the map 
(Fig. 6.11) is such that all the EBD variables can be associated with poor ethos. The 

socio-economic status (SES) of children in the school may also influence some 

characteristics. What is not immediately clear is whether relationships with both ethos 

and SES may differ depending on the EBD category, or characteristics such as gender 

and age. 

Closer examination of the map shows that most of the variables representing categories 

of difficulties that boys face are located in regions indicative of higher deprivation. This 

suggests that difficulties for boys may be prevalent in classes in schools where the 

proportion of children from poor families is high. However, the evidence is not strong 

enough as the pattern so far recognised is by no means clear-cut As such, it is truer to say 
that difficulties for boys and girls may exist for all levels of deprivation. 

Similarly, relative to ethos, the gender of children does not appear to be important. All 
difficulties, whether faced by boys or girls, fall within the region of poor ethos. While, 
improving school ethos, clearly, may be one of the few effective actions available to 

schools bidding to reduce EBD difficulties, it would not result in gender-specific 
improvements. 

Assuming a school was able to improve it ethos, would the impact on children depend on 
the intensity of difficulties? Viewed differently, is the character of low-intensity level 
difficulties (e. g. ESSGI) appreciably different from high-intensity difficulties (e. g. 
ESSG2)? Is it likely, for example, that high-intensity difficulties could be associated with 
very poor ethos or, even, a deprived background? Not at all- the MDS analysis did not 
produce a discernable structure with regard to the level of EBD difficulties. 

Indeed, as has been already mentioned, the way the EBD variables cluster demonstrates 
that EBD difficult categories are all highly similar to one another. This suggests that, cS 
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Goodman's Total Difficulties Score, the various variables can be reasonably represented 
by a smaller number of reduced variables without substantial loss of information. There 

are, however, two exceptions to the overall similarity of EBD difficulties variables. The 

proportions of girls with substantial hyperactivity and girls with conduct problems do not 

cluster with the rest of the EBD variables. Instead, they cluster with variables indicative 

of resource usage. In the map, the two variables also load less highly on the ethos 
dimension than all the other EBD variables. Hence, substantial hyperactivity and, 
particularly, conduct problems for girls may be much less associated with poor ethos. It 

may be that the number of children from non-deprived backgrounds in the school more 
crucially affects such difficulties. Methodologically, the data reduction suggested above 
would capture less of the information about girls' substantial hyperactivity and conduct 
problems than all the other categories of difficulties. Having said that, the loss of 
information is unlikely to be high because the two variables are still quite similar (quite 

closely located on the map) to the other variables. 

Soclo-economic Status 

Besides explaining resource usage, the position of FSM in the map appears to represent 

one other important property. From the property fitting regression analysis it can be seen 
that the FSM variable is not as a good an explanation for the ethos dimension as it is for 

resource usage. This suggests that schools where discipline, leadership, the social 
development of children, and so on, are good, although more common in affluent areas, 

can also be found in deprived areas. 

Incidence of Special Educational Needs 

For the reason that they plot next to each other in the same cluster, the variable most 
similar to the eligibility for free school meals is the number of children on the SEN 

register (SEN). 

On the MDS map, SEN loads high on the SES dimension and very low on the ethos 
dimension. Hence, SEN incidence is unlikely to be affected by the general atmosphere in 

a school. Rather, the local socio-economic environment is more important: The higher the 
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level of deprivation in the local community, the higher the number of children with SEN 

and, quite appropriately, the higher the resources available to the school. This clearly 

contrasts with the EBD variables, which are clearly associated with ethos, and not so 
distinctly with SES. The clear implication here is that while EBD may be primarily a 

school issue, SEN is different: it is essentially a socio-economic or environmental issue. 

Children with Statements of SEN 

The HCA shows that the number of statements issued (STATE) and the incidence of SEN 

are both more similar to other variables than to each other. This suggests a weaker than 

would be expected association between statements issued and the incidence of SEN. On 

the MDS map, the statement variable scores very near zero on both dimensions. This 

suggests that neither socio-economic status nor school ethos is a recognisably important 

characteristic in decisions leading to the issuing of statements. In fact, the most similar 

variable to statements issued is the number of children on fixed period exclusions. Does 

this suggest that schools where a higher proportion of children are statemented tend to 

use fixed period exclusions more liberally? 

As noted already in section 6.3.4, the SEN assessment process in Southampton LEA is 

such that number of statements issued is somewhat independent of resource requirements. 
Evidence from the MDS map supports this statement. Specifically, the central position of 

the statement variable in the map indicates that, unlike permanent exclusions, the number 

of statements issued is not strongly associated with resource requirements. Furthermore, 

the statement variable is not located near the EBD variable. This suggests that the number 

of statements issued is not associated with EBD levels. This could be interpreted in three 

ways. The lack of similarity between statement issued and EBD could because (a) none 

of the EBDs are substantial enough to warrant a statement (perhaps because most 

children with significant EBD have already been excluded? ), (b) EBDs are not 

recognised as significant difficulties, or (c) the way statements are issued has nothing to 

do with significant EBDs, just like it has nothing to do with SEN normally. 
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Fixed Period and Permanent Exclusions 

The fixed period exclusion variable (EXCF) is located very close to the center of the map. 
This location suggests that, apart from being very similar to the number of statements 
issued, the fixed period exclusion variable does not have any distinctive characteristics. 
As such the use of fixed period exclusions may be unrelated to the ethos in a school and, 
intrinsically as well as by association, with the levels of EBD. Fixed period exclusions 

are also not associated with the general socio-economic status. It is not entirely so for 

permanent exclusions. 

The permanent exclusion variable (EXCP) loads high on the positive side of the socio- 

economic status dimension but is near the zero of the ethos dimension. School ethos, and 
EBD levels, cannot be particularly associated with permanent exclusions. However, 

schools in affluent areas, which may have fewer resources per pupil, may exclude more 

children. Does this suggest exclusions may be used as a way to procure more resources? 
Or is it just that with less resources, schools are less able to cope with disruptive 

behaviour? Or perhaps, they are more intolerant? Do both mechanisms operate 

simultaneously? It is not possible, regrettably, to answer these questions with an 

exploratory analysis such as this. 

Unauthorised Absence 

In the map, the proportion of children on unauthorised absence (UABS) is very similar to 
the EBD variables, particularly boys with some emotional and/or peer interaction 
difficulties. As suggested above, this may because children with EBD are more likely to 
be truant. This type of analysis cannot confirm such a relation- and it is not meant to. 
Nonetheless, it can be stated that, like EBD, unauthorised absence is likely in schools 
with poor ethos. It is also likely that the schools would be highly resourced with a large 

proportion of children from deprived backgrounds. 

Management of Special Educational Needs 

The variable that represents OfSTED's judgment of the quality of progress made by 
children with special educational needs (INCL) loads high on the ethos dimension and 
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near zero on the resources dimension. Noticeable also on the map is that it is very closely 
located to the variable that represents OfSTED's judgment of the quality of the behaviour 

of children in the school (DISP). This suggests that both good SEN and behaviour 

management are unaffected by the amount of resources available to a school. Instead, 

good ethos is more important. This supports the deduction, made by comparing the 
inclusive education and educational effectiveness literature, that successful inclusion of 
children with SEN goes hand in hand with general school effectiveness. 

The successful management of SEN may not in anyway be dependent on the level of the 
incidence of SEN. For example, it may not be the case that schools with more children 

with SEN are better at managing SEN. This is evident as the variable measuring the 

successful management of SEN is not near nor is it in the same cluster as the SEN 

incidence variable itself 

Parental Viewpoints and Apathy 

Although not overwhelmingly so, when the ethos in a school can be judged as good, 
parents seem to have good opinions of the school. 

The most noticeable feature of the variables that represent parental opinions in OfSTED 

questionnaires, however, is the location of the variables in relation to the socio-economic 
status and variables indicative of resource usage. It seems that in schools where both the 
level of deprivation and resources are low, more parents respond to the OfSTED 

questionnaires, i. e. the proportion of apathetic parents is smaller. Yet, more parents have 

positive opinions of schools when the levels of deprivation and resource usage are high. 

What does this mean? Does it mean that even though most of their neighbours are 

apathetic, parents in deprived areas feel more positive about schools because such 

schools are well resourced? Or is it perhaps just that they have lower expectations? 
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6.4.9 Differences Between Infant and Junior 
Schools: 3-Way MDS 

The Concept 3-Way MDS 

The MDS maps studied in the preceding sections were created by using all the schools in 

the sample. There are three types of schools in the sample. They are Infant (age range 5- 

7), Junior (age range 7-11) and Primary (age range 5-11). The EBD as well as some of 

the OfSTED data (e. g. academic performance) used for the five primary schools was such 

that it pertained to children of the junior school age range. For this study they were 

regarded as junior schools. Even then, there were two types of schools in the sample. Yet, 

there was no distinction made about what differences might exist in the data due to the 

school types in the MDS analysis. 

Essentially, the assumption is that whatever structure exists for all the schools, overall, 
also represents both infant and junior schools. Implicitly, this assumption also suggests 
there is no real difference in the way variables are related in infant and junior schools. 
Supposing, for the moment, that this was not so. Supposing that the way variables are 
related in infant schools is different ftorn junior schools but that there is an underlying 
pattern that is common to both school types so that one can create an overall MDS map. 
Supposing, further, that the difference was so substantial that if MDS maps of variable 
similarities in the infant and junior school phases were created separately, neither map 
would be a good overall representation of all schools. How then does one go about 
creating an overall MDS map? The answer is that one simultaneously and systematically 
distorts the individual maps of the infant and junior school phases in such a way that the 

resultant overall map represents the characteristics common to both. The reverse of this, 
i. e. create individual maps by transforming the common map, is the essential concept of 
individual differences scaling or 3-Way MDS. 

Although others, notably Tucker and Messick (1963) and McGee (1968); had previously 
developed ways of analysing individual differences in MDS, the classic paper on 3-Way 
MDS was written by Carroll and Chang (1970). Essentially, Carroll and Chang's idea 

was that given similarity data based on the judgments of different individuals, one can 
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study the similarities among psychological stimuli, such as colour, based on the 

perceptions of all individuals. One can also study, simultaneously, the difference among 
the individuals based on what salience or importance each individual attaches to the 
dimensions of the overall map: The common or overall map is thus distorted or 
transformed to represent each individual by stretching or shrinking each dimension based 

on whether that individual regards that dimension as more important or less important 

than the perception that is common among all the individuals. 

The fact that individuals attach salience or weights (see Appendix 6.2) to dimensions 

gives 3-Way MDS two very important analytical properties. Firstly, the relative size of an 
individual's weights for each dimension show how important the individual regards each 
dimension relative to others. Thus individual differences can be studied by looking at 
how different individuals perceive the importance of one dimension relative to others. 

Secondly, the transformation from individual to common map, or vice versa, is only 
allowed along the coordinate axes. The axes are therefore uniquely determined. As such, 
unlike the basic un-weighted MDS model analysed above, the un-rotated axes of 3-way 
MDS are expected to have a strong meaning. It has been shown empirically (e. g. Carroll 

and Chang, 1970) that the axes of a 3-way MDS map can be directly interpretable. The 

axes are not rotatable. Hence, once the meaning of the coordinate axes is discovered, one 
does not need to search for the existence of any further meaningful directions within the 

map as was done in identifying social economic status as a dimension above. This is such 
a big advantage that Carroll and Chang (op cit. ) argue, even, that one should only resort 
to the general un-weighted model if the data has first been found not to fit the stronger 
weighted model. Shiffman et al (1981) urge caution by warning that 'this aspect of 
weighted MDS has been oversold'. This is because it can be shown that the more error 
there is in the data, the more rotatable the axes become. Error, or more accurately 
reliability, as explained below, may be a problem with analysing the infant and junior 

school data individually. 
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The School 3-Way MDS Model 

Purpose of the Analysis 

As a result of the advantages gained through the properties listed above, a 3-Way MDS 

model of the school data was constructed in SPSS. The intention of the analysis was 
firstly to find out if infant and junior schools were indeed different in the relative 
importance each school type attached to the dimensions and whether as a result of this 

salience there were recognizable differences in the way EBD variables are related to one 

another and to variables of other types. 

Secondly, since the dimensions of the 3-Way model are more uniquely and strongly 

constructed, the meaning of the dimensions in the 3-Way model could be used to check 

the interpretations of the dimensions of the general basic model. In particular, the 

question asked was whether any meaning could be attached to a third dimension, which 

previously had been found to lack a recognizable pattern. 

Data Limitations 

In the analysis of the general MDS model, the raw data used was the matrix of the rank 

order correlation coefficients of the variables based on data values for the all schools in 

the sample. 

In the 3-Way model, the raw data input were two matrices of rank order correlation 
coefficients. One comprised coefficients calculated for infant school data values only. 
The other contained values derived from junior school data only. Theoretically, a 
combination of both matrices can be studied in two ways- (1) by looking at the schools, 
and (2) by looking at the variables. In this case, however, the differences between the two 

school types are also studied by comparing the two matrices to a combination of both. 
This is the third way of 3-Way MDS. 

The problem with splitting the school sample into two school types is that the number of 
schools in each category is much smaller (10 and 14). The OfSTED variables are all 
based on an ordinal scale of five categories. As a result of the reduced number of schools 
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in each group, the number of OfSTED data values that are tied increases in proportion to 

the number of those that can be rank ordered. Although Kendall's tau takes into account 
the number of ties in each variable, the validity of the correlation coefficient reduces as 
the number of ties increases. In the extreme case, the coefficient is not defined if all 

values are tied. (This is what happened with OfSTED's ranking of the quality of 
leadership and management (LEAD) in infant schools: The quality in all infant schools 
was judged as 'Good' and so the rank order correlation coefficients for this variable are 
not defined. The LEAD variable was therefore removed from the analysis. ) Generally, the 

rank order correlation coefficients calculated for each school type, especially infant, are 
less reliable than the corresponding ones calculated using all the schools. Consequently, 
the results of the 3-Way model, below, are discussed more briefly and in less detail than 

was the case with the general model. 

(PTO for weighted MDS Maps; Fig. 6.15,6.16 and 6.17) 
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Interpretation of the 3- Way MDS Model 

Table 6.11 shows the Goodness-of-fit and individual weight characteristics of the 3-Way 

MDS model. The maps derived are 

shown as Figures 6.15 to 6.17.3- 

Way MDS is non-linear and the 

correct Goodness-of-fit measure is 

the Squared Correlation Coefficient 

R' or RSQ). This is because R' is 

more readily interpretable (e. g. 

Schiffman et aL, 1981) than Stress,. 

For each school type, the R' value 

7 7'abli, 0.11 Weighted AIDS Model Properlieý 

Injant Anior Overall 

R2 0.78 (Y89 0.84 

WEIGHTS Dimension 1 Dimension 2 Dimension 3 

Infant 
0.12 0.71 0.51 

schools 

Junl6or 
0.94 0.05 0.06 

schools 

is the variance of the disparities accounted tI or by the model. The 'overall' R2 value is 

the simple arithmetic mean of the two individual values. All the R' values for this model 

could be judged as 'good' (e. g. Mar Molinero and Ezzarnel, 199 1). 

Comparatively, the model fits the junior school data better than that for infants. This is as 

would be expected given that the infant school data are less pattemed as a result of the 

larger number of ties than the junior school data. 

As explained above, the relative size of the weights indicate the importance that each 

school type attaches to each dimension. Thus, for infant schools, both dimension 2 and 3 

are more important than the first dimension, while the second dimension is slightly more 

clearly has more important than the third. For junior schools, the first di I 

significance than either of the other two. But what exactly do these dimensions represent? 

From the three maps, the first dimension separates variables that represent a good 

atmosphere in school from those that represent a bad atmosphere. Thus, as before, the 

first dimension can be interpreted as representing school ethos. 

Ignoring the second dimension momentarily, the third dimension here compares very 

well with the second dimension in the general MDS model. Interchange of dimensions 
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between the un-weighted and weighted MDS models such as this is not unusual (pp. 189 

in Schiffman et aL, 1981). In fact, in terms of the general pattern, the dimension 1 versus 
dimension 3 map of the weighted model (Fig. 6.15) is remarkably similar to the 
dimension I versus dimension 2 of the general model (Fig. 6.11). Consequently, 

dimension 3 may be tentatively interpreted as the school resource usage direction, which 
is mostly influenced by the school's local social economic environment. However, when 
dimension 3 is compared to dimension 2, the resource usage interpretation is rather 
untenable. This is because the best fitting direction for resource usage appears to be in 

between the two coordinate axes. Hence, while resource usage maybe a direction in 

which the data has a recognizable structure, it is not an important dimension because 

neither infant nor junior schools attach much importance to it- if they did, it would have 

appeared as one of the coordinate axes of the maps. In contrast, the FSMvariable scores 
high on the third dimension and low on the other two. Hence taking into account the 
importance of social economic factors, dimension 3 can be interpreted as socio-economic 
status (SES). 

What of the second dimension? When compared to the first dimension (Fig 6.16), the 

second dimension seems to be the direction of resource usage. When compared with the 

third dimension (Fig. 6.17), such an interpretation quickly becomes dubious. In this latter 

case, the second dimension appears be the direction that expresses differences between 

some social and behavioural attributes of children. What such a direction represents is not 

clear. What is clear is that there is no consistent meaning that can be found for dimension 

number two. Thus, as before, dimension number two is assumed to represent further 

residual structure in the data. However, unlike the un-weighted model analysis, it is now 

possible to gain some insight into this residual structure. 

When the MDS model is forced into a weighted two-dimensional structure, the R' value 
is much smaller while Stress, is larger. At the same time, the interpretability of the model 
does not improve. Thus, technically, a third dimension is required to represent the data 

structure adequately. In terms of substance (table 6.10), Dimension 2 is clearly an 
important explanation of variable similarity in infant schools. Yet, it appears to have no 
meaning. Hence, a likely explanation is that this is the structure in the data, which cannot 
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be clearly identified because of the limitations of the infant school data. Specifically, this 

is the structure in the data, which may be explained if there were more variation in the 

way inspection teams judge infant schools and/or if a larger sample of infant schools was 

obtained. 

Given this interpretation of dimensions, it can be deduced that in infant schools the local 

socio-economic environment affects the way certain attributes (variables) are related 

more substantially than the school ethos. The opposite is true for junior schools. Perhaps 

this indicates that, being smaller, it is easier to create and control a good ethos in infant 

schools than in junior schools. Furthermore, there is a second, thus far unexplained, 
factor that may affect variable relations in infant schools more importantly than both the 

socio-economic environment and the school ethos. The question is then: In what ways do 

these differences affect the distribution of EBD variables in infant andjunior schools? 

Are Infant EBDs Different from Junior EBDs? 

From the map of ethos versus socio-economic status (Fig. 6.15), the locations of the EBD 

variables are such that all difficulties seem to be associated with poor school ethos. On 

the other hand, different categories of difficulties seem to exist in classes with different 

levels of socio-economic status, although the majority can be associated with higher 

deprivatiorL This is the same information that was obtained from the basic MDS model. 

Thus, if ethos is a more important factor than socio-economic status in junior schools and 

the opposite is true for infant schools, then it seems reasonable to argue that junior 

schools may be more able to control the variation of EBD variables. This is because 

ethos, a conceptually controllable factor, makes more of an important difference than the 

more uncontrollable, environmental factor of socio-economic status in junior schools 

than in infant schools. 
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6. S Conclusion 

6.5.1 Main Findings 

Emotional and/or Behavioural Difficulties may be due to medical problems specific to 

the individual. Such difficulties may be treated medically, by the administration of drugs, 
for example. Similarly, EBD may be a psychodynamic problem. Although equally 
individual, a psychodynamic problem is not so easily solved, as specialist treatment is 

required. In other cases, EBD may be an environmental problem, which can be modeled 
by the behaviourism. or ecostyernic approach. In both cases, the management of the 

children in school may be brought into question. To what extent does empirical evidence 
reflect the prevalence of these methods of causation? 

Using a questionnaire whose validity is widely accepted, it has been demonstrated that 
EBD exists in primary schools. Graphical analysis suggests, as in the literature, that both 

the age and gender of a child may be crucial in the level of EBD observed. When both the 

age and gender are accounted for, the distributions of levels of EBD exhibited across 
different classes from different schools vary demonstrably. Can this variation be 

explained? Are levels of EBD associated with characteristic attributes of the school to 

which a class belongs? In other words, are EBD levels related to the environment in the 

way of the behaviourism and/or ecosystem model? 

Using OfSTED inspection data as well as questionnaire data, MDS analysis- 
complemented by HCA- suggests that EBD levels may be associated with certain school 
attributes much more so than others. In particular, MDS maps indicate that EBD levels 

can be associated with poor school ethos rather than good ethos. On the contrary, there is 

no clear association between levels of EBD and the general socio-economic status of 

children in a school. This evidence, then, is more in support of an environmental 
causality model of EBD such as the ecosystem or behaviourism. model. It does not lend 

much support to an individual pathology model, such as the medical or psychodynamic 
model. If that were the case, the levels of EBD would have been more strongly associated 
with socio-economic status. 
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Further, more robust MDS analysis, while confirming previous deductions, suggest an 
important difference in the way infant and junior schools are affected by the socio- 

economic status as compared to the school's ethos. In infant schools the local socio- 
economic environment affects the way certain attributes are related more saliently than 

the school ethos. In contrast, school ethos is a more important factor than socio-economic 
status in the way variables are related in junior schools. This could be interpreted simply 
without suggesting any real implications: As suggested before, infant schools are smaller 
than junior schools, it is thus likely to be far easier to form and maintain a school ethos, 
and so the effect of the more uncontrollable socio-economic status appears more salient. 
In contrast, junior schools are big enough that the formation and maintenance of an ethos 
is a lot trickier. Hence the salience of school ethos reasserts itself. 

The alternative standpoint is equally simple but suggests more interesting implications: It 

is the way the weighted MDS maps say it is: Ethos is more important than socio- 

economic status in junior schools and the opposite is true in infant schools. But if this is 

the case, then what does this imply about the management of EBD in infant schools 

compared to junior schools? This is discussed further below. 

When compared to SEN in general, the maps suggest that the basic difference between 
SEN and EBD is that, unlike EBD, SEN is generally associated with socio-economic 
conditions outside of a school. (Further evidence supporting the identification of SEN as 
an environmental variable is reported in Chapter 7 following the analysis of LEA data. ) 
Going by both the theory of the Ecosystemic and Behaviourism models, then it can be 
deduced that poor ethos can exacerbate EBD levels. At the same time, it is also consistent 
with Ecosystem theory to conclude that high levels of EBD in a school can lead to poor 
Ethos, i. e. EBD and school ethos are mutually dependent. Hence, the impact, if any, of 
EBD on schools is likely to be on the general school environment. This is appreciably 
different from SEN, which is likely to inhibit performance in the manner of an 
environmental constraint such as deprivation. As such the impact of EBD may not 
necessarily be measurable in terms of academic performance, for example, but it will be 

noticeable in terms of poor ethos. 
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Does this distinction between EBD and SEN explain why children with EBD are less 

likely to be included in mainstream school? No, it does not. According to the MDS maps, 
EBD is not particularly associated with either permanent or fixed-period exclusions. This, 

in strong support of the same finding by Cole et al (1998), suggests most children who 

are excluded may not necessarily have EBD even though they may present some 
behavioural. difficulties such as conduct problems which, on the surface of it may appear 
like EBD. Indeed all the evidence here and from interviewing head teachers strongly 
indicates that children may be excluded in order to gain resources or to reduce pressure 
on available resources, and not because of difficulties per se. 

6.5.2 Suggestions for Future Research 

* Cooper et al (1994), like similar studies before theirs (Rosser and Harre, 1976; 

Woods, 1979; Tattum, 1982; Woods, 1990), found that children with EBD in 

mainstream schools may be marginalised. Marginalisation can lead to disaffection. 

Here, there is a strong association between EBD and unauthorised absence. Could 

EBD be a causal factor in truancy, perhaps as a result of disaffection resulting from 

the marginalisation of children with EBD? 

* There is evidence that suggests that parental opinion of a school could be related to 

the level of resources used or made available to a school: Parents may in some way be 

relating school effectiveness with resource levels. Perhaps this is just a feel-good 

response to increased resources on par with teachers responding more positively to 
smaller classes (Burstall, 1979). Bearing in mind the crucial role parental support 

plays in both school effectiveness (e. g. Mortimore et al., 1988; Tizard et al., 1992; 

Coleman et al., 1993) and effective inclusion (e. g. Chazan et al., 1994; Asen, 1996; 
DfEE, 1997b), how important is this perception? 

From both the basic and the weighted MDS maps, it is clear that EBD is associated 
with the ethos in a school and not the socio-economic status of the children. The 

evidence of the weighted MDS model is such that socio-economic status is less 
important than ethos in junior schools. In infant schools, ethos is less important than 

socio-economic status. Clearly, the more, if not the only, realistic assumption is that a 

162 



school can control its ethos rather than that it can affect socio-economic, status. 
Considered together, these statements lead to a hypothesis: It is more feasible to 

control levels of EBD in junior schools than in infant schools. Can this hypothesis be 

rejected by, for example, comparing the effectiveness of EBD intervention programs 
in infant and junior schools? 

6. S. 3 Potential Contribution of Analysis 

This study suggests that EBD is associated with the environment within a school 

rather than the environment without. This is what both the Behaviourism. and 
Ecosystem models predict. But both of these models are theoretical in nature. The 

potential contribution of this study is that the relationship between EBD and school 
has been demonstrated empirically. 

As suggested above, the practical implication of this result is that making changes 
that can improve the general school atmosphere, may indirectly but effectively curtail 
EBD levels. The advantage of such indirect changes over directly intervening in the 
lives of the children concerned, for example, is that improving school ethos is likely 

to benefit all children rather than just the few with difficulties. 

Methodologically, as far as I know, there has not, thus far, been another study that has 

analysed a combination of EBD and OfSTED data by way of MDS maps. 
Consequently, this study appears to be a novel application of both OfSTED data and 
the MDS technique. 
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7. Impact of SEN on LEA 

Performance 

7.1 Introduction 

In Section 2.4.4 of the Special Education Needs (SEN) literature survey, it was reported 

that compared to other stakeholders, the role that Local Educational Authorities (LEAs) 

play in advancing inclusive education has been relatively underplayed and under- 

researched. It was reported that it is believed within Local Educational Authorities that 

inclusive education detracts from academic performance overall. It was also reported that 

research evidence was neither clearly in support nor in opposition of such views- the 

evidence was equivocal. Yet it was clear that successful SEN management cannot be 

stand-alone: It must impact on other LEA educational processes. Is it possible to 

demonstrate the impact of SEN within a typical LEA? 

This chapter concentrates on examining the impact of SEN within LEAs in England. 

Specifically, the possible effects of SEN on academic performance, unauthorised 

absence, cost per pupil, class size and efficiency are examined using quantitative 

methods. The term SEN is generic here because it envelopes the number of children 
identified as requiring SEN without statements, those with SEN requiring statements, 
those excluded permanently and those placed in special schools. 

The chapter is organized as follows. In the second section, the LEA sample, the data 

collected and the sources of data are described. The basic characteristics of the data- 

mainly the distributions of the variables among LEAs- are then reported. Section 7.2 also 
describes the treatment of errors; missing and extreme values, and the transformations 

used to prepare the data for further analysis. 

The next section is an exploration of the possible existence and strength of linear 

relationships between variables by looking at correlation coefficients. 
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In the fourth section, the identification of the principal environmental components in 

LEAs is reported. This is followed by a description of the use of the components to 

classify LEAs in groups, which specify an LEA's context more effectively. 

The fifth section describes the use of multiple regression analysis in order to establish 

whether or not SEN may have an impact on the variance of key variables. Analysis of the 

impact on LEA efficiency is exempted from this section. Instead, the use of Data 

Envelopment Analysis to calculate efficiency and the subsequent analysis of the variance 

of efficiency (inefficiency) scores is discussed separately in the next section. 

The chapter is wound up by a summary of results accompanied by a brief discussion of 

what the analysis has shown to be the impacts of SEN. 

7.2. LEA Sample and Data 

7.2.1 The LEA Sample: An Introduction 

The Local Education Authorities (LEAs) for which data were collected are all those that 

had been established by September 1998. The starting sample was the population of 
LEAs in England, at that time. That original sample can be decomposed into five 

categories: all the districts in metropolitan counties, inner and outer London boroughs, all 
the non-metropolitan counties- sometimes called shire counties or simply counties- and 

some districts within some of these non-metropolitan counties. This last group represents 

relatively new authorities designated as unitary authorities. They are generally inner city 
districts in counties. The first group of 13 unitary authorities was formed on 1 April 1997. 

A further 19 were established on l't April 1998 (Audit Commission, 1999). 

Data were collected for the 1997-1998 school year. Since the new unitary authorities 

were integral parts of county authorities in September 1997, there was no separate 

retrospective data on nearly two-thirds of variables for the most recently formed unitary 
authorities for the 1997-98 school year: There was a large amount of missing values. It 

was clear that no method of missing value replacement would yield levels representative 
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enough for these authorities. They were therefore eliminated from the data set. After this, 

the data set consisted of the population of LEAs as at September 1997. 

From the subsequent set, two more authonties were eliminated. They were an inner 
London borough and a unitary authority. The latter was eliminated principally because 

values were missing on 
key variables. It is also 

a very, very small island 

and consequently very 
different from all other 

LEAs in the way 

education is managed. 
The inner London 

borough was eliminated 
for quite similar 

reasons. In 1997, it was 

quite unique in the way 

it provided services. It 

had no special schools, 

a very small number of 

primary schools and all 

secondary schools were 

either grant maintained 

or independent. 

While the levels of 

variables associated 

with these entities could 
be entered as zero or 

nearly zero, this would 

Table 7.1 Swnple of Local Educational Authorities 

Type of Authority Geographical Regim Number Percew 

County East Midlands 5 1000/0 

County Eastern 6 1000/0 

County North East 5 1000/0 

County South East 8 1000/0 

County South West 5 1 0(r/0 

County West Midlands 4 1000/0 

County Yorkshire and Humberside 1 1000/0 

Total 34 1008/0 

Inner London Greater London 12 92% 

Outer London Greater London 20 100% 

Total 32 97% 

Metropolitan County Merseyside 5 1000/0 

Metropolitan County North East 5 1000/0 

Metropolitan County North West 10 1 ofto 

Metropolitan County West Midlands 7 1000/0 

Metropolitan County Yorkshire and Humberside 9 1000/0 

Total 34 1000/0 

Unitary Authority East Midlands 3 1009/0 

Unitary Authority Eastern 1 1009/0 

Unitary Authority North East 5 1000/0 

Unitary Authority South East 5 1000/0 

Unitary Authority South West 6 86% 

Unitary Authority West Midlands 1 1000/0 

Unitary Authority Yorkshire and Humberside 5 1000/0 

Total 26 1000/0 

Total Authorities Enghmd 128 98% 

have erroneously 

represented the authority as an outlier in key variables when the levels of these variables 
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cannot actually be predicted. Thus the final sample comprised 128 LEAs. Table 7.1 

shows the 128 LEAs and their different geographical areas. 

Since the number of LEAs not represented was very small (less than 2%), for all intents 

and purposes it is reasonable to assume that the sample approximates the full population 
of LEAs in 1997. Data Analysis therefore progressed on this basis. 

7.2.2 Quantitative LEA Variables 

The Broad Variable Categories 

Using evidence from the literature, a total of 39 quantitative variables were selected for 

the analysis of LEAs. The 39 variables can be split into three broad sets: Educational 

Management, Special Educational Needs and Socio-economic variables. Educational 

Management variables were mostly quantities which LEAs or schools are able to affect 
by making managerial decisions. While LEAs and schools can affect levels of SEN 

variables, they were differentiated from the Educational Management variables in the 

sense that they also have an environmental element, which is beyond the influence of 
LEAs or schools. Socio-economic variables, on the other hand, were identified as 

principally environmental, i. e. utterly independent of LEA or school managerial 
decisions. 

The variable names and the quantities measured by each variable are listed in Table 7.2. 
This section describes the quantities that were included in each group. The description is 

structured in such a way that two variables measuring the same quantity in primary and 
secondary school are described as one even though in analysis they are distinct, 

notionally independent variables. The efficiency variables are not described in this 

section because they were not collected or even derived ftom simple arithmetic 
manipulations of other variables. Data Envelopment Analysis was used to calculate them. 
This makes them clearly different and so they are explored in a separate section. The data 

sources are also discussed separately further on. 
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Table 7.2 Quantitative LEA Variables 
Variable Name Quantity Measured 

EDUCATIONAL MANAGEMENT 

Absel Unauthorised absence 0"days missed in primary schools per 1000 school half-days) 

Abse2 Unauthorised absence (half days missed in secondary schools per 1000 school half-days) 

Area] Average area served by primary school (1000 Sq. meters) 
Area2 Average area served by secondary school (1000 Sq. meters) 
Classl Primary Pupil to teacher ratio 
Large] Percent primary school classes of more than 30 pupils 
Class2 Secondary Pupil to teacher ratio 
Cost] Expenditure per primary pupil (5 and over) 
CoW Expenditure per secondary pupil (16 and under) 
KS2 SArs: Percent of level 4 or above at key stage 2 

GCSE GCSE`s: Percent of five or more A-C grades 
A Level Percent of secondary school children who over 16 
Gran2 Percent of children in LEA secondary schools 
Gran4 Percent children under 5 in LEA schools 
Overl Primary- Percent of pupils in excess of capacity 
Over2 Secondary- Percent of pupils in excess of capacity 
Unde I Percent of unfilled places in primary schools 
Unde2 Percent of unfilled places in secondary schools 
Nurs4 Percent participation of Under 5s in Education in all school types 
PrimEff Efficiency score of LEA in primary school performance 
SecEff Efficiency score of LEA in secondary school performance 

SPECIAL EDUCATIONAL NEEDS 
Excll Children permanently excluded in primary schools per 10000 
Exc/2 Children permanently excluded in secondary schools per 10000 
SENI Percent of SEN children in primary schools without statements 
SEN2 Percent of SEN children in secondary schools without statements 
Slatel Percent of primary children with Statements 
S1We2 Percent of secondary children with Statements 

Segre Ratio of maintained special school to mainstream TM pupas per 1000 

SOCIOmECONOMIC ENVIRONMENT 
PopIn Total Maintained School Population (head count) 
Dens Persons Aged 5-15 per Sq. Km. 
fis&fl Percent of primary children eligible for free school meals 
F&W2 Percent of secondary children eligible for free school meals 
EALI Percent of primary children for whom English is additional language 
EAL2 Percent of secondary children for whom English is additional language 
"hel Percent primary school children of white ethnic origin 
HIW2 Percent secondary school children of white ethnic origin 
Jobs Percent of total Economically Active Adults 
Lone Percent of Lone Parent households with dependent children 
NTS Percent of persons aged IS or over with at least NVQ qualifications 
Snob Percent in Social Class I& 11 (professional and managerial heads of households) 
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Educational Management Variables 

Unauthorlsed Absence (ref. Absel and Abse2) 

To explore the characteristics of levels of truancy in LEAs, data on unauthorised 

absence was collected. The variables Absel and Abse2 represent the average number of 

half days missed per 1000 half school days (as opposed to per thousand children 17) in 

primary schools and secondary schools, respectively. Unauthorised absence can also be 

expressed in terms of the average number of half days missed per absent pupil. This 

statistic was not used because it represents the intensity of absence by individual pupils 

and can be dominated by a few extreme cases of absence. Unlike the proportion of half 

days missed, it may not therefore represent the general level of absence in a LEA. It is a 

statistic more suited to analysing the effectiveness of measures aimed at reducing the 

level of absence of individual children. 

Area Served by School (ref. Areal, and Area2) 

In what way does the area (mean absolute size) served by a school affect the relationship 
between SEN and performance in LEAs? To aid answering this question, the average 

area covered by a school was calculated using census estimates provided by the Office of 
National Statistics and data published by the DfEE on school numbers. The reason for 

using the estimates rather than the 1991 Census itself is obvious: the data were more up 

to date. In this case, the updating of the data was crucial because the boundaries of some 
LEAs had changed so that the area sizes in the 1991 Census may not actually be accurate. 

17 If abse2 were per 1000 children, then there would exist, for example, an indirect relationship between 

abse2 and grant2. This is because both statistics would be ratios with the same base, i. e. the total number of 

children in secondary schools. It would, then, be reasonable to account for this relationship by analysing the 

relationship between abse2 against the inverse of grant2, rather than grant2 itself. This seemed the case, 

previously, because the definition of ahse2 was incomplete in that it did not clarify that the base for the 

abse2 ratio is half-days rather than the number of children. As it is, there is no indirect relationship between 

abse2 and grant2, as a result of the scaling base. 
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Large Primary Classes and Number of Pupils per Teacher (ref. Classl , Largel 

and Class2) 

In educational effectiveness studies, the effect of class size is a contentious subject. 
Logically as classes get smaller, one would expect a school's ability to provide adult 

supervision and learning input for each child to be higher. The literature says this may or 
may not result in better performance. For each LEA, the ratio was an average. This does 

not give a good picture about extremely large classes within the LEA. For primary 
schools, therefore, an extra variable was included: the proportion of classes in primary 
schools of more than thirty children (Large]). Such data are not recorded for secondary 
schools because the differences between LEAs are small. 

Cost per pupil (ref. Costl and CostZ) 

Like class size, the cost per pupil may be a key variable because it represents resource 
usage. The data collected (Costl and Cost2) was the expenditure spent directly on each 
child. This is different from the pupil to teacher ratio in that it accounts for the cost of the 

use of resources, e. g. support staff and teaching materials, in addition to teaching 

personnel. On the other hand, expressing resource usage in terms of expenditure means 
levels are affected by regional levels of cost of living- higher in the South East than the 
North West, for example. Actual resource usage such as is reflected by the pupil to 
teacher ratio is not so directly affected by regional cost of living differences. In the 

absence of data detailing the use of resources other than teachers, it was thus necessary to 
have both quantities, as they are complementary. 

Academic Performance and Inspiration (ref. K521 GCSE and A level) 

Although there are other equally essential outcomes, the most prominent and generally 
accepted way to measure a school's performance is by looking at results in academic tests 
and exams. To establish an LEA's level of academic performance, data on the average 
percentage of children with level 4 or above at Key Stage 2 (KS2) in primary schools and 
children with five or more A-C grades at GSCEs for secondary schools were collected. 
These averages mask details on individual subject performance, which are especially 
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important in the analysis of effectiveness and efficiency. However, no reliable individual 

subject data were available. 

Besides excellent academic results, a school can also be judged to have performed well if 

it inspires children to continue participating in education after the age of sixteen. 
Consequently, as a surrogate for measuring this inspiration, the number of children aged 

over sixteen was calculated as a proportion of the overall secondary school population. 

LEA Maintained Nursery and Secondary Schools (ref. Gran2 and Gran4) 

Since the main concern here is to study various variables in maintained schools, it was 

necessary to see the effect of the level of responsibility that each LEA has for schools in 

its area. This can be measured by the proportion of schools that are maintained by the 

LEA. Data for the proportions of children in nursery schools and secondary schools 

controlled by the LEA was obtained. 

The proportion of children under five in LEA schools was also collected because it is 

indicative of an LEA's commitment to providing education for under fives. It may also 
be related to other factors such the availability of places in other types of school or the 

affordability of places in such schools. The proportion of children in LEA secondary 

schools is a statistic indicative of the extent to which schools have 'opted out'. As such, it 

is conceptually a proxy measure for the lack of confidence in an LEA's ability to provide 

effective education. It is also a logical proxy for the popularity of schools since this is a 
likely criterion in opting out decisions. 

In most LEAs the LEA controls all primary schools and so no data were collected about 
topted out' primary schools. 

Unfilled Places and Pupils in Excess of Capacity (ref. Undel , Unde2, Overl and 
Over2) 

The variables Undel and Unde2 measure the percentage of unfilled places in primary and 

secondary schools, respectively. The conceptually obverse variables are Over] and 
Over2. They measure the percentage of pupils in excess of capacity. These pairs of 
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variables are, arguably, more representative of school popularity and unpopularity than 

number of schools controlled by the LEX This is because, in open enrolment, a school 

can only enroll as many children as there is demand for places. The demand will, 

naturally, be higher at the more popular, successful schools. Hence, the unpopular 

schools are unlikely to fill capacity. 

Participation in Education of Children Under Five (ref. Nurs4) 

The variable Nurs4 was included to measure the proportion of children participating in 

nursery education in all schools, i. e. all maintained and independent schools. This is 

different from Gran4, which was a measure the proportion of children in LEA nursery 

schools. The ob ective of establishing this measure was to ascertain the influence the 

level of the education of under fives may have on education elsewhere, especially in 

primary schools. Nurs4 was calculated as the total headcount of children in nursery 

education (DfEE, 1999g) divided by the population of children aged under 5 (StatBase, 

1999). Since children in nursery education are normally aged three to four, the typical 

participation rate calculated here was less than is usually officially reported. It is 

nevertheless an adequate measure of the quantity intended. 

SEN Variables 

Permanent Exclusions (ref. Excil and ExcI2) 

Exclusions from school can either be temporary, i. e. fixed period, or permanent. 
Although fixed period exclusions are much more common, schools are not officially 
required to report them. It is therefore difficult to collect reliable retrospective data on 
fixed period exclusion from any one school. The difficulty is compounded when the data 

required is for an LEA. Thus, much as the rate of fixed period exclusions may have 
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provided great insight" in this part of the project, data for LEAs was not collected. It 

would not have been practical. 

On the contrary, since January 1996, schools have had to report the number of permanent 

exclusions. Data for LEAs is published in final form one year later by the DfEE. 

Exclusion rate data for primary and secondary schools (Excl] and ExcI2) was derived 

from such a publication. 

Children with SEN (ref. SEW and SEN2) 

The proportion of children in mainstream schools with special educational needs (SEN) 

but without statements of SEN was also collected from the same source. in theory, these 

proportions are equivalent to the incidence of SEN in LEAs. In reality, the recorded 

numbers may not reflect the true level of SEN. This is because the placement of a child 

on the SEN register in a school depends, partially, on the managerial procedures 

applicable. These are not uniform across LEAs. For example, at any one time there may 

be a few children in the process of being placed on the register. There may also be, 

although less likely, a few children in the process of being removed from the register. 

These complications can cause errors in the data in unpredictable ways. 

Children with Statements of SEN (ref. Statel and State2) 

To measure levels of the presence of children with severe difficulties in LEAs, the data 

on children with statements of SEN was collected. The issuing of statements suffers from 

the same administrative difficulties as placing children on the SEN register does. The 

difference is the procedures are even more complicated for statements, since a statement 

represents the authority's long-term financial commitment. 

's For instance, fixed period exclusion data were used in chapter five to analyse the transient influence of 

exclusions on the performance of children in a special school. 
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Proportion of Children in Special Schools (ref. Segre) 

The number of children with SEN is different between areas. So the need for specialist 

provision must also be different. LEAs also have different Inclusion policies. These 

differences are reflected in the way LEAs use specialist provision in special schools. For 

these reasons, a comparison of the number of children in special schools to those in 

mainstream schools could be insightful. For each LEA such a comparison can be made 
by dividing the total full-time equivalent (FTE) number of children in maintained special 

schools by the total FTE number of children in mainstream schools. This is the variable 
Segre. 

Socio-economic Variables 

Maintained School Population and Population Density of Young People (PopInI, 
Popln2 and Dens) 

The total of the number of children in maintained primary and secondary schools (PqpInI 

and PqpIn2) was included in the variable set in order to study the effect of the scale of the 

population on the services provided. The scale of the population could, for example, 

affect fixed costs and efficiency. The number of children in nursery and special schools 

was not included in the total. This is so that the study of relationships between the size of 
the mainstream school population and these two school sectors is not complicated by the 

make up of the grand total. 

Similarly, the population density of young people is a key criterion in LEA decisions 

such as school size and school location. Thus, the population density of young people 
(Dens) was calculated as the total number of school aged children (5-15) in an LEA per 

square kilometer of area in the LEA using population and area estimates provided by the 
Office for National Statistics (ONS) (StatBase, 1999). 

Eligibility for Free School Meals (ref. FSM1 and FSM2) 

It is generally accepted that the level of the eligibility for free school meals is a good 
proxy measure for the level of socio-economic disadvantage in a school. Data were 
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collected on the percentage of children eligible for free school meals in LEAs rather than 

those actually receiving free school meals. This is because the latter variable does not 

entirely reflect real ability to buy meals as some children who have been assessed as 

eligible for free school meals do not actually take up the option- some parents may 

actually be sacrificing other purchases in order to provide meals for their children. 

English as an Additional Language and Non-minority Ethnic origin (ref. EALI, 

EAL2, Whitel and White2) 

If a child is from an ethnic minority and his/her first language is not English, s/he may 

perform differently from those of the ethnic majority. To establish the influence of the 

potential difficulties due to language, data on the proportion of children for whom 

English is an additional language was collected (EALI and EAL2). Data on the 

percentage of children who are not of minority ethnic origin (Hite] and "ite2) was 

collected to measure lack of ethnic mix. 

Family Related Socio-economic statistics (ref. NVQs, Lone, Jobs and Snob) 

Apart from the variables described so far, four other socio-economic variables were 
included. They were social economic statistics obtained from tables 10,11 and 13 of the 

1991 Census. Census statistics were used here because updated estimates were not 

available at the local authority level for all the variables included. Instead adjustments 

were made to the original values to account for changes in boundaries of some county 

authorities. Values for unitary authorities, which did not exist at the time of the Census, 

were estimated as the averages for the districts in the county involved that did exist at the 

time. Such estimates were considered more representative than typical values obtained 
from the whole sample, given the sensitivity to local conditions of Socio-economic 

statistics. 

A child's education can be affected by the aspirations of his/her parents. Such aspirations 
will themselves depend on the educational level of the parent. The higher the parent's 

qualifications are, the higher her/his expectations of her/his child are likely to be. Thus, 
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the first of the four variables included was NVQs, which is the proportion of adults (aged 

18 or over) qualified to at least NVQ level. 

Similarly, the proportion of heads of households in professional or managerial jobs can 
influence the education of children substantially. The variable used was the proportion of 

economically active adults in social classes I and H, represented here as variable Snob. 

Snob does not give an indication of the extent of economic activity in an area. This can 
be measured by the proportion of adults who an in employment or searching for 

employment, in an area. Thus the variable Jobs was included to represent the level of 

economic activity in an area. 

The proportion of lone parents with dependent children, or lone, was the final variable 
included. This is because children from lone parent families may perform less well than 

other children. This is also true for children whose family life has been disrupted such as 

those in the care of the local authority. Unfortunately, data on children 'in care' was 

unavailable or unreliable for most authorities. 

7.2.3 Data Sources 

Before starting collection, an initial exploration of possible data sources was carried out. 
The usefulness of a data source was judged on firstly whether it was feasible and 

secondly if the data provided would be sufficiently reliable. Based on these criteria, it 

was immediately clear that no single source could provide all the data required. As a 

result, the data were obtained from multiple sources. 
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Table 7.3 shows the data sources and the variables obtained from each. A lot of the data 

used was obtained from reports published in print and electronic form by the DfEE 

(1999c; 1999g; 1999d; 1999e). An equally large number of variables were obtained from 

hqhle 7.3 LPA Dala Sources 

Medium of 
Relevant Time 

Variable or Quantiq Measured Specific Data Source Data 
Period 

Collection 

Internet 
., Ibsel,. 4bse2 DfFE Pupil Absence Tables 1997-1999 

Database 

Internet 
F. rcll, Erc/2 NEE Permanent Exclusion Tables 1997-1998 

Database 

.4 level, Nurse-1, SEIVI, SENZ Slat], StaleZ Segre, Published 
DfEE Statistics of Education 1997-1998 

Popin, FSAfl. FW2, F-4LI, EAL2, Whirel, White2 Report 

Classl, Largel, CIass2, Cost], CostZ KS2, GCSF, Audit Commission Performance Published 
1997-1998 

GranZ Grw14, Over], Over2, Undel, (Tnde2 Tables Report 

Internet 

. 4real, . 4rea2, Dens, Vurse4 ONS Census Esfimates 1997 
Database 

Published 
Lone, Jobs, VI'Qs, Snob 1991 Census 1991- 

1 

Report 

the Audit Commission LEA perfon-nance report (Audit Commission, 1999). This is 

because besides being widely accessible, both the DfEE and Audit Commission Data are 

reliable because the final publications are a year or two after the data are collected 

allo'WIng sufficient time for corrections. In both cases, when the data managers were 

unsatisfied with the reliability of the data, they made this clear in publication thus 

allowing decision-making about the inclusion of the LEAs or variables involved. 

The DfEE did not provide all the data that was considered necessary. Socio-economic 

data were collected from the 1991 Census and Census Estimates provided by the Office 

National Statistics (OPCS/GRO (S), 1994-, StatBase, 1999). As explained above, it was 

necessary to use the Census estimates, in some cases, because the boundaries of some 
LEAs have changed since 199 1. Like DfEE and Audit Commission data, Census data are 

not just accessible but also considered reliable as a result of numerous corrections and 

wamings about possible errors. 
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With the exceptions of variables such as the cost per pupil and academic results, which 
have small ranges, the variables were rounded-off to the nearest whole number as 

appropriate. 

Besides the data described above, OfSTED Inspection reports, Educational Development 

Plans (EDPs) and Behaviour Support Plans (BSPs) were obtained directly by writing to 

LEAs, and downloading from LEA and the OfSTED websites. These sources provided 
data that would have increased the scope of the analysis much more. The data were, 
however, not used directly in the analysis mainly because they were incomplete, with 

many missing values and cases. In the case of the EDPs and BSPs, the data were also 
deemed unreliable because crosschecking with other sources showed a lot of 
inconsistencies in the values. Nevertheless, the qualitative information from the 
documents helped provide a background for the analysis. 

7.2.4 Basic Characteristics of LEA Variables 

Methodology and Objective 

Once the data had been entered, checked and re-organised in an Excel database, the next 

stage was to commence quantitative data analysis. The first stage of this was to explore 
the basic characteristics of the LEA variables. Following the convention initiated by 

Tukey (Tukey, 1977), Exploratory Data Analysis (EDA) was carried out mainly by 

graphical means. A combination of Tukey's stem-and-leaf and box-and-whisker plots, 
histograms and descriptive statistics were studied. The objective was mainly to learn the 

shape of each variable's distribution. From this, it was then possible to decide not only 

which statistics best described typical values but also whether each variable was 
distributed in such a way as to conform to the assumptions of the techniques used in 

further analysis, e. g. regression analysis. The analysis was also useful for investigating 

extreme values and identifying LEA types likely to exhibit extreme values. Other than 

this, bivariate comparisons between variables that were expected to be similar were made 
by way of Scatter plots. Such variables were mainly those measuring the same quantity in 

both primary and secondary schools. The bulk of the EDA was carried out using the 
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computer package SPSS. Other comparisons were carried out in S-PLUS because it has a 
far superior graphical interface to SPSS. 

Missing Values 

Before input into SPSS for analysis, four missing values had been noticed: Three of them 

were the level of cost per secondary pupil, the level of GCSE results and the proportion 

of children in LEA schools in one LEA The LEA had not been required to provide the 

data at the time due to administrative changes. The other missing value was the 

proportion of children in LEA schools, which another LEA, unfortunately, had failed to 

provide. In both cases, all three variables were relevant. To rectify the problem, the 

alternatives were: 

(1) To replace the missing values with typical representative values, such as the 

mean or median; 

(2) To exclude the two LEAs entirely from the analysis; or 

(3) To exclude the two LEAs only in the analysis involving the variables with the 

missing values. 

Rather than immediately, the final decision was made after the results of the EDA had 

been obtained, having used the third option initially. After the EDA the missing values 

were all replaced by each variable's 95% trimmed mean19. Discarding the LEAs 

altogether was not preferred because it would have reduced the LEA sample further. 
Similarly, performing the analysis without the LEAs only when the variables with the 

missing values were involved would have made the results from different parts of the 

analysis incomparable and so the third option was not actually viable. 

" The distributions of all three variables were skewed. Each mean was highly afffected by a few extreme 
values. When the 5% extreme values were removed, the resultant means, i. e. the 95% trimmed means, were 
much closer to the medians and were thus more representative of each distribution 
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Variable Distributions and Extreme Values 

The evidence from the Exploratory Analysis of the LEA data is that, in fact, most of the 

variables were significantly skewed. Variables, such as cost and free school meals 

eligibility, for which high levels are undesirable were skewed to the right because of a 
few very large values. When low values are undesirable, as in academic performance for 

example, the variables were skewed to the left because of a few very small values. From 

the shapes of most of the Box-and-Whisker plots and the formal Skewness statistics 
(Appendix 7.2), it was clear that few distributions were not significantly skewed. This is 

as would be expected with social statistics such as these (e. g. Coombes and Raybould, 

1990; Department of the Environment (DoE), 1995). 

As a result of the skewness, most variable distributions had clear patterns in cases 

occupying the extreme ends. Inner London boroughs had extreme values on many 

variables that could be associated with disadvantage: This suggests a likely association 
between deprivation and inner cities. It also seems, seemingly incongruous, that inner 

London boroughs could be associated with high levels of adults with higher education 

qualifications. This is not characteristically a trait of inner cities and may thus be a sign 

of uniqueness. Indeed, all in all, the distributions indicated that inner London boroughs 

were likely to be different from other LEAs. 

Besides skewenessl it was clear from the scatter plots that many of the variables might be 

strongly covariant, 

Reducing the Influence of Extreme Observations 

The results of the EDA above showed that because of the presence of a few extreme 
values most of the variable distributions were significantly skewed. This is typical with 
data relating to Local Authorities as has been found by the Department of the 
Environment in calculating the index of deprivation (Department of the Enviroment 
(DoE), 1995). The result of the presence of extreme values is that the mean of each 
variable is not actually a characteristic value in the sense that not many LEAs have equal 
or values similar to the mean. The variance of each variable's distribution is also affected. 
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Some of the methods used to analyse the LEA data were correlation, regression and 

principal component analyses. Since these methods all use the mean-variance 
combination in analysis, the results may be sensitive to extreme values. Such a scenario is 

undesirable because the aim of the analysis was to study typical or characteristic 

relationships rather than relationships which may be affected by extreme values. As such 
the situation needed improving. 

Proceeding Carefree 

The problem of reducing the influence of extreme observations can be attacked in three 

ways. The first option, as always in Management Sciences, cannot really be described as 
'attack': It is to do nothing. One could proceed with the analysis on the assumption that 
the influence of extreme observations is not substantial. Such an assumption did not 
appear reasonable when plots clearly showed that the distributions of the variables were 
affected by extreme observations. 

Removin3 Outliers 

Secondly, a more desirable option is to remove the outlying, extreme observation cases. 
With such a large number of variables, this approach was difficult because the extreme 
value cases were not at all common to the variables. To circumvent this difficulty, one 
can estimate the underlying factors for all the variables and remove the outlying cases 
based on the distributions of the main factors. This was tried. Two main problems were 
encountered. Firstly, the factor structure might itself have been affected by the extreme 
observations. Secondly, 10 factors were identified as substantively important. 10 are still 
a large number of variables. Consequently, there were 32 outlying cases. It was 
considered that removing all the cases would result in too much loss of information in the 
data. 
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Obtalnln3 Symmetry 

The third option is to transform the data to reduce the influence of the extreme values on 

each variable by symmetrisinio its distribution. This was the most preferred option 
because, as mentioned above, the analysis was meant to study typical or characteristic 

relationships rather than relationships which may be affected by extreme values. Thus, if 

a monotonic transformation is used, a true characteristic relationship should survive. If 

outliers affect a relationship, then it may not survive. With a monotonic transformation it 

would generally be expected that the strength of the relationships between variables (e. g. 

correlation coefficients) would be biased down, but the relative ordering of the strengths 

of the relationships would not be affected. 

Symmetrising skewed distributions using a monotonic transformation is recommended in 

Exploratory Data Analysis. For example, Hartwig and Dearing [, 1979 #23], suggest that 

when trying to find relationships between variable distributions that are skewed 'as a 

matter of procedure, the data analysis should begin by symmetrising the distributions of 

variables and the use of symmetrised variables in further analysis'. Appendix 7.3 shows 
in a fair amount of detail the steps used in the data transformation and the resultant 

change to the data at each step. Overall, a look at the box-and-whisker plots of the 

transformed data showed that the transformations did not result in dramatic changes in 

the distributions. Nevertheless, the objective was achieved as the transformations reduced 

skeweness marginally, allowing progress to the next stage in the analysis, i. e. bivariate 

correlation analysis. 

20 Schematically speaking, symmetrising a skewed distribution literally involves stretching or shrinking its 

shape so that the new shape is symmetrical. This may be achieved by lengthening the shorter tail of the 
distribution through increasing the intervals in values located there or by shortening the longer tail of the 
distribution by reducing the intervals between values located there. Frequently, the two corrective actions 
are performed together. 
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7.3 Correlated LEA Variables 

7.3.1 Introduction 

Having confirmed by Exploratory Data Analysis that there might exist relationships 

between variables, the next stage was to confirm- or refute- these expectations. The 

process was also aimed at 
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uncovering other relationships 

that, until then, had been 

unanticipated. 

In a typically positivist 

approach, the analysis was done 

by looking at the matrix of 
Pearson's correlation 

coefficient between each 

transformed variable and all the 

rest in the data set2l . 
The 

correlation matrix was large 

and so it was important the 

process was methodical. As such the correlation matrix was examined by looking at the 

possible interpretation of the strongest relationships observed; checking the possibility of 
the existence of inter-relationships among variables; and by exploring the interactions 

with other variables of the educational management and SEN variables. To examine 

strong relationships, the significant coefficients were ranked in descending order of 

absolute size. A plot of the distribution of the absolute values of the significant 

21 At the outset, the null hypothesis that no relationship existed between any pair of variables was stated. 
This was then tested by the I-tailed significance test. The more stringent 2-tailed test was not used because 
in every case the relationship was expected to be in one direction only, i. e. positive or negative but not 
either. As is common in studies such as this, the level of significance for hypothesis testing was 95%: the 

null hypothesis was rejected if the probability of it being true was less than 5%. 

183 



correlation coefficients (Fig. 7.1) shows that the typical value (median) for this matrix is 

0.39. The 756' percentile is 0.53. Coefficients higher than 0.53 can be, in this case, 

considered relatively strong because they represent only a quarter of a fairly large number 

of coefficients. They can also be considered generally strong as coefficients as high as 

this are not typical in social statistics data (Rose and Sullivan, 1993; Heiman, 200 1). 

Among the strong relations of interest were those between pairs of variables that measure 
the same quantity at both primary and secondary school level, e. g. English as additional 
language, unauthorised absence, cost per pupil, SAT's and GCSE's, pupils with 

statements of SEN etc. It was found that in all cases the correlation coefficients are, if not 

medium, of a high value and positive. This suggests strong relationships in the level of 
the same quantities measured at both primary and secondary school. The measures are, 

evidently, consistent. On the other hand, none of the coefficients were unity or close 

enough to unity to suggest perfect correlation. Actually most of them were not even the 
highest observed for a particular pair of variables. There is, therefore, some difference 

between primary and secondary schools: The variability of a quantity measured in 

primary schools has different characteristics to when the same quantity is measured in 

secondary schools. 

7.3.2 Inter-relationships among Variables 

In the second stage, variables with a high frequency of involvement in strong 
relationships were studied. More than half of the variables had correlation coefficients of 
absolute value equaling or exceeding 0.53 with at least 5 other variables. Furthermore, 
the sets of strongly correlated variables intersected. This suggests factorial causation: 
variables that are strongly related may all be caused by an underlying common factor. 

7.3.3 Relationships of Educational Management 
Variables 

In the third stage, the cross correlation coefficients of the educational management 
variables were examined. This section describes the results. The percentage of secondary 
school children aged over sixteen and the proportion of children under five in LEA 
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schools were both exempted from the analysis. This is because the reason for including 

them among the data was to see if they affected other variables. There was no interest in 

exploring how they depended on other variables. 

It is not unreasonable to take unauthorised absence as a proxy measure for the extent to 

which children are disaffected from school. Children who live in the more deprived areas 

are likely to be the more disaffected. The high correlation coefficients of unauthorised 
absence with indicators of a difficult environment (population density, free school meals, 
lone parent families, language and non-minority ethnic origin) show this may be the case. 
It is also possible that socio-economic disadvantage may be a confounding factor with 
respect to the observed negative relationships that as unauthorised absence increases, 

academic performance deteriorates and average class size decreases. The first is 

conceptually logical, and could and has been allowed to stand on its own (Bessent and 
Bessent, 1980; Bessent et aL, 1984)). The assumption is the less time children are absent 
from school, the better they perform academically. The second is illogical and must be 

attributed entirely to a confounding factor or factors: Smaller classes or fewer children 
per teacher, in general, should, logically, alleviate disaffection and not vice versa. 
Besides deprivation, it is reasonable to assume that children whose families are likely to 
have high aspirations for them (high educational qualifications and high social class) are 
likely to be less disaffected from school. In general, there were no significant correlation 
coefficients to confirm this. The exception is the slightly weak evidence that as economic 
activity increases in an LEA, the level of unauthorised absence drops. 

A look at the correlation coefficients of the average area served by a school begins to 

show how pervasive the influence of deprivation is. The objective of including this 

measure was to find out if it can be associated with any cost and/or academic attainment 
benefits. Instead of detecting any, if perhaps weak, relationships in the beneficial 
direction, the results were in the opposite direction: large area per school is associated 
with both low cost and good academic performance. That large school areas should be 
less costly than small ones is not surprising. That large school areas should be associated 
with better academic results is, if not wholly contradictory, less convincing. Taken 
together, a more likely explanation is that both low cost and good academic results are 
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prevalent in areas with large school areas because these are also the areas that are less 

deprived. The effect of socio-economic variables on average school area is demonstrated 

clearly by its strong relationships with quantities such as lone parent families, eligibility 
for free school meals and population density of young people. 

Positive correlation coefficients show that large school areas are also associated with 
large classes in primary schools and class size in general. Given this and previous 

observations, it is no surprise that class sizes are likely to be small in areas where socio- 

economic disadvantage is high. Given also that small classes are more labour intensive, 

that class size is most strongly related with high costs is as would be expected. In primary 
schools, average class size per se is not significantly related to academic performance. 
Large primary school classes i. e. exceeding 30 children, on the other hand, are likely to 
be found in areas where academic performance is good. In secondary schools, average 

class size is significantly correlated with good academic performance. 

A possible inference from the preceding report is that high cost per pupil could be 

associated with deprivation. This is confin-ned by the large correlation coefficient of cost 

per pupil with eligibility for free school meals, in particular. The correlation coefficients 
of cost per pupil with variables such as English as an additional language, population 
density and non-minority ethnic origin are, however, higher. These variables are not 
indicators of socio-economic disadvantage, per se. Rather, they are particularly high in 

inner city areas such as Inner London boroughs. Thus, high cost per pupil and, to a lesser 

extent, class size can be associated with inner city areas as well as deprivation. This 

observation is supported by the fact cost per pupil is high when the level of the proportion 
of the adult population with higher education qualifications, NVQs is high. In the 

exploratory analysis above, levels of NVQs were found to be atypically high in inner 

London areas. Other than this, the only other relationship that stood out is that cost per 
pupil is lower in areas where there are fewer secondary schools controlled by the LEA. It 
is unlikely, though, that schools 'opt out' from LEA control in order to reduce costs. 
There must be other more tenable explanations for opting out. 
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One such explanation maybe that schools with historically good academic results have 

the confidence to go it alone: It appears that the higher the number of children in LEA 

schools the better the academic performance indicating, perhaps, that as the best schools 

opt out both the proportion of children under LEA control and the academic results 
decline. The variables related to academic performance itself could be classified in two 

groups. In the first group, with strong positive correlations, are the positive enhancing 
factors that are indicative of a potentially high attainment school intake: high social class, 

non-minority ethnic origin, stable jobs and higher educational qualifications. In the other 

group, with strong negative correlations, are the negative factors that are indicative of 
disadvantage: eligibility for free school meals, population density, English as a second 
language and lone parent families. Also most appropriately classified under the second 

group are the special educational needs characteristics of an LEA. Although, not so 

strongly, academic performance is related with the level of children with special 

educational needs, number of children excluded and the proportion of children in special 

schools: It declines as the levels of these quantities increase. It is not, however, related to 

the number of children with statements of special educational needs. Why this may be 

warrants further discussion. This is done below. For now, it suffices to say that special 

educational needs are significantly related with poor academic performance especially in 

secondary schools, where a correlation coefficient exceeding 0.3 cannot be easily 
dismissed. For now also, it is necessary to turn back to the possible explanations for 

schools opting out. 

Having suggested that the proportion of children in schools controlled by the LEA may 
be an influential factor on average LEA academic performance, are there any indications 

as to how the levels of opting out may vary? Yes, indeed. It appears that the number of 

schools that are not in LEA control varies parallel to positive family characteristics: 

economic activity, high social class and higher education qualifications. Furthermore, the 

higher the proportion of children of non-minority ethnic origin, the smaller is the number 

of schools in LEA control. These characteristics all point to a confident and assertive 

adult population: It seems a valid argument that schools opting out has a lot to do with 
the amount of control the adult population are able to assume. 
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With regard to maintaining a healthy roll, it seems that areas that have high proportions 

of unfilled places are likely to have low proportions of children in excess of capacity. 
This relationship is especially strong for primary schools. This mutual exclusivity is 

logical and what reasonable people would expect. Aside from this, the proportion of 

children in excess of capacity does not seem to have many significant relationships with 

other variables. The percentage of unfilled places does have- especially in secondary 
schools- a few significant links with variables that would be associated with 
disadvantaged areas. The strongest relationships are between the percentage of unfilled 
places and the proportion of lone parent families, and free school meals eligibility. Since 
it is unreasonable to assume that schools may choose to operate under capacity, this 
indicates that schools in these areas are unable to attract enough children to fill capacity, 
i. e. they are unpopular. However, there is little correlation between the proportion of 
children under capacity and class size. This appears to support the assumption that 

smaller class sizes in the more deprived areas are a consequence of managerial decisions 

rather than school unpopularity. It is still possible, nonetheless, that schools in these areas 
may exclude pupils in a bid to increase their popularity with parents. The simple 
covariance properties of exclusion rates and other SEN variables are discussed next. 

7.3.4 Correlations of SEN Variables 

The proportion of children permanently excluded in all schools appears to be high in 

areas where deprivation type variables, viz. lone parent families, eligibility for free 

school meals and population density, are high. There is strong evidence that exclusion 
rates are high in areas where academic performance is poor. In comparison, the evidence 
suggesting the rate of exclusion increases as the number of children with SEN grows is 

weaker. There is no evidence that shows that a significant relationship exists between 

exclusion rates and the number of children with statements of SEN. This, and other fairly 

ambiguous indications that exclusion rates are related to class size and cost per pupil, 
seems to support the contention that excluding children is a phenomenon related more to 
an area9s culture and negative attitude to the performance contribution of some children 
than to the presence of significant difficulties. It could also have nothing at all to do with 
culture and negative attitudes. It could all be due to the confounding influence of 
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deprivation. The statement above, furthermore, assumes the official statement of SEN 

statistics actually reflect the true severity of SEN in different LEAs. 

A look at the correlation matrix shows that assuming the official SEN Statements 

statistics reflect the actual levels of severity of SEN may be unreasonable. The number of 

children issued with statements of SEN does not have the expected covariance structure. 

In particular, the number of statements issued is not related to the proportion of children 

with SEN nor, indeed, the socio-economic conditions in an area. The only strong link is 

between local primary and secondary schools: LEAs that issue a lot of statements for 

primary school children issue many statements for secondary school children, too. If SEN 

statements reflect severity of SEN, then the severity of SEN in different LEAs does not 

mirror the level of local factors that theory would suggest contribute to severity of SEN. 

Altogether, this is suggestive of the influence on assessment procedures of what is 

perceived as severe SEN. Different perceptions in different areas may result in different 

assessment procedures. This poses questions. The questions all concern data validity. If 

the SEN statement figures in LEAs do not reflect expected local factors across the board, 

does this suggest, as measures, they are not generalisable? Are they in fact only valid 

locally? The answer seems to be yes. Does this then mean that comparison of LEAs 

across the board based on official SEN statement statistics will have dubious, if not 

invalid, conclusions? Are there, however, circumstances when such comparisons are 

actually valid? In particular, are perceptions of SEN severity similar for similar LEAs? 

For example, will less deprived areas perceive SEN severity similarly? Will the same be 

true of deprived areas? These questions provided the motives to, rather than discard the 

SEN statement variables, carry out further analysis. 

There is no evidence questioning the validity of the percentage of children with SEN but 

without statements data. This is because the number of children with SEN seems to go 

up and down, as one would expect. Indications are that, in generally disadvantaged areas 
the levels of SEN are likely to be high. Further investigation shows that this is more so in 

inner city areas, in particular, than deprived areas in general. It was stated earlier that as 
the number of children with SEN increase, the academic performance drops while the 

number of children in special schools increases. This was reaffirmed. The observed 
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correlation with proportion of children in special schools, on the surface of it, makes 

perfect sense: the higher the number of children with SEN, the more provision in special 

schools is required. However, at what level of probability is this true in the presence of 

other variables? 

Like a few other variables, the proportion of children in special schools is high in 

disadvantaged areas. Like the level of SEN, in particular, the size of the coefficients 

suggests this to be a trait more especial to inner city areas rather than generally deprived 

areas. However, the proportion of children in special schools is more strongly related to 

deprivation than it is to the level of SEN. Hence, if any factor substantively explains the 

variance of the proportion of children in special schools, it is more likely to be 

deprivation than SEN incidence. 

7.4 LEA Environmental Components 

7.4.1 Objective 

It was suggested in Section 7.3.2 that most of variables were strongly related to a few 

other variables and that the apparent intersection of such variable sets was an indication 

of the existence of factorial causation among the variables. It was suggested that the 

variation of both educational and SEN variables might be highly dependent on the 

environmental variables. The relative size of some correlation coefficients, such as those 

of cost per pupil and class size, further indicated that there might also be a pattern in the 

way the environmental variables affect other variables. For example, cost per pupil and 

class size are both higher in inner cities rather than deprived areas per se. Either "inner 

city' or 'deprivation', or both, could be principal environmental characteristics or 

components of LEAs that affect other variables. The aim of this part of the analysis was 
to identify principal environmental components such as 'inner city' or 'deprivation', if 

indeed they existed. 

Using Principal Components Analysis or PCA (see Appendix 7.1), all the environmental 

variables were reduced to a smaller number of independent components. The influence of 
these components on educational and SEN variables was then analysed. In particular, the 
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idea that the levels of certain environmental components, e. g. deprivation, affect the way 

other variables are related was investigated. 

it was established in preliminary analysis that a general factor structure (e. g. Harman, 

1976; Kim and Mueller, 1978b, Kim and Mueller, 1978a) existed for all the variables in 

the set. This was insightful. Unfortunately, the lack of separation or distinction between 

the factors, which caused environmental variables, and educational variables, especially, 

made the factors of little use in further analysis. Hence, for the sake of brevity, the 

general factor structure is not discussed here. 

7.4.2 Method, Results and Interpretation 

Using SPSS, all the 13 variables categorized as Socio-economic were input into the 

Principal Components Analysis module. To test the stability of the components, a total of 

three analyses were performed. The first model (labeled All) used the whole sample of 
128 LEAs. The other two models 
(Samplel and Sample2) each used 
64 LEAs formed by dividing the 

original sample into two stratified 

random samples 22 
, 

The 

stratification ensured proportional 

representation of each LEA type 

Table 7.4 shows the initial 

eigenvalues of the components 

obtained using all the LEAs. 

Following Kaiser's rule (1960), the 

fi rst three components were 

Mble7.4 Total Variance of Environmental Variables 

E'xplained by the Components (All LPAs) 

Initial Eigenvalues 

Component Total % of Vanance Cumulative % 

1 6.815872652 52.42978963 52.42978963 

2 3.219434549 24.7(Agg 114 77.19467077 

3 1.592194558 12.24765045 89.44232122 

4 0.681417502 5.241673089 94.6839943 

5 0.271560626 2.088927896 96.7729222 

6 0,162916416 1.252433971 99.02535617 

7 0.084542713 0.650328558 98.67568473 

8 0.053784728 0.413728677 99.08941341 

9 0.045860186 0.352770661 99.44218407 

10 0.029427461 0.226365083 99.66854915 

11 0.028225649 0.217120375 99.89566952 

12 0.00944599 0.07266146 99.95833098 

13 0.005416972 0.041669015 100 

2' This was done by randomly selecting half the LEAs from each LEA type, e. g. six of the 12 inner London 

boroughs, 17 of the 34 Counties, etc. 
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retained. The fourth component was also retained because its IIIIII initial eigenvalue is high 

enough (Jollife, 1972) and, by accounting for 5% of the variance, it can also be 

considered substantively important. 

The lack of any clarity- particularly between components I and 2- in the un-rotated 

component solution necessitated simplification. This was performed by the Varimax 

rotation technique. 

Table 7.5 Rotated E'tivironmenial Component Matrix 

Component I Component 2 Component 3 Component 4 

POPLNI 

POPLA'2 

DENS 

1.1, M] 

h', '. kt2 

E, IL1 

LIN 

IIIIITEI 

JVHITE2 

. 
vi, C)s 

LONE 

JOBS 

SA'OB 

All All All All 

LFAs Sample I Sample2 LEAs Samplel Sample2 LEAs Samplel Sample2 LEAs Samplel Sample2 

0.98 0.97 0.98 

0.96 0.94 0.96 

0,73 Oý72 0,77 0.47 0.54 0.36 -0.36 

0.41 0.35 0.55 0.84 0.96 0.77 

0.51 0.46 0.61 0.79 0.80 0.72 

0.94 0.94 0.95 

0.95 0.95 0.96 

4). 94 -0.93 -0.95 

-0.92 -0.91 -0.95 

0.94 0.93 0.95 

0.42 0.36 0.56 0.85 0.88 0.77 

-0.53 -0.50 -0.59 0.67 0.71 Oý62 

0.94 0.93 0.93 
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The line-column combo chart (Fig. 7.2) and Table 7.5 show the results obtained using all 

three models. In the chart, the columns representing variance explained are all nearly the 

same height for each component. The lines representing cumulative variance explained 

are also almost overlaid on each other. This suggests there is little difference in the 

relative substantive importance of the components among the three models. More 

importantly, the component loadings shown in the table have the same signs and are of 

similar values from one model to another: The dimension represented by each component 

Figure 7.2 Variance Explained by Envionmental Components 

All LEAS Sample 1 Sample 26 All LEAS X Sample 1W Sample 2 

100.00 

80.00 
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IR 0 20.00 

0.00 

I 
I 

is stable in the population of LEAs. Clearly, four independent components can be used to 

represent the environmental data. But what does each component represent? 

In the positive direction, component I loads highly on the population density and the 

number of children for whom English is an additional language. Negatively, it loads 

highly on the number of children whose ethnic origin is White. These are all 
characteristics of inner city Areas. It also loads positively, but not highly on the both the 

number of children eligible for free school meals and the proportion of single parent 
families. This suggests economic deprivation. Hence, componentl represents a City 

environment that may also be deprived. 

193 

Componenti ComponenU ComponenU ComponenM Component5 
Components 



In contrast, component 2 loads highly and positively on the proportions of children 

eligible for free school meals and of lone parent families. It also has a medium, positive 
loading on the population density. It has a medium negative loading on the level of 

economic activity within an area. This suggests areas with general Deprivation, which 

may also be cities. The separation of these two components is important: Inner city areas 

may not necessarily be deprived. 

The third component loads highly and positively on the proportion of adults with higher 

educational qualifications, the level of economic activity and the levels of social class I 

and H. Clearly, this component represents the existence of positive Family 

characteristics, which may influence the education of children. 

The fourth component is simple. It appears to be only a representation of the Population 

of children in LEA schools. 

7.4.3 Classifying LEAs by Context 

Objective 

The scores of the LEAs on each component, calculated directly from the estimated 

component model, were all saved as the variables City, Deprivat (Deprivation), Family 

and PopIn (Population). As mentioned above, two uses were planned for the components. 
FirstlY, the component scores were used as reduced environmental variables. 

Secondly, the component scores were used to group LEAs by the characteristics of the 

environment in which they operate. Figure 7.3 shows four LEAs. Two scored highly on 
the City component and could therefore be classified as Urban. The other two had low 

City scores and were classified as Rural. It is shown in the figure how, for instance, urban 

and rural LEAs may use special schools differently. Consequently, it is possible, for 

example, that the way the incidence of SEN is related to the proportion of children in 

special schools will be different between urban and rural areas. The number of children in 

special schools in rural areas may be proportional to the incidence of SEN. Such a 
relationship may not hold at all in urban areas. Concurrently, since nearly all LEAs use 
special schools for children with SEN, there may be a universal relationship between the 
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Fig 7.3 Influence of LEA Context on Variable Relationships 

ALL LEAS 

Special schools used for children with SEN 

Specialist teachers provide expertise 
in mainstream schools because 

schools are nearer to each other. 

May use special schools less. 

LIIOI LOI 13 

URBAN LEAS 

RURAL LEAS 

CSe2 CSw2 

Schools are far apart and so 

children with SEN travel to special 

schools where expertise is 

centralized. May use special 

sc oo s more. 

number of children in special schools and the incidence of SEN. Such a relationship may 

vary with the City character of the LEA, e. g. decrease in strength as an LEA adopts more 

city character. The objective of the analysis described in this section was, therefore, to 

group LEAs with similar environmental properties, i. e. city, deprivation, family or 

population characteristics, so that the effect of being a member of different groups on 

relationships between variables could be analysed. In this way the effect of LEA context 

on the way variables vary was taken into account. Context, as highlighted in the 

literature, is crucial in educational analysis (e. g. Lee and Henkhuzens, 1996; WEE, 

1997b; Cole et aL, 1998; Daniels et aL, 1998; Audit Commission, 1999; OfSTED, 1999a; 

PricewaterhouseCoopers, 2001) more so than the type, i. e. County, Met County etc., of 
LEA. To be highlighted from the preceding list of citations are Lee and Henkhuzens 
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whose findings specifically suggest a difference in SEN provision as a result, in part, of 

enviromnental context. 

Classification Method and LEA Groups 

Using the Hierarchical Cluster Analysis (see also Section 6.4.7) procedure in SPSS, 

LEAs were grouped according to how similar they were on the environmental properties 

represented by the components. For example, all LEAs were scored on the city 

component. The scores were on a continuous scale. LEAs that do not have many 

properties of a city had small scores. The score increased as the city properties of the 
LEA rose. Each LEA was thus clustered with other LEM that scored at similar levels on 
the City component. The clusters are shown in a dendograrn in Appendix 7.5. The 

method used was complete linkage, i. e. the longest distance between a candidate LEA 

and a cluster was used to decide which LEA was the most similar to the cluster. This 

resulted in more compact clusters than would have been the case with other clustering 

methods. The measure of distance in this case was the Euclidean distance. Theoretically, 

a total of 128 solutions could have been obtained. These would range from the one 

extreme where each LEA is a group of its own to the other extreme where all LEAs 

belong to one group. The choice of number of clusters can be arbitrary. In this case, two 

clusters were saved. The reason for saving two clusters was to ensure that there was a 
large enough number of LF-As in each group to perform multivariate analysis. The 

number of qualitative, categorical variables obtained was also minimized. Furthermore, 

two clusters represent the two most distinct groups of LEA, which warrant different or 

special analysis. 
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Basically, the first cluster (which is in the shaded region in the dendogram) is the group 

of LEAs that can be 

regarded as rural 
because they had low 

scores on the City 

component. The 

second cluster is the 

opposite. It represents 
LEAs that can be 

regarded as urban 
because they had high 

city component 

scores. Membership 

to the first and second 

clusters was then 

Table 7.6 Definitions of LEA Environmental Components and Groups 

VARMBLE DEFINITION 

City Level to which an LEA can be regarded as a City 

=I if LEA has high score on the City Component 
Urban 

=0 Otherwise 

Deprivat Level of general Deprivation in an LEA 

=I if LEA has low score on the Deprivation Component 
Rich 

=0 Otherwise 

Family Level within LEA of positive family characteristics 

=I if LEA has a low score on the Family Component 
Not2.4 

=0 Otherwise 

Popin Level of LEA school population 

=I if LEA scores low on the Population Component 
Small 

=0 Otherwise 

translated into categorical scores of 0 or I in order that membership to these groups could 

be analysed quantitatively. This process was repeated with the other three components to 

form a total of eight environmental LEA groups. Table 7.6 shows, the environmental 

components, the groups of LEAs formed and the definition of the resulting categorical 

variables. 

7.5 Influential LEA Variables 

7.5.1 Introduction 

In section 7.3.2 it was reported that most of the variables were correlated to at least one 

other variable. Using the size of the coefficients to guide judgment, indications as to 

which relationship might be stronger and more important were reported. However, as 

indicated in that section, it was not possible to isolate the relative strength of any one 

particular relationship given the possible influence of others. It was also indicated that 

one way to isolate these relative influences would be regression analysis. This was done. 

The regression models used as well as the results are described in this section. 
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7.5.2 Isolating Dependent Variables 

It may be of academic interest, per se, to investigate the variables that contribute to the 

variance of each of the variables in the dataset in a similar way to the correlation analysis. 
However, such an approach seemed like considerable departure from the focus of the 

research. The focus of the research, to reiterate, is special educational needs in LEAs. As 

such only the variance of SEN variables and how SEN variables may contribute to the 

variance of certain Educational Management variables needed to be investigated. The set 

of independent and dependent variables may be organised in a hierarchical, food-chain 

type arrangement. At the very bottom of the chain are environmental variables, which 

comprise the context in which LEAs operate. At the top end are variables that are 

considered important objectives by the LEAs. In between are intermediate variables that 

may contribute to the variance of the objective variables but are also themselves affected 
by the environmental variables. Technically, there was also the proviso that the existence 

of a relationship must have been indicated by a significant correlation coefficient of 

substantial size. 

According to the Education Development Plans (EDPs) Regulations (DfEE, 1998; DfEE, 

1999a), LEAs must specify targets for academic attainment, unauthorised absence and 

exclusions. Accordingly, LEAs concentrate on these three objectives as is evidenced by 

the numerous EDPs looked at. Thus, academic results and unauthorised absence rates 

were both included in the set of LEA dependent variables. It should be noted that as an 
SEN variable, exclusion rate was already in the set of SEN dependent variables. 

To achieve targets, LEAs must use resources. Since SEN provision affects resource 

allocation, LEAs use of resources may be influenced by SEN variables. Hence, both cost 
and class sizes, which represent resource usage, were included as intermediate dependent 

variables in the model. 

Furthermore, since the resources LEAs use are publicly provided, it is of interest to the 
LEAs, the government and the public that the efficiency with which these resources are 
utilized is known. Thus, the relative efficiency of LEAs was the final variable analysed as 
a dependent in the regression analysis. 
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7.5.3 Logical Explanatory Variables 

Using a combination of literature and the correlation coefficient evidence, all variables 
that could logically influence the variance of a dependent variable were used as 

explanatory variables in the initial regression model. The possible covariance (and 

directions of relationships) of all the variables is depicted in Fig 7.4. 

All the environmental components can affect the variance of any dependent variable. By 

definition, the main components are orthogonal and so they do not affect each other. 
However, the environmental group to which an LEA belongs is strongly correlated to that 
LEA's score on the corresponding environmental component. As a result, the component 

and its corresponding LEA group variable should not be both in the model. 

The intermediate resource variables, which are highly correlated to each other, may 
explain the variance of the LEA objectives measures. However, it is theoretically unlikely 
that they affect the variance of SEN variables. 

Rather, it is the SEN variables that are expected to influence resource usage. 
Consequently, and as a result of more straightforward but weaker relationships, it is 

expected that the SEN variables may also affect the LEA objectives. 

The correlations between the SEN variables themselves were not very strong. However, 

theoretically, it is reasonable to assume that the level of exclusions, segregation and 
statements issued may all be in response to SEN incidence. It is also not improbable that 
both segregation and statements issued may be in response to exclusion and that 

statements may be issued as a result of a segregation policy. 

199 



As is suggested by the effectiveness literature, the LEA objective of academic 

performance may be dependent on unauthorised absence, which is another objective. 

Fig. 7.4 Directions of Relationships among LEA Variables 
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This leaves the group of educational variables labeled 'other' in Figure 7.4. They were 
included in the data set to explain specific dependent variables. For example, the area 

served by a school was included in order to test its influence on the variance of cost and 

academic performance. The number of children in nursery schools was included to test its 
influence on the level of primary school unauthorised absence and SEN incidence. The 

correlations among these variables are low and so, it is not expected that their covariance 

would complicate the modeling overly. 
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7.5.4 Method of Regression 

Generalised Linear Model 

With the exception of the efficiency measure, the regression models constructed where 

general linear models: The 

independent variables were 

combinations of both quantitative 

variables such as level of class size 

and the qualitative variables 

obtained by categorizing LEAs by 

environmental characteristics. This 

is demonstrated by an example. 

As usual, the decision of whether to Z-10 
keep a variable in the model was 
based on its contribution to 
explaining the variance of the 
dependent variable given the 

'Example of linear model: 

ýUnauthorised Absence in Primary Schools 

Y "*2 flO + AXI + fl2X2 + J63X3 + fl4X4 + fl5X5 

+fl6X6 +fl7X7 +fl8X8 V. 1], 

where: 

jy = Predicted level of Unauthorised Absence 
Ii in primary schools 
1X2 

= Academic performance at K52 
X3 = Proportion of children in special schools 

= Average Area served by primary school IX4 

x, =Percent of Under fives in Education 
! X6 = City Component Score 

ýX7 = Deprivation Component Score 

)x, =Not Good Family Characteristics 

influence of the other variables in the model (t-statistic and t-significance, same as in 

section 5.3). The total adequacy of each model was judged by looking at the percent of 

variance explained while taking into account the number of degrees of freedom (Adjusted 

R'). 

Automatic Selection Procedure 

Once the independent variables most likely to explain the variance of a dependent 

variable were selected, they were entered into a two-step linear regression model in 
SPSS. In the first step all the variables were entered. In the second step, the variables 
already entered were tested for selection using the Step-wise procedure. Since all the 

variables had already been entered, the step-wise selection procedure removed, 
sequentially, variables that contributed least to the explaining the variance of the 
dependent variable, while at the same time testing whether all previously deselected 
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variables could now contribute significantly to explaining the variance. This method was 

preferred to the Backward procedure, which sequentially removes variables without 
testing whether previously deleted variables can now contribute significantly to the 

regression. It was also preferred to the straightforward step-wise procedure, which may 

not test the possible influence of some (less influential) variables given that the most 
influential variables are already in the model. With all the dependent variables, it was 
found that this two-step procedure was in fact equivalent to the straightforward Backward 

procedure in that once deselected no variables were subsequently re-entered. This is 

inevitable because the following criteria was used to select variables: 

(i) Probability of F-statistic in order for a variable to be entered: 5% 

(ii) Probability of F-statistic in order for a variable to be removed: 10% 

The probability that a variable was removed was twice that it was entered. Thus, once a 
variable was removed it was highly unlikely that it would be entered again. 

Discretionary Selection Procedure 

Once SPSS had decided what it has been programmed to think is the best model, in the 

next stage variables were removed or added discretionarily. There were three types of 
variables considered at this stage. Firstly, the results were checked to see if variables that 

were considered important in explaining variance had been removed and/or other less 
important, but correlated variables had been kept. If so, then some variables could be 

removed and others entered instead. 

Secondly, the results were checked to see if highly correlated variables were still in the 

model despite all the tests. If such variables were present, then- provided it was not 
considered important. the variable with the smaller t-value was removed. 

Thirdly, based on parametric coefficients, a decision was made as to whether the 
influence of certain variables on the variance of the dependent changed as a result of the 

effect of the environmental groups of LEAs. For example, in the analysis of unauthorised 
absence, the strong correlation between the area served by a school and the variable that 
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represented membership to the group of LEAs classified as Rich, indicated that the 

relationship between area served by a school and unauthorised absence could have 

characteristics among rich LEAs that were different from LEAs that were not rich. Thus 

both the original variable Areal- to represent all LEAs- and the interaction variable 
Area I. R- to represent the difference in rich LEAs- were entered in the model. 

7.5.5 Are Some LEA Variables Enclogenous? 

The procedures outlined above led to the selection of independent variables that appeared 

to explain adequately each of the variance of dependent variable. However, when the 

regression models were examined together, a serious problem was evident in the 

modelling. The problem was endogeneity. This is not uncommon in the education 

research literature (e. g. Vignoles, 2000). 

Table 7.7 Possible Endogeneity of Some LEA driables 

Phase of Model Dependent 
Variable 

Explanatory 
Variable 

Is this a Logical Causal Relationship? 

Primary School 
Regression Models KS2 A H, ýF, I Yes 

ABSEI KU NO 

SENI KU NO 

KS2 SENI Yes 

SENI F, -XCLI NO 

EXCLI 15. &Nj Yes 

Secondary School 
Regression Models GCSE A BSP, 2 Yes 

ABSE2 GCSE NO 

SEN2 ABSE2 NO 

ABSE2 SFN2 Yes 

STATE2 SEGRE NO 

SEGRE STA TE2 Yes 

A good illustration of the possibility of endogeneity in this study was that primary school 
unauthorised absence appeared to significantly influence the variance of academic 
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performance. Yet, when unauthorised absence was regressed, academic performance 
appeared to be a significant factor. This suggests that the two variables mutually affect 
each other's variance. This is a problem because, as explained in Appendix 5.2, it would 
lead to bias in the estimates of the parameters of the regression models. There are some 
empirical ways to tackle endogeneity bias (e. g. Vignoles, 2000) including, as used in 
Appendix 5.2, the use of instrumental variables. 

Clearly, empirical approaches for tackling endogeneity are only appropriate if the 

variables being examined are really endogenous. Thus, the question posed here was: Are 

some of the variables used in the LEA regression analyses really endogenous? In other 

words is the assumption that one variable causes the other equally as supportable as the 

assumption of a causal relationship in the opposite direction? To find this out, each of the 

potentially endogenous, variables where examined to see if indeed the relationship 
indicated represents a logical causal structure. Table 7.7 shows all the possibly 

endogenous LEA variables for both primary and secondary schools. In all cases, it was 
found that, while one direction of the relationship seems most logical and supportable, 
the causal relationship in the reverse direction seems less logical and less likely. In such 

cases, the explanatory variable in question was removed from the regression analysis. 
Table 7.7 shows the causal relationships that were accepted as logical and the reverse 

relationships that were rejected because they did not seem as tenable. The resultant effect 

of this approach is that none of the final regression models contained endogenous 

explanatory variables. 
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7.5.6 Explaining the Variance of Key Variables 

Class Size 

In seeking explanations for average class size, 

it was assumed that some differences among 
LEAs could be explained by envirom-nental 
factors and SEN variables. 

The results showed that the average primary 

school class size (Table 7.8) is small if the 

level of SEN incidence and the number of 

children with statements of SEN are high. 

Primary school classes are also small if the 

city, deprivation and family components of an 
LEA are high. 

Table 7.8 Primaty School Class Size 

Regression (bependent variable: CLASS D 

vi7riable -tandardised f vahw t si& 
ý Coeffkients 

O-ta 

(Constant) 0.77 0.45 

SEMI -0.16 -2.39 0.02 

STA TE 1 -0.11 -1.76 0.08 

"ITY -0.50 -7.82 0.00 

DFPRIV4T -0.28 4.35 0.00 

FAVII. Y -0.31 4.78 0.00 

Adjusted R-SQUARE 

Small average class sizes in secondary schools (Table 7.9) are also consistently found in 

areas with high levels of the environmental components city, deprivation and family. 

Unlike primary schools, however, secondary school class size is neither related to the 

Table 7.9 Secondary School Class Size 

Regression (Dependent Vafiablc: CIASS2) 

Variable 
! 
$tandardised I vahw I Sig. 
Coefficients 

Bela 

onstant) 0.66 0.51 r 

j Hy -0.42 -5.73 0.00 
DEPRIVA T -0.33 -4.42 0.00 

FAMILY -0.18 -2.39 0.02 

AdjuuedR-SQUARE 

incidence of SEN nor the number of 

children with statements. 

Of the two, the secondary school 

regression model is much the weaker (R- 

Square A. 3) than the primary school 

model (R-Square A. 5) 

Overall, the most influential factor in 
differences in class size is the extent to 

which an LEA can be regarded as a city. 
The second most influential factor is 

deprivation. This is not surprising. What is surprising is that the family component is also 

very influential on class size. It can be inferred that parents with social and economic 
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advantage remove their children- the very same children who are most likely to be the 

most able- ftorn inner city schools. This negative selection effect results in smaller 

classes (and poorer results) in inner city areas. In primary schools, at least, inner city 

areas may prefer smaller classes because the higher concentration of children with SEN 

necessitates it. Unlike non-urban areas, they are able to afford smaller classes because 

children with SEN attract extra funding. 

Incidence of Special Educational Needs 

Table 7.10 PRIMAR Y SEN Incidence 

Regression (Dependent Variable: SENI) 

STEP1 
rariabk ýtandardisedj Iv IS 

oefficimts 1 

Beta 

(Comiant) 3.49 ). 00 

NURS4 -0.39 -4.98 ), 00 

RICH 
. 
33 -4.17 ). 00 

4djustedXSQUARE 

Like class size, the short-term variance of the 

incidence of SEN in LEAs is likely to be related to 

environmental factors and, perhaps less so, to 

other SEN variables. 

It was observed through regression analysis that 

the proportion of children with SEN in primary 

schools (Table 7.10) decreases as the number of 

children in nursery education increases. It also 
decreases in moving from a poor LEA to a rich LEA. 

As in primary schools, the incidence of SEN in secondary schools (Table 7.11) is likely 

to be low in rich LEAs. Yet, unlike primary schools, 
the incidence of SEN in secondary schools is also 

related to the city character of an LEA. It is likely to 
be higher as the city character of an LEA goes up. 

In both the primary and secondary school models, 
the variables available enabled just over a fifth of 
the total variance of SEN incidence (approx 21 %) to 
be explained. Evidently, the level of SEN in both 

primary and secondary schools is substantially 

Mble 7.11 SECONDA RY SEN 

Incidence Regression (Dependent 

Variable: SEN2) 

I'ariable Standardised t value 
Coefficients Sig. 

Beta 

r Constant) 3.30 0.00 

J7 

LCTH 

-0.33 -4.10 0.00 

0.30 3.71 0.00 

djustedR-SQUARE =. 216 

lower in rich LEAs. This indicates that differences in deprivation between LEAs that can 
be classified in the same group, i. e. either as 'rich' or as 'poor', are not as significant as 
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the more substantial differences in deprivation levels between a 'rich' and a 'poor' LEA. 

The LEA context appears to be more important in secondary schools as the city character 

of an LEA is also a significant factor. This is not so in primary schools. Instead the 
indications are that the proportion of children in nursery education has a positive 
influence on the incidence of SEN: As the proportion of children in nursery education 

rises, there is a decrease in the incidence of SEN in primary schools. 

Unauthoriscd Abscnce 

In comparison with class size and SEN incidence, there is no question that the short-term 

variance of the rate of unauthorised absence can be affected by environmental, SEN 

variables and educational variables. For example, in a very poor area where the 

proportion of children with SEN is high, lots of children may be unauthorised absent. But 

this truancy may be attenuated- somewhat- by increased capacity in nursery schools. 
Hence, all variables that could logically affect the variance of unauthorised absence were 
included as explanatory variables. However, as explained in section 7.5.5, the academic 

performance of children was excluded from the group of potential explanatory variables. 
This is because unauthorised absence was itself found to be, along with others, a probable 

explanation for poor academic performance. In the short term, this is more likely than 

poor academic performance resulting in unauthorised absence. 
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In primary schools, there are two circumstances that support improvements (decreases) in 
the rate of unauthonsed absence: They are (Table 7.12) increases in the average area 

served by a school and the number of children in nursery schools. In contrast, if the level 

of depnvation and the city character of an LEA 

are high, then unauthorised absence in primary 

schools deteriorates, i. e. increases. 

Since providing fewer primary schools per 

square area results in less unauthorised absence, 
it is clearly not the case that as the proximity of 

children from school increases, the probability of 

children being disaffected decreases. In fact, the 

case appears to be opposite: The further schools 

are from children, the less likely disaffection is, 

contrary to Ganley and Cubbin (1992). 

When LEAs with high levels of good family 

characteristics were compared with those with 
low levels (Step2, Table 7.12), it was found that 

unauthorised absence decreases as the proportion 

of children in nursery schools grows only in 

Table 7.12 PRIMARY Unauthorised 

Absence Regression (Dependent 
Variable: ABSE1) 

STEN 
- - 

1"ariable I Standardized - -7 I vahw It Si& 

Coeffkients 

Constant) -2,24 0.03 F 

0.54 9.19 0.00 

DEPRIVAT 0.51 8.83 0.00 

NURS4 -0.17 -3.01 0.00 

4RF. 41 -0.17 -2.66 0.01 

diustedR-SQUARE =. 676 r 

STEP2 

] 

Variable Standardized t vahw! t Sir , 
Coefficients 

(Constant) -1.76 0.08 

CITY 0.52 8.86 0.00 

DEPRI17AT 0.51 8.96 0.00 

N'URS-2.4 -0.18 -3.25 0.00 

AREA] -0.17 -2.74 0.01 

Adjusted R-SQUARE =. 679 

LEAs where positive family characteristics are sparse. From a central government 

viewpoint, the regression seems to justify shifting some responsibility on to families with 

regard to truancy- increases in the number of children attending nursery schools can be 

linked with less truancy only if the average family in the area does not have good 

characteristics. Thus, should these families take on more responsibility, the positive effect 

of nursery schools could be enhanced. 
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The influence of class size on unauthorised absence in primary schools was found to be 

insignificant. Recalling that the coffelation coefficient suggested a significant, negative 

relationship-, which was judged to be 'Illogical', 

the regression results confirm that the observed 

correlation must be due to the indirect influence 
of other more influential factors. 

Principally, the results from the secondary model 
(Table 7.13) were not different. Unauthorised 

absence in secondary schools is likely to rise as 
both the city and deprivation factors increase. 

The difference is that rather than the area served 
by a school and the proportion of children in 

nursery education resulting in reductions, it is the 

proportion of children in LEA schools and the 

incidence of SEN that contribute significantly to 

Mble 7.13 SECONDARY 

Unauthorised Absence Regression 
(Dependent Variable: ABSE2) 

STEP1 
I -ariable Standardised I f Si& 

Coeffkknt. ,. k, 

Beta 

(Constant) -1.31 0.19 

DEPRIVAT 0.61 8.85 0.00 

CITY 0.34 5.27 0.00 

GRAAI2 0.18 3.03 0.00 

SEN2 0.23 3.39 0.00 

SEGRE -0.16 -2.32 0.02 

Adjusted R-SVUARE =. 572 

increased rates of absence. Furthermore, increases in segregation appear to result in 

reductions. 

These results suggest that higher levels of SEN, which are perhaps not well managed, can 

result in higher levels of disaffection, while placement in special schools can result in 

decreases in disaffection. Areas where more children are in LEA schools have higher 

truancy. This is an interesting connection between truancy and opting out, which is 

discussed further in section 7.7.5, below. 

Overall, the variables in the model can be regarded as good predictors of unauthorised 

absence because the percentage of variance explained is high (67% in primary and 57% 

in secondary). The city and deprivation factors are the most influential variables. This is 

as would be expected. It also appears that reduced segregation, when perhaps more 

specialist provision is required, may drive up absence. 
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Cost per Pupil 

Since cost is a measure of the level of resource 

usage, it is important to find out what factors 

determine its variance. Since all types of variables 

can explain variance in cost, all possible variables 

that appeared logical, i. e. excepting variables such 

as academic performance, were included as 

explanatory variables in the regression model. 

It was found that low cost per pnmary school child 
(Table 7.14) is related to high segregation, large 

class sizes, and a large population of school 

children. In contrast, the circumstances in which 
LEAs shoulder high costs are characterized by high 

incidence of SEN, lots of children with statements 

and large area served per school. LEAs that incur 
higher expenditure per child are also likely to be 

cities, or urban areas, operating in an environment 

that is deprived but blessed with positive family 

characteristics at the same time. The results of the 

more advanced regression model (Step2, Table 

7.14) demonstrated that although higher levels of 
SEN can generally be linked with high cost, the link 

is much weaker for areas classified as rich. 

Table 7.14 PRIMARY Cost per Pupi 
Regression (bependent Variable: COST]) 

STEPI 

variable S arlabl tandardised t t six. 
C oefficients value 

e 

Beta 
Constant) 

r 

Consta"t) -2.60 0.01 

EA11 0.14 2.92 0.00 

, 4TEI , ATEI 0.10 2.13 0.04 

ýEGRE -0.10 -1.92 0.06 

CLASS] -0.40 -6.42 0.00 

AREA] 0.17 2.74 0.01 

CITY 0.31 3.74 0.00 

EPRIVAT 0.31 5.63 0.00 
L 

AAfJL ýv AtILY 0.20 4.09 0.00 

P P" LN -0.14 -3.04 0.00 

URBAN 0.16 2.19 0.03 

Adjusted R-SQUARE 772 

STEP2 
Variabk Standardised I I Si& 

Coefficients value 

[ 

Beta 

onstant) . 3.20 0.00 

URBAN 0.14 1.94 0.05 

SENI 0.58 4.84 0.00 

5E, VI. R -0.45 4.02 0.00 

SEGRE -0.13 -2.63 0.01 

CLASS] -0.40 -6.81 0.00 

4REAI 0.16 2.75 0.01 

CITY 0.28 3.53 0.00 

DEPRIVAT 0.25 4.37 0.00 

F4HILY 0.16 3.49 0.00 

POPLIV 
1 -0.11 -2.47 0.02 

Adjusted R-SQUARE =. 792 
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There arc fewer vanables that adequately explain the vanance of secondary school cost 

(Table 7.15). In areas where the number of children in special schools and average class 

size are large. costs arc likely to be low. On average, costs are also likely to be lower in 

rich arca - 
Not surprisingly, areas that have high rates of exclusion, high proportions of 

unfilled places and high prevalence of families 

Nwh charactenstics ha%c high costs, t(x) 

In step 2(I able 71', i, the regre-si-sion analysts was 

performed is such a way that the effect of 

classifying an LEA as rich could be studied. It 

was found that higher costs can only be associated 

with increased exclusion rates in rich areas. 

Similarly, there is a reduction in secondary school 

cost when the stZe of the average class is reduced 

only in areas that could be classified as nch. 

Furthermore, while operating under capacity 

could be generally linked with higher costs, such a 

link is much weaker in rich LEAs. 

For both primary and secondary schools, the 

variables used explain a substantial amount of the 

variance of cost per pupil (79% and 76%, 

respectively) Generally, the most influential 
factor in driving up cost per child is small class 

size Class size does not, however, appear to be 

important in secondary schools in poor areas 

when other factors are taken into consideration. 

it is not surpnsing that the environmental factors 

deprivation, city and family influence cost 

substantially. 

Tabk 7.15 SECONDARY Cost per 
PWpl RCVV&WM (bepandam Vwmble. 

cogn) 
STEPI 

. arl4k%k rAmodardiwd 

rc onssall) i 4.11 0.00 

EArL2 0.17 3,42 0.00 
'LIEI %' 2 0.10 1% 0,05 V 
_ W -0.20 -3.93 0.00 
'L4SS2 -0.31 -5,85 0.00 

'M . 0.39 771 0.00 

F-UgLy 0.19 4.27 0.00 
RK'H -0.29 -4.99 0.00 

. 44=md R-SKARE 756 

STEP2 

'arxibk &mkdardbW Sig. 
Coefndmb ! 
DOE 

2.50 001 
-0.24 -2-79 0.01 

X'('L2-R 0.15 3,19 0.00 
-.. %'DE2 0.27 2.57 0.01 
XDEA -0.17 -1.75 0.09 

-0.22 4.19 0.00 
-L4SS2. R -0.25 -5.32 0.00 
17T 0.44 - 8,63 

1 
0.00 

T 0.17 1.90 0.06 

AWLT 0.24 518 0.00 

4d0v3#edR--l; ()U. 4RE = 765 
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Since SEN provision costs more, it is a logical result that the level of cost is higher when 

the incidence of SEN is high in primary schools. For the same reason, it is also consistent 
that when the number of children in special schools is high this is reflected in 

significantly lower expenditures in mainstream schools. 

In analyzing the correlation coefficient between cost and other variables, a significant 

relationship was found between large average area served by a school and low cost. The 

regression analysis results suggest the relationship is positive in primary schools and 
insignificant in secondary schools. Thus, given the infitience of other variables, the 

consequence of increased area served by school appears to be higher cost per pupil. This, 

at least in part, supports the evidence from the literature (see section 3.5.3) that larger 

areas served by schools may drive up costs (Ganley and Cubbin, 1992; Audit 

Commission, 1999). 

Perhaps the most noteworthy insight provided by this analysis is the difference that 

moving from a poor LEA to a rich LEA makes. In primary schools, the influence of SEN 

incidence on cost decreases dramatically, thus reflecting the difference in SEN levels 

between deprived and affluent areas. In secondary schools, both the influence of 

exclusions and class size on cost change from insignificant to significant, thus 

highlighting the more significant role played by other factors in poor areas. The increased 

cost per head of operating under capacity is also much less substantial, thus reflecting the 

lower probability of rich LEAs operating under capacity. 

It is noticeable that neither the primary school nor secondary school cost function 

includes a measure of scale as an explanatory variable. This is different: Usually a 

measure of scale is used to explain cost (e. g. Dean, 1976), among other factors. The 

reason for the difference is simple: Measures of scale were shown to be insignificant, 

here. Two variableS23 , Roll] and RoI12, which are the average size of primary and 

secondary schools in LEAs, respectively, were introduced specifically to represent scale 

23 RoIll is the total number of full-time equivalent primary school children in an LEA divided by the total 
number of primary schools. RoI12 is the corresponding measure in secondary schools. 
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in the cost functions It was found that lPvcn the influence of the other factors, neither 

Roil] nor RoI12 contribute significantly to explaining the variance of cost per pupil. 

Academic Performance 

Tabk 7. /6 PRIMARY Adukmc 

Performamv Regremww (ompm&w 

anahk somadarAwd SO& 

Com"k %ohm 

Boo 

K. oft"Aw) 4)55 
1 

oss 

4BSEI -041 -444 000 

. 016 . 231 0-01 

'LASSI . 016 -2-02 003 

. 022 . 240 &02 

f)EMIAT -021 -266 001 

VOW 1 036 ; S68 0 Ol I 

, 4ipj, ftiR-VCw. 4"- - 607 

It seemed feasible from previous evidence that all 

three vanable types could explain differences in 

academic performance. Consequently, all the 

vanables types were entered as independent variables 

into the regression model. 

It was found that in areas where primary schools 

(Table 7.16) have high rates of unauthonsed absence, 
high SEN incidence and large classes"', academic 

performance is infenor. Academic performance is 

also lesser in cities and deprived areas. On the 

positive side, academic performance is likely to be 

supcnor in arm with high levels of the good family charactenstics. 

In secondary schools (Table 7.17), the evidence is that if unauthonsed absence and 
deprivation in an LEA are high, then academic performance is likely to be second-rate. 
On average, urban LEAs perform less successfully. In contrast, academic performance is 

24The model automaiakUy selected by the SPSS Step-wise procedure included both class on and cost per 

pupil as signdkant expismory variables for pronary school academic perfbnnance. However, from above, 
class size had already been found to be instrumental in determining cost vaiiance. Class size is also highly 
dependent on enviromental fiictors Tlierefore, one or both of the partial coefficients of the two variables 
might have been unreliable Of the two variables, substantively and statistically, class size is more likely to 

contribute directly to academic paformance Hence, cost] was not entered in the final analysis. This is an 
example of the discretionary selection procedure described in section 7.6.4 In this case, discarding the cost 
variable actuaDy resulted in deterioration in the vwmince e)qgained by the model (from 61.4% to 60.7%). 
The deterioration is, argu&My. negligible and adapiately offliet by the flict the final model is a lot more 
dehndable 
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of a high qualit-, in LF-As where the proportion of children in LEA schools and the total 

number of pupils arc high. Academic performance also flounshes in areas where positive 

family charactenstics are widespread. 

At 720o %ersus Mrv. the secondary school 

regression model does much bmer at explaining Tabk 7.17 SECONDARY Acatknic 

the variance of academic performance than the PerfCrXKV" Regremson Opw&w 

primary model In all schools, as can be 
VWMA& OCSE) 

jarjahk St"dardised Sit 

predicted from pre% ious research (DES, 19671 f ortficients 
Runcr et al., 1979, Mortimore et al., 19881 Be" 

0.69 0 io 

Paterson, 1991). the level of good family 
4BW2 -0.27 4.08 0.00 

characteristics has the most positite influence (AW 0.45 9.24 0.00 

)EMAT -042 -690 0.00 
on academic performance This highlights the Rn 

AMY 045 826 0.00 

crucial role families can play in education. PLN 0.28 5.81 0.00 

Surpi-isingly, in secondan- schools, the RMN -0.11 -2 14 0.03 

4 wL1 

4, #w-yWR-V)1.4kk- 7.15 

Lv 

proponion of children in LEA schools is almost 

[ 

k' I 

as influential As mentioned previously, this suggests that as the best schools opt out 

(Audit Commission, 1999), the demmental influence on average academic performance 

is noteworthy 

Deprivation, as per usual assumption (e. g. Ky-riacou, 1986, - Paterson, 1991 -1 Cuttance, 

1992), significantly harms performance. The level of influence is much more substantial 

in secondary schools than primary schools. The city character of an LEA is roughly as 

influential in priman schools. In secondary schools the effect of the city characteristic 

manifests itself as the difference in academic performance level between areas that could 

be classified as urban and those that could be classified otherwise. 

Unauthonsed absence in an LEA manifestly harms academic performance. This inter- 

coffelation between the social aspects of school and academic performance has been 

shown in past studies, particularly Reynolds (1976; 1982) and Rutter et al. (1979). It is 
also evident that a high level of SEN could be equally harmful in primary schools. This 

negative influence of SEN was not observed in secondary schools. 
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In section 7.3.3 correlation coefficient evidence suggested that there was no linear 

relationship between average class size and academic performance in primary schools. 
The relationship between the same quantities in secondary schools was observed to be 

positive. The regression results suggested something different: Small average class size in 

primary school can be linked with improved academic performance. No such bond can be 

considered significant in secondary schools. This difference, similarly encountered in 

explaining the variance of cost per pupil, is due to the increased power resulting from 
looking at the relationship between class size and academic performance while 
controlling for the influence of other variables. Thus, the question that was posed in 
interpreting the correlation coefficients can now be answered: Reduction in class size can 
be aimed at improving performance and/or to overcome environmental difficulties. As 

reported in Section 3.3.2, in general, the literature both in the US, e. g. Hanushek (1986; 
1989; 1996b) and Hoxby (2000); and in the UK, (e. g. Burstall, 1979; Dustman et al., 
1998; Bradley and Taylor, 1999; Vignoles et aL, 2000) has suggested weak or 
insignificant links between resources and academic outcomes. However, as suggested by 
Dustman et aL (1998), the influence of small classes may be hidden by the presence of 
lower ability children in such classes. Hence, the more aggregated the class size data are, 
the more definitive the results may be. This is the case here. The positive effect of small 
classes in the early years has also been demonstrated by more methodologically robust 
studies based on experimental data (Angrist and Lavy, 1999; Krueger, 1999). 

Children in Special Schools (Segregation) 

When an LEA has a large number of pupils in special schools, the Inclusionist 

expectation is that this is a consequence of a high incidence of SEN. Can such a 
relationship be confirmed? 
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Regression of the segregation variable provided 

evidence that (Table 7.18), empirically, a significant 

increase in segregation as a result of a higher 

incidence of SEN cannot be shown. Yet, though not 

strongly so, the two variables are significantly 

correlated. Thus, this lack of a relationship can be 

attributed to the more significant influence of other 

variables. In particular, the influence of the incidence 

of SEN is likely to be insignificant given the 

influence of the rich and city character of an LEA. 

Table 7.18 SEGREGA TION 

Regression (IN,, pendent Va riableý SEGRE) 

I'ariabk dardised ý d Is alue sil?, 

,. f ricicnts 

ta 
Constant) 5.19 0.00 

RICH -0.47 -5.89 0.00 

KS2 -0.22 -151 0.01 

STA TE2 -0.18 -2.39 0.02 

71' -020 -2.45 0.02 

4djusIedR-SQ(., 'AP, F - . 315 

1 

i 

This is because both the rich and city characteristics of an LEA significantly influence the 

variance of SEN incidence. Thus, the level of segregation is likely to be much lower in 

rich LEAs because the incidence of SEN is much lower. This is the most significant 

factor 

It is certainly not true, though, that a lower level of SEN incidence explains why the level 

of segregation is lower in LEAs with more city characteristics than rural LEAs. This is 

because the incidence of SEN, particularly in secondary schools, is not lower but higher 

in city LEAs. As such, the fact that the level of segregation is lower in city LEAs 

supports the suggestion that, typically, rural areas utilize segregation much more than city 

areas. 

The other two characteristics of LEAs that were found to result in reduced levels of 

segregation are superior academic performance in primary schools and higher proportions 

of secondary school children with statements. Academically, LEAs with better 

performance are likely to have lower levels of segregation. There are two ways to view 

this. (1) Cynically- In areas where performance is poor, more children are segregated in 

an attempt to improve performance. (2) Positively: In poorly performing areas, the need 
for segregation is higher because the mainstream environment is less manageable. 

As more statements are issued, the proportion of children in special schools decreases. 

Thus it seems reasonable to argue that LEAs that secure greater SEN provision in 
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mainstream schools through statements do not require the use of special schools quite as 

much. 

These four variables explain 31% of the variance in the proportion of the number of 

children in special schools, which is satisfactory. 

Permanently Excluded Children 

The portrait built so far is that a high segregation LEA may be poor, rural, its SEN 

managers may be reluctant to issue statements of SEN and its primary schools, generally, 

may not perform well academically. The question 

now is the portrait of a high exclusion LEA similar, 

given that they are both non-Inclusionist? 

From regression analysis (Table 7.19), the likely 

attributes of an LEA that excludes large numbers of 

primary school children are high levels of 

unauthorised absence, incidence of SEN and 

depnvation. Such an LEA is also likely to be urban 

and rich. 

Table 7.19 PRIWRY Exclusions 

Regression (Dependent Variable: EXCL D 

I'ariable ýýardiwd ý valme 1 Si& 
I ffkients 

ta 
___ 02 90 (Constant) 1 . -2.3 

ABSEI 0.20 1 1.92 0.06 

.1 0.25 3.24 0.00 

DEPRRAT 0.54 3.92 0.00 

URBAN 0.18 1.99 0.05 

RICH 0.26 1 1.95 0.05 

Adjusted R-SQUARE ý. 354 

Statistically, these five variables explain 35% of the variance of primary school 

exclusions, which is comparatively adequate. 

Of the five explanatory factors, deprivation leads to the most substantial changes in rates 

of primary exclusions. High deprivation and high SEN in urban area suggests a difficult 

environment, difficult enough to substantiate exclusion. Yet at the same time, high rates 

of exclusion may be more common in rich areas. This seems inconsistent. But recalling 

that the rich variable is categorical, the regression results can be interpreted as indicating 

that exclusion in primary schools is more likely in areas classified as rich. However, 

within each category of LEAs, i. e. each group of rich or poor LEAs, increasing 
deprivation is the most significant factor in rises in exclusion rate. But why should rich 
LEAs exclude more? This is much less understandable than high exclusion in urban 

areas. Is it indicative of an intolerant culture? 
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The relationship between unauthorised absence and exclusion in primary school is merely 

what reasonable people would expect: As the number of frequently truant children 

increases, the more children are likely to be difficult, hence the higher the probability of 

exclusion. 

in Secondary schools (Table 7.20), the 

characteristics of an LEA that has high levels of 

exclusions are that it performs poorly 

academically, retains fewer children aged 16 or 

above and has high levels of families with 

positive characteristics. Such an LEA is also 
likely to be a highly deprived urban area. Further 

investigation (Step2, Table 7.20) suggests the rate 

of exclusion increases if academic performance 
deteriorates only in rich areas- in poor areas the 

relationship between the two vanables is not 

significant. 

Similar to primary schools, the regression model 

explains 32% of the variance in secondary school 

rates of exclusion. 

What has been said about difficulties in pnmary 

schools in urban and deprived areas justifying 

exclusion is true about secondary schools, too. 

Table 7.20 SECONDARY Exchisions 

RegreSSion (Dependent Variable: EXCI-2) 

STEM 

Variable ýa-dardised t value! I Sig. 

oefficients 

- 
ý 

(C 0nS ýa 01 - -3.00 0.00 

1 -0.28 -2.71 0.01 

ALEVEL2 -010 -2.52 0.01 

DEPRIVAT 0.19 2.01 Oý05 

F-WILY 0.23 2.70 v. U I 
URBAN 0.26 3.21 0.00 

Adjusted R-SQUARE 

STEP2 

Variable clardised t vahm Sig. 
fficienh 

ta 

Constant) -2.41 0.02 

URBAN 0.27 3.58 0.00 

SER -0.26 -3.02 0.00 

4LEVEL2 -0.21 -2.65 0.01 

DEPRIVAT 0.28 3.62 0.00 

FAMILY 0.25 2.93 0.00 

UdjustedR-SQUARE ý. 322 

However, there are at least two new facets. Firstly, fewer children over the age of 16 stay 

on in schools in areas where exclusions were nfe. Is this redolent of a negative culture, a 

pervasive culture such that 16 year olds prefer to leave than stay on? Secondly, high 

exclusion LEAs are also likely to perform poorly academically. But this is really only 

true if the LEA can be classified as rich (Step2, Table 7.20). 
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Statements of SEN Issued 

What, if anything, explains the number of statements issued by an LEA? Is it something 

simple- a large number of children with severe SEN, for example? Or are simple 

relationships, as indicated by the correlation coefficients, improbable in this case? 

The answer is 'Yes'. A regression analysis model that adequately explains the variance of 

the number of statements issued could not be constructed. In both primary and secondary 

schools, none of the variables in the data set that would be expected to be influential were 

shown to significantly explain the variance of the number of statements issued. For 

example, the number of statements issued is not significantly related to the level of SEN 

incidence, family and city characteristics nor, indeed, deprivation. Why then do LEAS 

issue statements? Does the number of statements issued depend instead on more 

complicated factors such as LEA strategy to distribute SEN monies? 
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7.6 Relative Efficiency of Leas 

7.6.1 Introduction: Why DEA is Appropriate 

As with the other variables deemed important, the impact of SEN on the efficiency of 

LEAs was examined. Unlike the other variables, however, there is no direct measure of 

efficiency. The efficiency of LEAs had to be calculated prior to analysis. 

Methodologically, it is not possible to find the absolute efficiency of a multi-faceted 

public organisation such as an LEA. Instead, its efficiency can be measured with 

reference to other, homogenous, LEAs. The preferred method for calculating relative 

efficiency is Data Envelopment Analysis (DEA). DEA is preferred because, firstly, it 

allows the calculation of the relative efficiency of public sector organisations 

notwithstanding the fact that there are no market prices for most of the inputs and outputs 

as would be the case in the private sector. Secondly, the technique is such that one can 

calculate an LEA's efficiency, having taken into account all the relevant multiple inputs 

and multiple outputs, without making any assumptions about how the outputs or inputs 

may be related prior to the computation. This is a major methodological edge over other, 

more traditional, competing techniques, such as least squares regression analysis for 

example, which only allows one to compute multiple input/single output measures if one 
is able to formulate reasonable assumptions about how the inputs or outputs may be 

related. The mathematical and computational steps involved in constructing basic DEA 

models are described in Appendix 7.6. This section describes the calculation and 

subsequent analysis of the relative efficiency scores of LEAs. 

7.6.2 LEA Objectives: DEA Outputs 

One criterion on which the choice of an appropriate DEA model can be based is the 

definition of an organisation's objectives. Except for those LEAs with high proportions 

of grant maintained schools- which were not analysed-, by Law (Audit Commission, 

1999), LEAs are tasked to provide education for all 5-16 year-olds within their areas. 
This is the objective. It is unrealistic, however, to expect to find a group of LEA 

managers, teachers, or even a group of multi-disciplinary researchers with a consensus on 

220 



what in totality the specific outputs of education should be. Traditionally, the educational 

DEA literature (e. g. Bessent and Bessent, 1980; Bessent et aL, 1982; Bessent et aL, 1983-, 

Bessent el aL, 1984-, Jessen el aL, 1987; Ray, 1988; Jessen and Mayston, 1989; Norman 

and Stoker, 1991, Ganley and Cubbin, 1992, Mancebon and Bandres, 1999; Mancebon 

and Mar-Molinero, 2000) has taken academic attainment as the main objective of 

education. This is partially because of the difficulty of measuring other outcomes of 

education such as social development. It is also because the view of education as the 

pursuit of academic attainment is pervasive. This comment is justified by the fact that, 

excepting Mancebon and Mar-Mollnero who recognise the bias, most of the cited 

hihle 7.21 /, /--4 IMA Outputs 

Variable Name School Sector Quantity Measured 

A iletull t0j Primary Number of half-days attended per thousand half days 

Inal 101 Primary Number of children not excluded per thousand 

KS2 10) Primary % Children achieving level 4 or above at KS2 

AleveI2 to) Secondary % Of over 16-year old children staying on 
A ttetuI2 t0j Secondary Number of half-days attended per thousand half days 

Gcse 101 Secondary % Children achieving 5 or more A-C grades at GCSE's 

Inc12 (0) Secondary Number of children not excluded per thousand 

literature fails to acknowledge the incompleteness of the output measures. In so doing, 

the typical educational DEA analyst wholly bears out the contention, discussed earlier, 

that the academic-oriented view of education is inadequate. 

Given the SEN perspective of this project, in specifying the outputs of LEAs, an attempt 

was made at testing the significance of other LEA outcomes as outputs besides academic 

results. Table 7.21 shows the LEA outputs used in the model selection. Efficiency 

calculations must be based on the real distances between LEAs rather than those resulting 
from the transformed data. Consequently, for DEA it was necessary to revert to the 

original variables. In Table 7.2 1, the variables measuring exclusion and unauthorised 
absence were re-expressed such that they became positive measures instead of negative 

as they are in the rest of the analysis in this chapter. The same was done for some inputs 
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as shown below. This is recommended (e. g. Golany and Roll, 1989) in DEA because 
logically, in real life, a tangible output or input cannot be a negative quantity. 

Both the number of children included (i. e. not excluded) and proportion of days of school 

not missed (attendance rate) were included for testing as non-academic outputs. In this 
definition of LEA objectives, inclusion is an output because it is a desired outcome that 

the majority of children are not excluded from school (DfEE, 1997b; MEE, 1999a). To 
decrease exclusion, LEAs may require the use of more resources (e. g. support staff, 
training, special facilities etc. ). Hence, there may be a relationship between reduced 

exclusion and some inputs so that further testing was justified. Similarly, a high 

attendance rate is conceptually and in practice a desired outcome (Reid, 1985; Social 
Exclusion Unit, 1998; DfEE, 1999h). The influence of this outcome on efficiency should 
be tested as it appears to be affected by other, particularly non-discretionary or 

environmental, variables. Both these variables- attendance rate more so- have an 

ambiguous nature. This discussed further below. 

The third output, proposed for secondary schools only, was the proportion of children 
staying on after age 16. This is because a potentially additional objective of secondary 
schools is to inspire children to stay on after the statutory school leaving age. This 

measure is proxy for that outcome (Norman and Stoker, 199 1). 

The final output variable was academic performance. It has been shown that, although 

closely related, the processes of teaching different subjects, especially in primary schools, 
may differ as will their respective influence on efficiency scores (Mancebon and Mar- 
Molinero, 2000). The academic results data here was not expressed as individual 

subjects. They were LEA aggregates of set performance targets. This is because it was 
not feasible to collect individual subject data. Consequently, the cfficiency scores 
calculated here have two limitations: Firstly, potentially important insight on the 

characteristics of performance in individual subjects is missing. Secondly, using averages 
based on set targets does not reflect LEA performance in the lower achievement bands 
(lower than level four at KS2 or less than five A-C grades at GCSE), which probably 
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reflect the performance of the less academically gifted children (Mancebon and Bandres, 

1999). 

7.6.3 LEA Resource Usage: DEA Inputs 

Mble 7.22 Input I'ariable Inversionfor DEA 

Original Variable format Equivalent Variable for DEA input 

Number of pupils per teacher Number of teachers per pupil 

Unauthorised Absence (days missed) 
Attendance (half-days not missed per thousand half- 

days) 

Level to which an LEA can be regarded as a Level to which an LEA can be regarded as a Rural 

city area 

Level of general Deprivation in an LEA Level of lack of Deprivation in an LEA 

Proportion of children with SEN Proportion of cHdren without SEN 

Proportion of children with SEN Statements Proportion of children without SEN Statements 

Generally, the evidence from the literature is that two main categories of factors influence 

educational performance. They are the organisational characteristics in the school and the 

characteristics of individual children. Table 7.23 shows the variables included for 

selection as LEA inputs. The vanables that have so far been negatively onented were re- 

expressed positively for inclusion as LEA inputs. The re-expressions are tabulated in 

Table 7.22. For the city and deprivation components, as well the other two components 

family and popln, there was further transformation to convert negative values to positive 
25 values 

25 A positive constant value was added to all the scores. This is an affine translation. For the BCC DEA 

model used here (see below), the transformation does not change the shape of the efficiency frontier (Ali 

and Seiford, 1990; Lovell and Pastor, 1994). The efficiency scores of inefficient LEAs are otherwise 
different. This would be a crucial difference if the model was to be used to set targets for inefficient LEAs, 

in particular. Since this study is designed to look at the covariance of efficiency scores, the difference is not 

so crucial, as long it is borne in mind that the exact levels of the scores may be altered. 
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Table 7.23 LEA DEA Inputs 

Inputs Type Sector Quantity Measured 

Cost] (I] Discretionary Primary Expenditure per pupil 

Teacherl III Discretionary Primary Number of teachers per 10000 children 

Attendl (IN) Non-discrctionary Primary Number of half-days attended per thousand half-days 

NSENI JINJ Non-discretionary Primary % of children without SEN 

Unstated] (IN) Non-discretionazy Primary % of children without Statements of SEN 

CoW ill Discretionary Secondary Expenditure per pupil 

Teacher2 (11 Discretionary Secondary Number of teachers per 10000 children 

Atfend217A7 Non-discretionary Secondary Number of half-days attended per thousand half-days 

NSEAU (IN) Non-discretionary Secondary % of children without SEN 

Unstatet/2 (IN) Non-discretionary Secondary % of children without Statements of SEN 

Fa mi ty JINJ Non-discretionary All Sectors 1, evel within LEA of positive family characteristics 

Rural 17AI) Non-discretionary All Sectors 

1, evel to which an LEA can be regarded as a Rural 

Area 

Opulent [IN) Non-discretionary AUSectors 1, evel of lack of deprivation in an LEA 

PopIn (IN) Non-discretionary All Sectors Uvel of LEA school population 

The question that may be asked is why as many as nine inputs were considered for each 

sector? There were two reasons for this. Firstly, it was important to establish whether a 

particular variable actually influences LEA performance despite plenty (or lack) of 

evidence from the literature supporting inclusion. Secondly, as previously reported, most 
of the variables were closely related with one or more of the other variables. Hence, by 

comparing and contrasting alternative DEA models, the relative redundancy of similar 

variables could be determined. This is reported below. Presently, the reasons for 

considering each individual variable are discussed. 

Perhaps the most tangible measure of a school's resource usage is the money spent 
directly on each pupil. Most of the money goes on teaching staff. Although not ultimately 
responsible for the detailed allocation of funds within schools (DES, 1988b), LEAs (i. e. 
councils) decide how much of the money allocated to them by the central government to 

spend on education. This may be, and usually is, different from the amount determined 
by the government Standard Spending Assessment (SSA) formula as LEAs use different 

criteria based on their own priorities. Thus, LEAs have sufficient control over the average 
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amount of money directly spent on pupils within their areas that, as in the literature, both 

expenditure per pupil and teachers per pupil were regarded as discretionary DEA inputs. 

The expectation is that when the number of teachers is increased in a particular school, 

performance must also improve. Empirically, this was shown to be the case in primary 

schools. It was not so in secondary schools. This is because other factors were more 
influential. Class size was, however, still included in both the primary and secondary 

school model to see if a similar lack of influence on efficiency could be determined. 

All the other inputs were classified as non-discretionary, i. e. cannot be changed by LEA 

managerial decisions. Loosely, the non-discretionary variables can be classified under 
Pupil, Family or Wider socio-economic characteristics. Pupil characteristics are mainly 

negative attributes of pupils that may hinder progress. For DEA, such inputs were 

expressed as the levels of the absence of negative pupil characteristics. Thus, the 

proportion of children with SEN and those with statements of SEN were entered as the 

proportion of children without SEN and those without statements of SEN, respectively. 

A measure of the initial academic standard of pupils (i. e. prior attainment), which is an 
important input to secondary schools performance as stressed by both Norman and Stoker 

(Norman and Stoker, 1991) and Mancebon and Bandres (1999), was not included. 

Possible data could have been the 1992/1993 Key stage 2 results of the children on entry 

to secondary school. These data were not included because of data problems. The first 

problem was that these data were not available. Secondly, the 1992/93 KS2 data used 

must correspond directly with the 1997/98 data for same children now in secondary 

school and, unless the children are tracked from KS2 through to GCSE, it is difficult to 

ensure that this is the case. This could also be an important data application of the Value 

Added pilots carried out in recent years (Vignoles et aL, 2000). 

The family component is different from children characteristics only in so much as it 

represents the attributes of the adult population. As reported above, the family component 
can enhance or detract from the achievement of children within the LEA. Although not 
universal in the DEA literature, there has been use of family related variables, e. g. levels 

of two-parent families, economically active adults, higher educational qualifications, 
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better social classes and so on (Bessent and Bessent, 1980; Ray, 1991; Ganley and 
Cubbin, 1992). The family component mainly represents these quantities. 

As described above, attendance rate was included as an output in DEA because it is an 
LEA objective that children attend school as frequently as possible. In law (WEE, 

1996b), however, it is also clearly a primary responsibility of parents to ensure that 

children maintain a high attendance rate. Furthermore, in the measurement of efficiency, 

some researchers such as Bessent (section 3.2.2, Chapter 3) have argued that a high 

attendance rate is a school input because it allows a school to work with children a higher 

proportion of the time. Results reported earlier suggesting poor attendance was related to 

poor academic performance seem to support this view. Thus, besides being an output the 

attendance rate was also tested as a family related non-discretionary input. 

Once the potential influence of the children and their family background had been 
incorporated into the modelling, the next stage was to add influential factors in the wider 
environment. In the UK DEA literature, eligibility for free school meals is generally 
regarded as a proxy measure for general deprivation. In this case, instead of the proxy, 
the component regarded as representing general lack of deprivation (Opulent) was used. 

In some of Bessent's earlier papers (Bessent and Bessent, 1980; Bessent et al., 1982; 
Bessent et al., 1984), both the proportion of children for whom English is a first language 

and those who are not of ethnic minority origin were used as DEA inputs. It was found 
from Principal Components Analysis that these variables, along with population density, 

were high in areas where the city component score was high. From regression analysis, it 

was evident that the influence of the city component on LEA performance may be 

crucial. Thus, the level to which an LEA can be regarded as a rural area was included as 
a non-discretionary variable. 

There is some evidence from the regression analysis that population can affect 
performance, particularly in secondary schools. Hence, to complete the input variables 
set, the total population of children in an LEA as represented by the population 
component was also included. 
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7.6.4 Basic IDEA Model 

Prior to testing the influence of variables on efficiency, a basic model for LEAs had to be 

selected. As mentioned above, although the government specifies the Standard Spending 

Assessment, LEAs decide exactly how much money to invest in education resources. 
Thus, they are in control of some of the inputs. In contrast, although LEAs set targets for 

schools, the overall output is more directly dependent on the managerial decisions of 

autonomous schools within the LEA. Besides the lack of consensus on what the outputs 

really are, it is debatable, therefore, whether LEAs control outputs. Clearly, to increase 

efficiency, the most feasible action available to LEAs is input reduction. This (input 

reduction) actually happened across all LEAs over the years prior to the 1997-1998 

academic year (Audit Commission, 1999). Hence, the most appropriate DEA model was 

taken to have an input reduction orientation. The technical difference between an input 

reduction and output augmentation model is explained more fully in Appendix 7.6. 

Secondly, while it is likely that a most productive LEA size actually exists, the concept is 
inequitable. This is because LEAs cannot easily change their scale size since the scale 
size may be dependent on demographic characteristics. Hence, the variable returns to 

scale BCC (Banker, 1984) model was deemed more appropriate than the constant returns 
to scale CCR model (Chames et aL, 1978) (also in Appendix 7.6). 

7.6.5 Model Selection 

Using Ruiz et al's method (Ruiz et aL, 200 1) the influence on the efficiency of adding or 
deleting a variable from the DEA model was tested. As recommended by Ruiz et al, a 
variable was considered influential if its addition resulted in the efficiency scores of at 
least 15% of LEAs changing by at least 10%. If, on the other hand, the deletion of a 
variable or a combination of variables resulted in less than 10% of the LEAs having 

changes in scores of at least 10%, then the variable or combination of variables were 
considered to have insubstantial contribution and were therefore removed. The validity of 
adding or deleting variables was also examined by looking at the correlation coefficients 
between candidate variables and the efficiency score variable. The results of the selection 
process are tabulated in Tables 7.25 and 7.26. 
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Initially, the simple DEA model consisting the academic results as the single output, the 

cost per pupil as the discretionary input and the level of the opulent (lack of deprivation) 

component and as the non-discretionary input was compute d26 for both primary and 

secondary models. 

7.6.6 Optimum DEA Models 

Primary School DEA 

This section describes the selection of the model and the results of primary school 

efficiency in LEAs. 

In the first step in Table 7.24, every other variable not in the initial model (cost and lack 

of deprivation as inputs and academic performance as the single output) was added singly 

to the basic primary model and the resulting efficiency scores assessed. The results show 

that with 75% percent of efficiency scores significantly affected, teachers per pupil is 

clearly an influential variable. It is negatively correlated with the score. This means that 

as the relative efficiency score goes up, the teachers per pupil ratio decreases. This is the 

opposite of the type of relationship one would expect between an unexplained, potential 

input and an efficiency score. Normally, one would expect that, if teachers per pupil ratio 

were an important, unaccounted-for input, then the thus far relatively more efficient 

LEAs would use up more of it (teachers per pupil) so that their eventual scores would be 

lower. Thus, teachers per pupil should be positively correlated with the efficiency score. 

Recalling previous regression results, the most likely explanation is that this is a 

reflection of the strong positive correlation between teachers per pupil and cost per pupil, 

which is currently part of the efficiency measure. It is expected that an optimum DEA 

26 DEA was performed using the Efficiency Measurement System software, downloaded free from 

h! W: //www, wiso. uni-dortmund. deAsfg/or/scheeVems/. The Warwick Windows DEA software was 

also available for comparative computations, but was applied less because it is much less user-friendly and 

so less suited to Ruiz et al's multiple computations approaclL 
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model would have one or the other of these inputs, not both. Nevertheless, teacher per 

pupil was added as the third input. 

In the second step the addition of any other variable did not result in improvement of the 

efficiency of a substantial number of LEAs. The four variables from stepi thus formed 

the total DEA model. At 14%, it is, nevertheless, apparent that the level to which an LEA 

can be regarded as a rural area is fairly influential on efficiency even though the rules did 

not allow the level of influence to be judged as 'substantial'. 

In the third step, the change in efficiency of deleting one or more of the four the variables 

was examined. It can be seen that dropping both the cost per pupil and the opulent 

component, either individually or together, does not result in much change in the 

efficiency scores: Neither was required to calculate the efficiency scores. This suggests a 

very simple optimum model comprising only the teacher per pupil ratio as input and the 

academic results as output. The cost per pupil was not required because it was 

replaceable by the teacher to pupil ratio, which was more influential in the efficiency 

calculation because it had more variance. Dropping the Opulent component is more 

contentious. It entails measuring efficiency without taking into account the difficulties 

introduced by socio-economic conditions. This is both inequitable and in disagreement 

with most of the literature. 
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Table 7-24(a) Primary ScIml DFA Model Selection 
STEPI 

Prim Prim Prim Prim Prim Prim Prim Prim Prim 

Variabks in AOO AOI A02 Prim A03 A04 A05 A06 A07 A08 A09 

. 4ttendl x 

CO. STI [1) x 

x 

Unslatedl tl. %'l 

TeacherlIll 

Rural 

Opukni 11N) x 

Famth,, 11%, ' 

Popin JINJ 

Incil 101 

Attendl 110,1 

K32 101 x 

% of LEA% with Substantial Changes 6% 10% 9% 75% 26% 6% 3% 5% 2% 

Affendl NSENI Unstated] Teacherl Incll Attend] Rural FAMILYPOPLN 

IINI IIA I IINI 11) 101 tol (IN) 111v) IIN) 

Pearson Correlation 0.41 0.38 0.15 -0.71 0.28 0.41 0.62 -0.39 0.04 

Sig. (2-tailed) 0.00 ODO 0.09 0.00 0.00 0.00 0.00 0.00 0.65 

STEP2 

Prim Prim Prim Prim Prim Prim Prim Prim 

Variables in A04 BOI B02 Prim B03 B04 B05 B06 B07 Bog 

Attend] x 

COST] III x 

. VSE, Vl JIN,? 

UmIatedl i(INI 
Teacher] PI x 

Rural 

Opulent tINI x 

Fanuh. 

PopIn tIV) 

Incil 101 

Attendl P,? 

KS2 t0j x 

% of LEAs with Substantial Changes 2% 

x 

x 

x 
x 

x 
x 

-. -- 

3% 2% 14% 1% 2% 1% 1% 
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Table 7.24(b) Primary School DEA Model Selection Continued 
STEP2 (Cont'd) 

Prim Prim Prim Prim Prim Prim Prim Prim 

variabks in A04 BOI B02 Prim B03 B04 B05 B06 007 BOS 

Auendl N'.,; FVI Umwtedl Incll Allendl Rural E4AII1.1- POPLA' 

111VI IIN) JINJ 101 to, 4 JINJ /IN) tIN) 

Pearson Correlation 48 . 41 . 06 
. 35 

-48 ý63 -. 35 
. 01 

Silt. (2-tailed) 00 
. 
00 . 

50 
. 00 . 00 

. 
00 

. 
00 

. 
93 

STEP3 

Prim Prim Prim Prim Prim 
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These concerns are however technically irrelevant because evidently the variable was 
superfluous: it did not noticeably influence the efficiency of any LEA- Realistically, not 
addressing these concerns made this an incomplete measure of efficiency since it is not 
known whether inefficient LEAs can actually increase efficiency by reducing the number 
of teachers without consequent adverse effects on performance. However, the efficiency 
measure must itself be dependent on other factors and as such there was a need to explain 
its variance by further analysis. This is reported below. 

Assuming the model with teacher per pupil as the only input and academic performance 

as the only output was final, the next step was to test whether the calculated efficiency 

scores would be noticeably different if the constant returns to scale model was employed 
instead of the variable returns to scale model. It was found that the efficiency scores 

changed substantially for 96% of the LEAs. However, this still does not change the fact 

that comparing LEAs with those operating in similar technical circumstances is more 

equitable than with an unrealistic most productive teacher per pupil ratio and so the BCC 

model was retained. 

Secondary School DEA 

This section describes the selection of the secondary school DEA model and the 

efficiency scores of LEAs. 

As with the primary school model, the candidate variable that was most influential in the 
first step (Table 7.25) is the number of teachers per pupil. The number of LEAs affected 
is much smaller; the extent of influence of teachers per pupil is much lower. Even so, 
teacher per pupil was added to form a four variable basic model in step 2. 

The results (Table 7.25, step2) show that once the number of teachers per pupil was 
included, the addition of a fifth variable did not change the efficiency scores of a 
substantial number of LEAs. Although not substantially influential, the number of 
children without SEN and the rural component appear to be the most influential of the 

rest of the variables. What happens when any of the four variables is deleted? 
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Table 7.25(a) SecondwySchool DEA Model Selection- 
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RWe 7.25(b) Secondwy School DEA Model Selection Contimed 
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It was evident in the third step that the number of teachers per pupil cannot be deleted. 

Doing so substantially changed the scores of more than 10% of the LEAs. This is similar 
to the result found for primary school. The difference here is that the opulent component, 
at 7%, is much more influential and could have been retained on the basis that the final 

model would be more complete. The difference in influence can be traced directly to the 
higher influence of the deprivation component on secondary school academic 
performance (Table 7.17). 

There was no marked change when the cost per pupil was dropped. As before, it was 
deleted. Like the primary school model this can be attributed to the presence of the 

teachers per pupil input, which although highly correlated with cost per pupil was more 
influential. 

In the final analysis, the optimum model for measuring the relative efficiency of LEAs in 

secondary schools was as simple as that for primary schools. As a result, further analysis 

of the variance of the efficiency score was necessary because the DEA model could not 
tell us enough about what makes an LEA perform efficiently. 

A couple of extra tests showed that, firstly, the measure of efficiency is affected by 

changing the frontier to one specifying constant returns to scale. Secondly, the model is 

not affected by removing the LEAs for which the some of the missing data values had 

been replaced. This is what would be expected because the LEAs with replaced missing 
values are not on the efficiency frontier. 

Why Choose the Ruiz et al Model Specification Procedure? 

The primary and secondary school DEA models are both based on the procedure 
suggested by Ruiz et al. Both models are very simple. This simplicity may lead to the 
Ruiz et al procedure being criticized as being overly parsimonious. Would more optimal 
models have been obtained with another approach? 

The most traditional method that has been used to select variables for inclusion in DEA 
models is correlation analysis (Lewin and Morey, 1981; Roll et aL, 1989; Norman and 
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Stoker, 1991). The idea is that if two variables are highly correlated then they should 

contain similar information so that if one is included in the DEA model, the contribution 
of the other must be redundant. Correlation coefficient analysis has been used here in 

tandem with Ruiz et al's procedure. It has, for example, indeed been demonstrated that 

when Teacher per pupil is in the primary school model, the highly correlated measure of 

cost per pupil is redundant. But this redundancy is only apparent because the two models 
have also been compared using Ruiz et al's procedure. Correlation coefficient analysis 
intuitively suggests that this should be the case but cannot show that it is the case. In fact, 

as Nunamaker (1985) demonstrates, the existence of a high correlation coefficient 
between variables may not necessarily mean that when one is included in the DEA 

model, the contribution of the other is redundant. Correlation coefficient analysis may not 
be enough on its own. 

A better idea is to find out whether the inclusion (or exclusion) of a variable in DEA 

actually results in substantial changes in the efficiency scores of some or all of the DMUs 

and whether or not this effect is statistically significant. This is what Ruiz et al's 
procedure does. As a concept, this is classic in statistical models such as regression 
analysis. It is not a traditional concept in parametric DEA models. Rajiv Banker (1993) 
developed the original application of this concept to DEA models. But, as Ruiz et al point 
out, there is an essential difference between Banker's method and Ruiz el al's procedure. 
Banker's approach is this: He seeks to identify factors that affect productivity by 

comparing the efficiency scores of one group of DMUs with a particular property against 
another group with a different property. The efficiency scores of the groups being 

compared are both calculated using one model with the same variables. Thus the factor 
being examined is external to the DEA model and not part of the DEA model 
specification. 

The essential difference is that Ruiz et al examine the difference in the efficiency scores 
of the same DMUs determined by two different DEA models using different variables 
(e. g. a 'total model' including all the inputs versus a 'reduced' model with one of the 
inputs excluded). Thus, Ruiz et al's approach enables DEA model specification. Banker 
does not. 
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Besides the paper by Ruiz et al itself, other examples of the Ruiz et al model 

specification procedure at work can be found in Mancebon and Mar Molinero, (2000) as 
well as Cinca et al (2001). 

7.6.7 Basic Characteristics of Relative Efficiency 

Scores 

Before proceeding to further analysis, it is important to comment briefly on the basic 

characteristics of the efficiency scores. These are summarized in Table 7.26. Differences 

between primary and secondary sector scores may be difficult to interpret because the 

two models were technically different. Nevertheless, in general, efficiency scores were 
higher in the primary sector. Overall, the average efficiency score of inefficient units is 

fairly high (-90%). 
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Table 7.26 Basic (haracteristics of LF-4 Efficiency Scores 

OVERALL CHARACTERISTICS OF LEA 
Primary Schools Secondary Schools 

EFFICIENCY SCORES 

Total Number of Efficient Units 3 3 

Number of Robustly Efficient LEAs 3 2 

Number of Marginally Efficient LEAs 0 1 

Number of Marginally Inefficient LEAs 76 49 

Number of Distinctly Inefficient LEAs 49 76 

Maximal Range of Scores 29.7% 42.7% 

Average Score of All LEAs 90.7% 87.9% 

Average Score of Inefficient LEAs 90.4% 87.6*/o 

CHANGE IN EFFICIENCY SCORE FROM Small Change (0% < Substantial Change 

PRIMARY TO SECONDARY SCHOOLS change < 10%) (change > 10%) 

Number of LEAs with gains in Efficiency 34 1 

Nurriber of LEAs with losses in Efficiency 85 8 

EFFICIENCY SCORES BY LEA TYPE: Number of Primary Schools Secondary Schools 
Efficient Units/Average Score of Inefficient Units 

2 
Counties 

91.8% 91.1% 

0 0 
Inner London Boroughs 

79,7% 80.4% 

1 
Outer London Boroughs 

88.5% 83.4% 

0 
Metropolitan Counties 

92.2% 87.3% 

1 0 
Unitary Authorities 

93.4% 90.00/0 
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A comparison of LEA types shows that while all other types of LEAs are fairly 

comparable, London boroughs are not: they have much lower efficiency scores. This is 

probably because teachers per pupil ratios are much higher in London Boroughs. 

7.6.8 Explaining LEA Inefficiency 

Once the efficiency scores had been calculated, the next stage was to determine what 
factors might contribute to an LEA being unable to achieve 100% efficiency, i. e. to 

explain the variance of the efficiency scores of inefficient LEAs. Effectively, this is the 

same as explaining the variance of the ratio of the academic performance to class size 

with boundaries determined for each LEA by the ratio of one or more of the LEAs that 

are on the frontier (had 100% efficiency scores). Thus, it was expected that some or all 

the variables that were found to contribute to class size and academic performance might 

also be influential. Since, class size is closely related to cost, the variance of cost may 

also have a bearing. As shown in Fig. 7.4 nearly all the variables in the set could logically 

have affected the variance of efficiency. The set of variables entered in the regression 

model could not, of course, include variables used in the DEA. It would serve no 

purpose, either, to include variables such as cost, which had been found to be very 
dependent on class size. 

As in Mancebon and Mar Molinero (op cit. ), the regression model for the efficiency score 
(i. e. efficiency scores of inefficient LEAs) was non-linear. Instead, based on the belief 

there is more uncertainty in values in between than those close to zero or 100%, the 
following Logit type model was used: 

efficiency score measure =y= in efficiency score 
100- efficlencysore 

[7.2] 

This transformation dampened the variance of scores between zero and 100% a lot more 
than those close to either zero or 100%, thus somewhat leveling the distribution of 

uncertainty. 

Tables 7.28 and 7.29 show the results of the primary and secondary school efficiency 
score regression, respectively. The regression analysis enabled the explanation of more of 
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the variance of pnmary school sector efficiency (41%) than the secondary school sector 

(35%). 

In the primary school sector (Table 7.27), LEAs 

become more inefficient as the levels of city, 

deprivation, and positive family characteristics 

increase. LEAs that have large numbers of children 

in special schools and where schools serve a large 

average area are also more inefficient. On the other 

hand, LEAs are more efficient when the number of 

classes over capacity and number of children in 

nursery schools are high. 

Of these factors, the most influential, as indicated 
by the model selection process above, is the city 

component. This is because, along With deprivation 

Table 7.2 7 Primary School Efficiency 

SCore RegreSSion (bependent Variable: 

PRINEFF) 
- - T 

I Standardized 
ýoefflcients 

t valaue I Sig. 

Beta 
- (Comiant) 4 43.43 00 

OPERI 0.21 2.92 0.00 

SEGRE -0.15 -1.77 0.08 

AREA] -0.19 -2.06 0.04 

NUP-54 0.19 2.25 0.03 
CITY -0.53 -6.51 0.00 

DEPRIVAT -0.26 -2.92 0.00 

F4ARLY -0.17 -2.24 0.03 

R-SQU4RE ý. 412 

and family characteristics, the city character is the main determinant of small primary 

school classes. From previous results, unlike deprivation and city character, good family 

characteristics influence academic performance positively. However, since good family 

characteristics also seem to lead to smaller classes (i. e. more consumption of resources), 

their overall effect on efficiency is adverse. 

Areas, which have large numbers of children in excess of capacity, are likely to be more 

efficient because the probability that average classes are large is high. This appears 

obvious. 

The fact that areas with high levels of segregation are likely to be more inefficient is not 

so obvious. The confusion arises because segregation, it may be recalled, had already 
been found to be associated with lower costs. Thus, while mainstream costs may be 

lowered by the use of special schools, the evidence is that it is not reflected in 

improvements in the efficiency of producing good academic results. 
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This contrasts sharply With the influence of the average area served by a school on 

primary sector efficiency- Large average areas can be associated with both high costs and 

ineff iciency. 

As with unauthonsed absence and children with SEN in primary schools, it is evident that 

higher numbers of children in nursery schools could have a beneficial influence on the 

efficiency of the primary school sector. This is not to imply a direct causal relationship. 
Instead, this can be interpreted as showing that LEAs, which characteristically provide 
large numbers of nursery school places, are typically more efficient. 

Similar to the primary model, in the secondary 

school sector (Table 7.28), it was observed that 

environmental factors influence the variance of 

efficiency scores. LEAs become more 

inefficient as deprivation increases; urban 

LEAs are more inefficient. In contrast, LEA 

inefficiency decreases as the total number of 

children in LEA schools increases. Inefficiency 

also drops as the proportion of children with 
SEN increases. 

Table 7.28 Secondary School Efficiency Score 

Regression (Dependent Variable: SECEFF) 

Mandardized 
Coefficients t value t Sig. 

gets 

onstant) 35.40 0ý00 
IRBAN -0.33 -4.34 0.00 

,. TRAN2 0.37 4.86 OM 
SEN2 0.18 2.21 0.03 
DEPRIPAT -0.40 -5.18 0.00 

)PLN" 
1 

0.14 1.85 0.07 F 

I; C -- -, )UARE . 351 

The most influential factor on secondary school sector efficiency is deprivation. This 

mirrors the indications of the model selection process (Table 7.25). Furthermore, the 

population of children in schools was found to have a small, positive contribution to 

efficiency. This can be traced back to the influence of the same variable on academic 

performance (Table 7.17). 

similar background can be found for the number of children in LEA schools. Previous 

results showed that the more children stay in LEA schools the better the academic 

performance: This is reflected in better efficiency. 

In contrast, previous results did not show that higher numbers of children with SEN could 
contribute- even if marginally- to better efficiency. Nonetheless, this is what the results 
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show. SEN researchers undoubtedly espouse the social benefits of inclusion (Chapter 2, 

section 2.3.8). Is it possible that in learning to manage increased numbers of children 

with SEN significant benefits accumulate in the efficiency of producing good academic 

results? 

7.7 Conclusion 

7.7.1 Objective Re-stated 

The basic question of this chapter has been: does SEN incidence and SEN provision 
impact on educational performance within LEAs? If so, in what ways and to what level? 

It is difficult to answer with much conviction the basic, let alone the follow-up question 

without considering first what factors impact on SEN incidence and provision. Thus, the 

starting point is: what affects SEN variance? 

7.7.2 Summary of Results 

What Influences Changes in SEN? 

All in all, it has been possible to explain between a fifth and a third of the total variance 

of SEN variables. Fig 7.5 shows the main interactions of the SEN variables. In this 
diagram, and in Figures 7.6 and 7.7 as well, SEN variables are shown in blue on a yellow 
background. Other variables are represented by black text on a clear background. A line 

between any two variables represents the possible existence of a relationship. The 

direction of the arrow on the line shows the direction of the relationship. For example, the 

arrow between environmental variables and segregation (Fig 7.5) shows that 

environmental variables may affect the variance of segregation. Dashed lines indicate 

weak relationships and if no relationship exists between variables, then there is no line 

linking them. 

Clearly, the environment in which an LEA operates is important in determining the levels 

of SEN. In particular, if the LEA is a city or if it is poor, then the incidence of SEN is 
likely to be high. If besides being a city, the level of deprivation in an LEA is also high, 
then the proportion of permanent exclusions is likely to be high. Additionally, as the level 
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of positive family characteristics increases, exclusions in an LEA will grow. Not only is It 

the case that segregation is lower in the richer LEAs, but is it also the case that 

segregation is lower II in city LEAs. 

Although less influential than the environmental variables, educational variables have 

also been found to impact on SEN. Noticeably, as the proportion of unauthorised absence 

Fig 7.5 Interactions of SAN f ýmables 

Statements of 
SEN 

temen 
(: 

ESEN 
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rises, permanent exclusions grow in parallel. In contrast, permanent exclusions and 

segregation both decrease as academic performance improves. 

Investigations of possible links among the SEN variables themselves, i. e. SEN incidence, 

pen-nanent exclusions, statements issued and segregation, show that if the level of SEN 

incidence rises, then the proportion of permanent exclusions Will grow. 

The exception to all of the above is the proportion of children with statements of SEN. 

There are some indications that it may interact with other factors. However, such 

interactions are either insignificant or insubstantial. Usually they are both insignificant 

and insubstantial: The regression models suggested that the variables in the set do not 

really explain the variance of statements of SEN and the possibility that the number of 

statements issued among LEAs could vary completely randomly cannot be entirely 
discounted. Fig. 7.5 depicts this by showing statements entirely unconnected from the 

other variables. 

Positive Impacts of Fig. 7.6 Positive Impacts of SEN 

SEN Variables 

Unauthorised 
In general, compared to Absence 
SEN variables, at least 

tW]ce the amount of the 

total vanance of 

educational variables has 

been explained by the Segreption Cost per Pupil 

regression models. It has 

been found that the SEN 

vanables do indeed 

impact on some 

educational variables. 

The impacts can be split Incidence of SEN LEA Efficiency 

into positive and negative 

categories. Fig. 7.6 shows the positive impacts. It can be seen that this category was 
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dominated by segregation. High segregation is associated with lower cost and lower rates 

W1 of unauthorised absence. Additionally, it has been found that high levels of SEN 'thin 

an LEA could contribute to improving the level of relative efficiency with which 

academic results are produced per teacher. 

Negative Impacts of SEN Variables 

As would be anticipated, more of the SEN variables are involved in contributing 

negatively to educational variables (Fig. 7.7). Appropriately, the level of incidence of 
SEN is at the center of figure 7.7. It has been found that in LEAs where the level of SEN 

incidence is high, cost per pupil and unauthorised absence are high; classes are small and 

academic performance is poor. High cost per pupil, the results show, is also likely if the 

rate of pen-nanent exclusions is high. From above, segregation is related to low cost. Yet, 

Fig. 7.7 Negative Impacts ofSEN V&iables 

Statements of Permanent -**ý 

............... . ost per Pupil 
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IC 

SEN 

C 

Exclusions 

Unauthorised 

Class Size[ f Incidence of SEN 
Absence 

Academic 

Performance 

LEA Efficiency 

it has also been shown that segregation is related to low efficiency. This contrast suggests 
that any savings in cost per pupil due to segregation are unlikely to be reflected in the 
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level of academic performance per teacher. Instead what is reflected is the characteristic 
inefficiency of LEAs that use segregation freely. 

7.7.3 Discussion of Main Findings 

The Impact of SEN Incidence 

By design, the study of the behavioural performance of children in a special school 
(Chapter 5) did not yield any information about the incidence of SEN itself Such 

information has been generated in Chapter 6 and in this chapter. in the analysis of EBD 

in primary schools in Chapter 6, it was deduced that SEN incidence was more strongly 

associated with the general socio-economic status of the children in a school than the 

general atmosphere within a school. Here LEA variables have been analysed through 

regression and it appears that the most influential factors on the level of incidence of SEN 

in LEAs are, in fact, environmental. It can be argued, thus, that SEN incidence is a socio- 

economic or environmental variable. This reinforces the basic distinction between SEN 

and EBD incidence suggested in Chapter 6 where it was deduced that EBD was mainly a 
factor of the within-school environment and not the general socio-economic environment. 

In identifying SEN incidence as environmental in nature lie the explanations for, firstly, 

why SEN impacts on educational outcomes and, secondly, how it impacts on educational 

outcomes. SEN impacts on educational outcomes because, like other environmental 
factors, neither schools nor LEAs can control the actual incidence of SEN. 

The impact of SEN mimics other environmental factors such as deprivation, family or 

city characteristics of an LEA. In general, these factors constrain good performance. And 

so does SEN incidence: In Southampton primary schools SEN incidence was most 

similar to eligibility for free school meals but quite dissimilar from academic 

performance. In LEAs, when SEN incidence is high then the levels of unauthorised 

absence and cost per pupil are high; classes are generally small and academic 

performance is poor. This can be stated more clearly: the impact of SEN in LEAs is 

likely to be increased truancy, increased cost per pupil as a result of the need for smaller 
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classes and poorer performance in academic tests and exams. Almost certainly, these 

consequences are unintended. 

Conversely, as a result of SEN itself, its observable, or even its perceived consequences, 
SEN also has intended consequences. Specifically, deliberate actions such as exclusion, 

segregation or the issuance of statements may be taken to counteract the uncontrollable 

effects of SEN incidence. What are the impacts of these actions? 

The Impact of Exclusions 

Due largely to central government policy, it is an LEA objective to reduce exclusions 
(DfEE, 1997b; DfEE, 1999a). As can be seen in Fig. 7.7, this is a worthwhile objective. 
Over whole LEAs. all impacts of exclusions appear to be negative. Yet exclusion figures 

are not as low as many LEAs would like. This is because LEAs are not actually in charge 

of exclusions. School head teachers are. Hence, although the overall impact of exclusions 

may be negative, heads may continue to exclude disruptive children because the expected 
local impact on the school is positive. Such a positive impact could be as fundamental as 

reducing the burden of children with SEN: As shown in Figure 7.7 the relationship 
between SEN incidence and exclusions is significant and strong. As such the possibility 

that children are excluded merely because of SEN cannot be discounted entirely; 

protestations otherwise by head teachers notwithstanding (Chapter 4). 

It is more likely, however, that the local impact of exclusions is on resources rather than 
SEN per se. In chapter 6, it was shown that permanent exclusions are associated with 

affluent schools that use lower resources. It was concluded that exclusion was most likely 

an action taken in order to either gain extra resources or reduce the pressure on resources. 
Yet, statistically, the strongest relationship identified from the regression of LEA 

variables was that the number of exclusions increased as the deprivation level of an LEA 
increased. Deprived LEAs are also the areas that use higher resources. This indicates that 

exclusions are more common in deprived LEAs even though such LEAs use more 
resources than affluent LEAs. These two results may cursorily appear contradictory. In 
fact one result represents the local effect; the other represents the overall LEA effect. 
They are antithetic but each is valid in its own right. Depending on whose worldview is 

247 



relevant; each result represents the methodological weakness of the aggregate level of the 

data used to produce the other. The schools result may justify exclusions per school but it 

might not make a lot of difference to an LEA's exclusion policy. The LEA result shows 
the negativity of exclusions but it might not make exclusions any less attractive to 

schools with limited resources. Together the tension between the two results exemplify 

why policies imposed from the top frequently fail. 

The Impact of Segregation 

No LEA will readily admit that it puts children in special schools in order to gain some 

advantages in mainstream schools. However, it is clear that, unlike exclusion, the LEA is 

the principal decision maker in segregation. It is the LEA that pays for places in special 

schools. It is clear also from Fig. 7.6 that an LEA may gain from increased segregation: 

the cost per pupil as well as unauthorised absence in mainstream may drop. But are these 

gains real or illusory? 

First of all, rather than remove children from mainstream schools, in order to discourage 

unauthorised absence, it appears obvious that it would be much more gainful in the long 

run for an LEA to tackle the real causes of truancy rather than segregate children. 
Secondly, as children with SEN are shifted from mainstream to special schools a 

corresponding decrease in cost per pupil should follow. But this is not a real cost saving, 
is it? The LEA still has to pay (more) out to educate the children in special schools. In 

fact, as reported above, LEAs with higher proportions of children with SEN are likely to 

be more efficient than those with lower proportions. Hence, any cost gains are illusory. 

The real impacts of Segregation, therefore, have not been ascertained by this regression 
analysis. These, as outlined in Chapter 2, have already been reported in previous studies. 
They are all negative. They are the violation of human rights, the perpetuation of 
segregation in society at large, reduced social learning for all children and the potential 
lack of economic contribution of segregated children. 
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The Impact of Statements of SEN 

It was suggested in Chapter 6 that the Statement variable was not similar to EBD 

variables because the way statements were issued had nothing to do with significant 
EBD. It has been suggested in section 7.7.2 here that, overall, the way statements were 
issued in LEAs was not related to SEN incidence. Thus the preponderance of the 

evidence is that the way statements are issued is not related to difficulties and statements 
do not impact on educational outcomes in any way. In 1992, the Audit commission 

concluded that the idea that statements protected the provision for a child's needs was a 
fallacy. This study suggests that if by 1998 this was still the idea for issuing statements, 
then it was still fallacious. 

7.7.4 Potential Contribution of LEA Study 

From the preceding discussion, increased efficiency apart, the impact of SEN incidence 

across whole LEAs is generally likely to be negative. LEAs cannot control SEN 
incidence itself as it is prevalently socio-economic in nature. However, LEAs can, 
through segregation, manage the load of SEN incidence in mainstream schools. 

Yet, as discussed in Chapter 2, previous studies have reported the many negative aspects 
of segregation. Principally, these are the violation of human rights particularly of male 
children, children of ethnic minority origins and children of deprived backgrounds 
(Dunn, 1968; Birch et aL,, 1970; Mercer, 1970; Cole and Visser, 1998), the perpetuation 
of segregation in society at large (CSIE, 1989; Shaw 1990), the reduced social learning 
for all children (Hegarty and Pocklington, 1981; Slavin and Madden, 1986; Galloway and 
Goodwin, 1987; Tisdall and Dawson, 1994; Whitaker, 1994; Lipsky and Gartner, 1997; 
Wise and Upton, 1998) and the potential lack of future economic contribution of 
segregated children (Hutton, 1995; Kay, 1996; Plender, 1997). This study potentially 
adds to the strength of these previous studies in support of reduced segregation: The 

regression analysis of LEA variables has demonstrated that there are no real educational 
gains or advantages to LEAs as a result of increased Segregation. Rather than 
segregation, LEA focus should be on improving other ways of managing SEN so as to 
curtail the negative impacts of its incidence. 
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7.7.5 Questions for Future Research 

* In secondary schools, areas where more children are in LEA schools have higher 

truancy. Recalling that in section 7.3.3 it was argued that it was likely that the 

frequency of schools opting out of LEA control would be most substantially related to 

the amount of control the adults in the client population are able to assume, can it 

therefore be assumed that a low level of assertiveness within the client adult 

population contributes to truancy? 

* The incidence of SEN is higher in what may be considered city areas. Yet, the 

evidence suggests that rural areas use special schools more. In outlining the 

background to the SEN environment in Southampton (section 4.1), it was suggested 

that Southampton, a city, was changing its SEN policy so that special schools would 
be used much less than Hampshire, the parent county, which in the absence of 

Portsmouth and Southampton is basically a rural area. As repeatedly suggested above, 

the question for further analysis generated by the LEA regression analysis is this: Are 

such differences not just peculiar to Southampton and Hampshire? Are such 
differences in SEN practice in fact fundamental and distinguishable between any city 

and any rural area? 

e The regression analysis of the exclusion variable suggests that there is a relationship 
between exclusion rates and secondary school academic performance. Exclusion rises 

as performance drops. There is caveat, however. This is generally only true if the 
LEA concerned can be regarded as rich. In Chapter 6, it was concluded that 

pennanent exclusions could be associated with schools in the less deprived areas. 
And so, posed before, the question has to be posed again: is this indicative of 
intolerance in rich areas? 

Secondly, good family characteristics are likely to be widespread in high exclusion 
LEAs. Does this indicate that such families may be too intolerant? Can it be 

suggested, then, that dramatic reductions in exclusion rates can only be achieved in 

areas where less aware, less assertive families are inadvertently cooperative? 
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Appendices 

Appendix 5.1 H Long Regression 

Results 

Table 5.10 H Long Descriptive Statistics 

.M ean SDQ Dev Variable Label 

Points 21.83 7.87 

Average 27.53 4.55 

laddemt 0.45 0.80 Negative Incidents 

Exchaio 0.04 0.30 Fixed Period Exclusi 

Skaring 0.30 0.46 

EvenLIn 0.03 0.14 Event-in 

Dad-Am, V 0.57 0.50 Dad working away 

D,, Lvs 693.93 63.42 

N of Cases = 110 
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Rible 5.11 H Long Nfalrix (? f Correlation Coefficients 

Poum Aterege In4dent I ". v-1jisio Sharing ElArnt-Ill Dad A Da)., 

n, q 'y 
Polill, 1.00 0.29 -0.17 -0.04 -0.10 -0.16 -0.03 0,10 

0.00 0.04 0.35 0.14 0.05 0.37 0.14 

1 0.29 1.00 -0.08 0.04 -0.47 -0.05 0.17 0.56 

0.00 0.21 0.34 0.00 0.31 0.04 0.00 

b. "Idoll -0.17 -0.08 1.00 -0-07 -0.14 -0.10 0.02 0.12 

0.04 0.21 0.23 0.07 0.16 0.41 0.11 

1, v, boio -0.04 O. o4 -0.07 1.00 -0.08 -0.02 0.04 0.15 

0.3-9) 0.34 0.23 0.20 0.40 0.35 0.06 

harmlý -0.10 -0.47 -0.14 -0-08 1.00 -0.12 -0.56 -0-80 

0.14 0.00 0.07 0.20 0.10 0.00 0.00 

I- 1"t-In -0.16 -0.05 -0.10 -0.02 -0.12 1.00 0.16 -0.06 
0.0.5 0.31 0.16 0.40 0.10 0.05 0.27 

-0.03 0.17 0.02 0.04 -0.56 0.16 1.00 0.16 

0.37 0.04 0.41 0.35 0.00 0.05 0.05 

I)qys 0.10 0.56 0.12 0.15 -0.80 -0.06 0.16 1.00 

0.14 0.00 OA 1 0.06 0.00 0.27 0.05 

Variables in the Model 

Dependent Variable: Points 

Variables Entered on Step Number I 

L. Days 

2.. Event--In 

3.. Incident 

4.. Exclusio 

5.. Dad_Away 

6.. Average 

7.. Sharing 
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Table 5.12 H Long Power of Regression Model 

Multiple R 0.71 

R-Square 0.49 

Adjusted R-Square 0.31 

Standard Urror 7.43 

Analy sis of Vari ance 

Degrees 
Sum of Mean 

of 
Squares square 

Freedom 

Regression 7 1110 159 

Residual 102 5635 55 

hible 5.13 H Long Variahles in Final Regression Model 

D (unstandardised Beta T Sig. T 

Coefficient) (Standardised 

Coefficient) 

AveraAe 0.53 0.30 2.75 0.01 

Inti(Jew -1.75 -0.18 -1.88 0.06 

1"x(bislo -1.03 -0.04 -0.43 0.67 

Sbanq -7.00 -0.41 -1.81 0.07 

Evenf-In -10.75 -0.19 -2.03 0.04 

Oat] Away -3.49 -0.22 -1.65 0.10 

Days -0.04 -0.35 -1.71 0.09 

(Gonsfallf) 42.19 2.31 0.02 

Auto-Correlation Tes 

Durbin-WatsonTest = 2.25 
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Appendix 5.2: Further Analysis of 
Vermont with Panel Data 

Objective 

So far the analysis of the performance of children in Vermont has been at an individual 

level. As such, it has been possible to explain the behaviour of a given individual but not 

whether another individual would behave in a similar manner or if, indeed, there is a 

general behavioural pattern that represents most children. It has not been possible to 

predict the behaviour of a randomly chosen child. This is the main limitation of the 

modelling thus far. 

The performance characteristics of any child can be analysed by experimental analysis, 
by randomly assigning children of known characteristics to different levels of the 

independent variables within a controlled environment (e. g. Spector, 1981; Heiman, 

2001). Yet despite this methodological power, experimental analysis has some serious 
drawbacks. Firstly, without the involvement of policy makers, experimental analysis is 

often impracticable. This is because experiments are usually very costly. Experiments are 

also seldom executable because it is difficult to secure the cooperation of participants, as 

the most likely subjects may not want themselves or their children or their school to be 

6experimented on'. Secondly, and by far, the more serious drawback is methodological 
(Hoxby, 2000). It is very unlikely that the assignation of children in Vermont, for 

example, to levels of the independent variables would be purely and successfully random 
in nature: Children may perform better because they are in the experiment; teachers may 

assign children with certain characteristics to certain levels of the independent variables; 

parents may make an extra effort with children when they are in the experiment; etc. 

Clearly, experimental analysis in Vermont was infeasible. The most realistic approach to 

predicting the general performance of children was thus the secondary analysis of the 

empirical Vermont data, which were in fact collected for other purposes. Instead of 

separately looking at the performance of one child over time, the relationships between 

the key variables can be studied using data based on a cross-section of children. 
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Simultaneously, the relationship between performance and other factors over time can be 

studied. This is the Panel Data Analysis formulation (e. g. Markus, 1979; Hsiao, 1986; 

Currie and Thomas, 1995; Finkel, 1995; Krueger, 1999). One clear advantage of the 

panel analysis is that since, on any given day, the performance of all the children can be 

studied simultaneously, it is possible to analyse the effect of factors that are the same for 

all children but change with time, i. e. the environment, without the use of the daily school 

average as was necessary with the individual models. 

Basis of The Vermont Panel Data Model 

In constructing a panel data model for Vermont children, it is assumed that there exists a 

representative child whose performance characteristics are the basis for any child's 

performance. The representative child has a base or default level of performance. Thus, 

performance variance, between children and between time periods, occurs because 

significant factors cause deviation from the base level. There are five types of factors that 

were assumed influential: 

(i) The influence of other children within Vermont; 

Known fixed characteristics of children and of time periods. Represented by 
dummies, these were (1) group characteristics that varied between different 

groups of children but remained constant over time for each group; and (2) 

environmental conditions, which applied only to particular periods of time but 

affected all children equally. 

Unobserved Fixed Effects. There were two types, (1) unobserved personal 
characteristics of children that changed from child to child but were invariable 

over time, and (2) unobserved time characteristics that affected all children in 

school equally but changed each day. 

Ov) Influential independent variables measuring child characteristics 

(v) A random disturbance, which is variable across children and over time. It is 
likelY that on any given day, there is some data about the child and/or about 
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the time that is unknown and is missing. A good example, here, are the 

different types of events in and events out which affect different children at 
different times. Such omitted variables are incorporated into the random 
disturbance term (e. g. Krueger, 1999). 

Variables in the Vermont Panel Model 

The Vermont Panel Data model is summarised below as equation 5.5. However, before 

that summary, it is necessary to explain what the variables in the model are and why they 

were included. 

The dependent variable: Performance Points (Points) 

If the total number of children is represented by N and the total number of days on which 

their performance was observed is represented by T= 155, then, in the Panel Analysis 

formulation, the dependent variable encompasses all the performance points of the cross- 

section of N children over T-1 days, i. e. except for the first day in school for which there 

were no previous performance data. The most obvious advantage of this formulation is 

that because all N(T-1) cases are available, the parameters of the model are estimated 

more efficiently. It is also possible, as is the case here, to estimate a very large number of 

parameters. 

The Performance of Dominant Children or RM3 Leaders 

In any given session, on any given day, the performance of a child may be affected by the 

performance of another child or other children. If the performance of one child, or of a 
group of children, only substantially affects the performance of another child, or a few 

other children, some of the time, then it is likely that, overall, such relationships will be 
insignificant. If, on the other hand, there are some children whose personalities are so 
dominant that their behaviour substantially results in changes in the behaviour of most of 
the other children, most of the time, then significant relationships may exist. This 

suggests the following null hypothesis: Given the influence of other factors, the 

performance of a child is independent of the performance of other children. To test this 
hypothesis, the performance points of children that are such that they are strongly 
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correlated with points in general (Table 5.14) were included as explanatory variables. 
These are represented in equation 5.5 by xi, and in actual analysis by the truncated 

codenames (without a number) of the children involved, viz. Atks, Mark; Tiz, Gross, 

Corn, Wilk and Curr. 

In the preceding discussion, it is assumed that the strong correlation observed between 

the performance of some children and points in general was because each of these 

children causes the behaviour of other children to change. But what if there exists a 

reciprocal causal relationship? What if the strong correlations exist because these 

children are very sensitive and responsive to the behaviour of most of the other children, 

most of the time? This may be the case, for example, if the children are responsive to the 
behaviour of others in order to maintain peer popularity (e. g. Burton and Moss, 2001). 

Clearly, without supporting evidence either way, a strong correlation coefficient is not 

univocal: if it is reasonable to assume that a strong 
correlation coefficient between a child's performance and 
points in general suggests that that child may have a 
dominant personality, it is equally reasonable to assume that 

relationship may, in fact, be because that same child may be 

sensitive to the behaviour of others. As a result, it was 
assumed for the panel analysis that there is reciprocal 
causation between the performance of Alks, Mark, Tiz, 
Gross, Corn, Wilk and Curr and that of most of the other 

Table 5.14. Potentially Dominant 
Children 

Child's Correlation with 
Name Points 

CURR 0.333 

WLK 0.319 

CORIV 0.317 

GROSS 0.276 

77Z 0.267 

MW 0.242 

A77C5 
- 

0.227 
L- I 

children. The effects were not assumed to be cross-lagged: It is unlikely that one child's 

performance on one day is affected by another child's performance from the previous 
day. Instead, the effects were assumed to be synchronous: one child's performance today 

affects that of another, and vice versa (e. g. Dwyer, 1983). 

Once synchronous affects are specified, then, if solved by the Ordinary Least Squares 
(OLS) procedure, the model would result in biased estimates of the effect of such 
children on points (Berry, 1984). This is because the random disturbance term that affects 
points would also affect the performance of Wilk, for example, because points affect 
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Wilk's performance. The random disturbance term would be indirectly related to Wilk. 

This would violate the OLS assumption that the random disturbance term is not related to 

the independent variables. This is an endogeneity problem. 

To tackle this endogeneity, instrumental variables that do not directly influence points 

and are not related to the disturbance term for points but directly influence the 

performance of each child had to be found. Given that there are no cross-lagged effects in 

this model and the disturbance terms between consecutive time periods are assumed to be 

independent, the lagged endogenous variables for the performance points of each of the 

children involved have the required properties for instrumental variables. Clearly, this is 

an advantage inherent in the use of panel data: It would be much more difficult to find 
instrumental variables if cross-sectional data were used. Thus, the variables AlksZ 
Mark2, Tiz2, Gross2, Corn2, WA2 and Curr2; which are the lagged endogenous 

variables of Alks, Mark, Tiz, Gross, Corn, Wilk and Curr, respectively; were included as 
instrumental variables. Lagged endogenous variables of other children's performance 
points, which are not actually part of the model as explanatory variables, were also 
included as instrumental variables in order to improve the estimates of the endogenous 
variables of interest (e. g. Berry, 1984). The model was then solved using Two Stage 
Least Squares (2SLS e. g. Krueger, 1999)). In the first stage, estimates of the endogenous 
variables were obtained using the instrumental variables. In the second stage, the 

endogenous variables were replaced by their corresponding estimates or proxies, which 
are not related to the disturbance term, before regressing the dependent variable. 

Observed Characteristics of Groups of children and of Time Periods 

The only observed group characteristic was the children's tendency to be involved in 

negative incidents. This was derived from data of the average number of negative 
incidents each child was involved that were available. The 32 children were separated 
into three groups: Low if the average incident frequency was within the lower quartile, 
Mid if the frequency was within the inter-quartile range and High for the upper quartile. 
This resulted in three categorical variables represented by dummies, which take the value 
one if a child belongs to the group, or zero otherwise. But, as explained below, only the 
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variables low and high were included in the model in order to analyse the effect of each 

child's incident frequency. Thus, effectively, the comparison being made was whether a 

child in the category of low or high incident frequency category performed significantly 

different from a child in the mid category of frequency of incidents. 

Similarly, in order to capture the disruption that a break such as a weekend, school term- 

end or other holiday causes in the performance of a child, a dummy, Monday, was used. 

The value of Monday is one if the day being analysed is a Monday (following a normal 

weekend break) or any other day following a break (e. g. Tuesdays following term breaks 

and in-service training Mondays). Monday has a zero value for all other days. 

Unobserved Differences 

Why Choose a Fixed Effects Model 

As mentioned above, the model constructed here included unobserved fixed effects. The 

reason for this is so as to avoid biases in the relationship between points and the 

explanatory variables as a result of the omission of factors that are fixed but unknown 

about individual children, and/or about individual days in school. There are various 

examples of the use of fixed effects as controls in statistical models in the recent 

education literature. For example, Currie and Thomas's (1995) demonstrate the type of 

biases that may be introduced as a result of omitting unobserved differences between 

families on the effect of Head Start programs in the US on educational outcomes. Rouse 

(1998) uses fixed individual effects to control for the effect on achievement of time- 

invariant differences between pupils in private and public schools. On another level, 

Krueger (1999) includes unobserved differences between schools in analysing the effect 

of small classes on performance in the US. On the same subject, and in the same country, 
Hoxby's natural experiment (Hoxby, 2000) incorporates both district and cohort level 

fixed effects as controls in the model to explain the effect of class size on achievement. 

in their use of time (year) fixed effects controls to explain improvements in the education 

of black people in the US, Donohue et al (2002) serve as a different sort of exemplar. In 

the sense that it is an example of the wide variety of areas in which panel data analysis is 
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now applied, the analysis by Hanushek et al (2002) is similar to Donohue et al: Hanushek 

et al (2002) have used student and grade-by-year fixed effects as controls in a panel 

model analysing the effectiveness of special education programs in the US. 

Person Dummies 

From the analysis of individual children, it is clear that the relationship between the 

independent variables and the points may be affected by the characteristics of each 

individual child. Most of these characteristics are unknown and unmeasured. For 

example, a child's level of EBD is likely to affect his performance detrimentally. There is 

no data as to the level of EBD. Each child's EBD level may have been different. Thus, if 

the child-specific unobserved fixed effects are left out, the panel model may overestimate 

the effect of the other factors. 

On the other hand, children at Vermont have different levels of ability. These levels are 

unknown. If it is generally the case that ability enhances performance, then the omission 

of the unobserved fixed effects may result in the underestimation of the effect of the other 

variables (e. g. Hanushek et aL, 2002). 

Consequently, to take into account the effect on performance of the unobserved 
differences between children, person dummies were included in the model. Represented 

as DI in 5.5, in the actual analysis- e. g. in the comparison Table 5.14, below- more 

meaningful names were used for the dummies. They were the truncated codenames of the 

children indexed I through 32, e. g. Coxdl, Coxpl, Field], Curr], etc.. 

ime ects 

The other unobserved differences that could cause biases were differences that affected 

all children equally but changed over time. Such unobserved differences across time 

could be as a result of temporary arrangements such as those necessitated by absentee 
staff, for example. In equation 5.5, time dummies were represented by dci5ý. As with the 
individual characteristics,, in actual analysis, the dummy variables were replaced with 
more meaningful variable names. For instance T5, WIO and M32 represent Tuesday in 

week 5, Wednesday in week 10 and Monday in week 32, respectively. 
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Pre-determined Variables 

The third sort of explanatory variables included in the model were pre-determined 

variables. There were three vanables of this type. 

(1). Past Performance (Pointsi, j) 

In order to control for the initial performance level of a child, the performance of a child 

in the previous time period, i. e. the previous day, was included. The main reason for this 

choice is that it specifies that the general behaviour of the children is stable. Thus 

performance today is significantly related to what it was yesterday. If this were not the 

case, then perforrnance on any day is independent of the previous day, which suggests 

instability as on each day a child's performance would be starting anew (e. g. Markus, 

1979; Dwyer, 1983). 

(ii). Age,, 

As shown in chapter 6, the age of a child affects his behavioural performance. The age of 

a child (in days) was therefore the second predetermined factor included, 

(Ili) Duration,, 

Similarly, the duration (also in days) that a child has been at Vermont was included in 
order to analyse whether performance changes due to length of stay at Vermont 

Summary of the Vermont Panel Model 

The panel model can be summarised as follows 
Let each child be represented by i, i=1,2, ..., N; N= 32 
Let each day for which Vermont data were collected be represented by t; t=1,2,3, T; 
T= 154 

Then [5.5] Points, + Yfl, D, +, 6,,, Iow +, 8,,, high +, 6,, Atkspret 

+, 8,, Ttzpre, +, 8,, Markpre, +, 8,. Grosspre, + P,, Cornpre, +, 8, Wilkpret + 6,, Currpret 
t-- T 

+ fi,, duration,, + 6,, age, + 8,, Po int s,, + fl., Mmday +y P., Day 
t+u,; t=2,..., T 

Table 5.1 shows the expansion of the fixed effect dummy variables. 
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Table 5.15 Expansion of Fixed Effects Dummy Variables 

i, tor child currenth of interest 
D, 0, for all other chi ldren, One dunimv variable for each child 

21 Nir one lielicc II /),. N 

- 1, for day of curreitit interest 
Day, 

. 0. for all other days-, One variable for each day, bar one, hence 
152 Days 

MonddN -Iýif da Nisa Monday, on any day fol lowing break 

= 0, for other davs of the week 

I, o%% = 1, if average incident frequency is within lower quartile 

= 0, othenvise 

1, if average incident fi-equency is within upper quartile 
High 

I 

= 0, othem ise 

To make equation 5.5 more 

meaningful the first index of each 

,6 was chosen to correspond to a 

specific type of explanatory 

variable: As for the individual 

characteristics of children, 82 s for 

the effect of the performance of 

other children, . 
83 Sfor independent 

variables and 8, s for fixed 

environmental effects. 

27 To avoid computational problems as a result of linear dependence, for each c classes of children or days, 

only c-I fixed effects dummy variables were created (e. g. Neter et al., 1990). The choice of the class not to 
be represented by a dummy variable was arbitrary. 
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The Four Models Constructed 

In order to assess what effect the omission of person dummies or time dummies, or both, 

have on the relationship between points and the explanation variables, four different 

models were constructed. They were: 

a. A model without any unobserved fixed effects controls (Uncontrolled) 

b. A model with *person dummies onlY (Child Controlled) 

c. A model with time dummies only (Time Controlled) 

d. The final model with both person and time dummies (Final) 

The Results 

The results are shown in table 5.16. The full final model results are also shown below in 

table 5.17 

The first point, the main point, apparent from table 5.16 is that the results are affected by 

the inclusion or omission of both person and time dummies. What, then, are the biases 
introduced into the analysis? 

If either the differences between children and/or between time periods are not accounted 
for, then the analysis would suggest that there is a statistically significant common 
intercept of between 13 and 18 points. This is the number of points any child would be 

expected to score, barring the influence of other factors. This is a substantial number of 
points that Vermont school and parents would at least expect to build on right from the 
initial admission of a child. Unfortunately and most significantly, when both unobserved 
person and time differences are accounted for, it is clear that there is no common 
intercept. Each child sets his own level of default or expected level of behaviour. Clearly, 
the individuality of the children remains key. 
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Table 5.16 Effect on Results of Omitting or Including Person and/or Time Dummies 

Variable 1. Uncontrolled 2. Child Controlled 3. Time Controlled 4. Final 
Name No Unobserved Person Dummies Only Time Dummies Only Both Person and 

Fixed Effects Time Dummies 

(Constant) 15.5* 13.71* 18-08* -3.92 
MONDAY -1.84* -1.65* -1.34* -1.44* 
PAST 0.38* 0.28* 0.36* 0.27* 

DURATION 0 0.01* 0 0.04 

AGE 0 0 

LOW -0.07 -0.61* 
HIGH -3.2* -3.81* 
Atkspre 0 -0.03 0 0.06 

Tizpre 0.02 0.03 -0-05 0.01 

Markpre 0 -0.02 0.18* 0.02 

Grosspre 0.04* 0.02 0.04 0.07 

Compre 0.02 0.05* 0.01 0.12 

Wilkpre 0.02 0.02 -0.02 -0.1* 
Currpre 0.04* 0.05* -0.06 -0.16* 
Adjusted R I 

Square 0.34 0.39 0.38 0.42 

* Significant at the 5% level 

Looking across the columns of table 5,16, whether the effect of unobserved fixed factors 

is accounted for or not, performance is significantly related to past performance as 
determined on the previous day. Among the explanatory variables, past performance has 

the largest influence on current performance. Evidently, not controlling for unobserved 
fixed effects results in overestimating the influence of past performance. The biggest 

change in the level of the influence of past performance occurs when person dummies are 

introduced into the model. This suggests that a substantial proportion of what may be 

interpreted as the effect of past performance is, in fact, due to the personal characteristics 

of children. 
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Since previous performance points are never negative, the positive relationship between 

past performance and current performance raises a child's actual performance above his 

default level. Indeed, the combined contribution of negative factors is unlikely to exceed 
the expected contribution of past performance of about 8 points. This suggests that past 
behaviour has a substantial stabilizing effect on current behaviour: On any given day the 

sudden decline or improvement in behaviour that may be indicated by other factors is 
dampened or controlled by a component of performance that carries over from the past. 

The time or duration spent at Vermont has no significant effect on performance. It may 

appear to have an effect, if the unobserved differences between children are not 

accounted for. But even this would be very insubstantial. In the analysis of the 

performance of individual children, it was found that the performance of half of the 

children changed with time at Vermont. There was no significant change for the other 
half Evidently, when the children are put together, the passage of time at Vermont is 

insignificant. As suggested before this may be because in order for a significant influence 

to be detected the duration elapsed may need to be longer than it is in these data. 

Similarly, the age (in days) has no significant influence on performance. This is in 

disparity with the result of graphical analysis in Chapter 6 where it is shown that age, 
when the differences are sufficiently long as to be measured in years, affects initial EBD 

levels. Thus, it may be that changes in age must be longer than days in order to achieve 

significant change in performance. 

It is hypothesized in this panel data model that apart from past performance, age and 
duration at Vermont, the other factors that would consistently cause change in the 

performance of most children would be the effect the performance of other dominant 

children. As with other explanatory variables, looking across the columns of the results 
table shows that the inclusion or omission of the unobserved fixed effects in the model 
causes substantial changes in the relationships between points, in general, and the 
performance of potentially dominant children. If unobserved differences are not included 
in the model, then it appears that the seven potentially dominant children all affect 
performance positively, even if not all of these effects are statistically significant. This is 
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not so when either unobserved person or time effects or both are included in the model. 
The final model results are that only the performances of Curr and Wilk, the two boys 

with the strongest correlation coefficients with points, are significantly related with 

points. The relationships are negative. This seems counterintuitive as it suggests as the 

performance of these two boys goes up, it results in drops in the performance of others 
(c. f. the relationship between Hugh's points and the school average, described in section 
5.3.2. ). What, then, does it mean? 

Recalling that the variables Currpre and Wilkpre are estimates of the component of the 

performance of Curr and Wilk that is not caused by the performance of other children, 

one possible explanation is that once the component of these two children's performance 
that relies on the performance of other children is removed- and unobserved person and 
time effects are accounted for- the resultant effect of Wilk's and Curr's perfonnance on 

the performance of other children is negative. Thus, while both Wilk and Curr may 

actually benefit from the improved performance of other children, the effect of their own 

performance on other children is negative. As interpreted with Hugh's individual model 

previously, this seemingly maverick behaviour will not have been observed in practice as 
the correlation coefficients between points and the two children's points are positive. 

Beyond the variables discussed so far, the rest of the variables in the model are 
categorical. Firstly, it can be seen that given the influence of the unobserved personal and 
time differences, unlike the results from individual analysis, the level at which children 
are involved in incidents does not significantly affect performance. . 

Secondly, from table 5.16, on Monday, or any other day following a break, the 

performance of children is generally lower by about two points. Hence the discontinuity 

as a result of the weekend, school holiday, in-service training day, etc. has significantly 
harmful impact on performance. 

Concluding Remarks 

The question that prompted panel data analysis is this: Does a general pattern that 
reasonably describes the performance of children in Vermont exist? If it does, how is it? 
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The analysis here suggests that, yes; a general pattern of behaviour of Vermont children 
does exist. It has three main components: (1) A substantial, stabilizing and positive 
influence of past behaviour as determined in preceding periods; (2) A significant change 
in performance as a result of changes in the performance of the children Wilk and Curr; 

and (3) Every Monday or every day following a break such as the holidays, a small drop 

in performance likely caused by the discontinuity. 

Secondly, it is clear from this panel data analysis that despite this identifiable general 

pattern of performance among the children, the performance of the children is in no way 

uniform. There are significant differences in the performance of the children caused by 

differences in individual characteristics of children and differences in the characteristics 

of the school environment as time passes. Specifically, there is no default level of 

performance that generally applies to the children. Rather, each child has his- own default 

level of performance dependent on his distinctiveness. Equally important, individual 

distinctiveness also affects the nature of the relationships between performance and other 
key factors. Hence, as before, accounting for the individuality of the children is a central 
issue. 

Like the unobserved individual differences, unobserved differences in the envirom-nent 
across time periods cause significant changes in the nature of the relationships between 

performance and other factors. 

It is clear ftom the results that both unobserved individual and time differences must be 
included in order for the panel model to yield reliable estimates 

Overall, it can be argued that the objective has been fulfilled through this analysis in that 
there is now a definitive description of the general performance of children. The panel 
model explains 42% of the variance of performance points. This is reasonably powerful 
and is of similar power to most of the individual models of the children. 
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Table 5.17 Results of Final Panel Model with both Person and Time Dummies 
Model Summary 

R. R Square Adjusted R Square Std. Error of the 
Estimate 

0.6677 0.4458 0.4172 6.0840 

Coefficients Std. Error Beta t Sig. 
(Constant) -3.9194 17.8268 -0.2199 0.8260 
MONDAY -1.4399 0.6948 -0.0754 -2.0723 0.0383 

PAST 0.2672 0.0159 0.2673 16.837S 0.0000 
DURATION 0.0360 0,0289 1.0850 1.2435 0.2138 

Atkspre 0.0639 0.0610 0.0911 1.0478 0.2948 
Tlzpre O. DD62 0.0652 0.0110 0.0957 0.9238 

Markpre 0.0215 0.0660 0.0300 0.3259 0.7445 
Grosspre 0.0747 0.0650 0.1398 1.1494 0.2504 
Compre 0.1181 0.0749 0.1940 1.5776 0.1147 

___Wilkpre -0.1041 0.0485 -0.2187 -2.1467 0.0319 
Currpre -0.1566 0.0722__ -0.2871 -2.1703 0.0300 
MADS1 20.0009 _ 13.4108 0.4626 1.4914 0.1359 
CORN1 2S. 8684 19.9501 __. 0.4836 1.2967 0.1948 
FIELDI 7.2470 3.0435 0.1745 2.3811 0.0173 
COXD1 26.0337 17.4046 0.6287 1.4958 0.1348 
BRUCEI 7.4129 3.9192 0.1647 1.8914 0.0586 
WILKI 25.9445 19.6678 0.4796 1.3191 0.1872 
BOWS1 10.4678 8.0857 0.2387 1,2946 0,1955 
KRAM1 26.8178 18.3705 0.6004 1.4598 0.1444 
FOX1 9.9229 7.4280 0.2205 1.3359 0.1817 

LONG1 12.7597 7.0619 0.2920 1.8068 0.0709 
COM 20.0308 17.4405 0.4188 1.1485 0.2508 
GROSS1 30.1433 19.7073 0.5316 1.5296 0.1262 
BURK1 13.1624 10.7604 0.2958 1.2232 0.2213 
BARD1 19.9806 15.7700 0.4319 1.2670 0.2052 
LAMB1 -3.3377 0.7479 -0.0767 -4.4627 0.0000 
KEEB1 5.5420 9.4370 

- 
0.1154 0.5873 0.5571 

SNEL1 6.5143 6.98ý 6 -0.1453 0.9320 0.3514 
FREW 22.0891 15.6287 0.5109 1.4134 0.1576 
TAYL1 8.9652 7.1196 0.1938 1.2592 0.2080 
JOHNI 13.3918 10.7856 0.2987 1.2416 0.2144 
DYER1 1.5059 0.8137 0.0323 1.8506 0.0643 

- 
CURRI 24.4744 19.5107 0.4747 1.2544 0.2098 

- 
FREE1 -2.5991 0.7984 -0.0536 -3.2555 0.0011 
MARK1 22.9935 18.5335 0.4637 1.2406 0.2148 

- 
HUNT1 3.2484 0.7488 0.0751 4.3380 0.0000 

- 
Tizi 27.5658 18.3922 0.5738 1.4988 0.1340 

- 
LYON1 19.3715 13.8934 0.4137 1.3943 0.1633 
OAK1 7.4987 4.2655 0.1728 1.7580 0.0788 

- 
ATKSI 24.3755 19.3230 0.4799 1.2615 0.2072 

- 
STEVE1 

- 
SPENC1 

TH1 

- 
F1 

- 
M. 2 

- 
T2 

- 
W2 
TH2 
F2 

9.7007 
2.8011 
-0.0229 
0.1584 
0.2238 
-1.8133 
-2.03i-6 
-1.6975 
-0.6187 

7.0281 
5.1244 
1.8087 
1.7855 
1.9632 
1.8595 
1-9011 
1.8390 
1.7544 

0.2290-- 
0.0625 
-0.0002 
0.0015 
0.0020 
-0.0166 

---0.0186ý- 

-0.0163 
-0.0061 

1.3803 
0.5466 
-0.0127 
0.0887 
0,1140 
-0.9751 
-1.0707 
-0.9231 
-0.3526 

0.1676 
0.5847 
0.9899 
0.9293- 
(L9092 
0,3296 
0.2844 
0.3560 
0.7244 
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M3 -0.7985 1.9619 -0.0071 -0.4070 0.6840 
T3 -1.1594 1.8523 -0.0106 -0.6259 0.5314 
W3 0.7155 1.8211 0.0066 0.3929 0.6944 
TH3 -1.9887 1.7805 -0.0186 -1.1169 0.2641 
F3 13941 1.8055 0.0131 0.7721 0.4401 
M4 -1.0637 1.9731 -0.0100 -0.5391 0.5898 
T4 -1.0366 1.8210 -0.0095 -0.5693 0.5692 
W4 -0.8388 1.9065 -0.0077 -0.4399 0.6600 
TH4 0.2664 2.0764 0.0021 0.1283 0.8979 
F4 -0.4859 1.9963 -0.0041 -0.2434 0.8077 
m5 -0.5262 2.0254 -0. OD47 -0.2598 0.7951 
T5 -3.2137 1.8833 -0.0287 -1.7064 0.0880 
ws -1.7495 1.9303 -0.0152 -0.9063 0.3648 
TH5 -1.6125 1.8309 -0.0148 -0.8807 0.3785 
F5 0.3900 1.8142 0.0036 0.2150 0.8298 
M6 -3.2586 1.9420 -0.0305 -1.6779 0.0934 
T6 -5.0323 1.8638 -0.0482 -2.7000 0.0070 
W6 -3.2923 1.8365 -0.0322 -1.7927 0.0731 
1116 -1.9057 1.8714 -0.0179 -1.0183 0.3086 
F6 -1.1537 1.8307 -0.0103 -0.6302 0.5286 
M7 -2.5139 1.9537 -0.0246 -1.2868 0.1983 
T7 -3.0215 1.9479 -0.0270 -1.5512 0.1209 
W7 -2.5649 2.0049 -0.0229 -1.2793 0.2009 
TH7 -0.8863 2.0263 -0.0079 -0.4374 0.6618 
F7 0.6063 1.9889 0.0056 0.3048 0.7605 
MS -1.5401 2.1025 -0.0138 -0.7325 0.4639 
TS -3.6107 1.9925 -0.0346 -1.8121 0.0700 
w8 -1.6034 2.1625 -0.0143 -0.7415 0.4585 
TH8 -1.9860 2.0371 -0.0178 -0.9749 0.3297 
F8 -1.4285 2.1474 -0.0134 -0.6652 0.5060 
m9 -3.0406 2.3510 -0.0243 -1.2933 0.1960 
T9 -0.6977 ____ 2.1101 -0.0067 -0.3306 0.7409 
w9 -1.8171 2.0872 -0.0178 -0.8706 0.3840 
TH9 -5.7205 2.1003 -0.0583 -2.7237 0.0065 
F9 -0.6391 2.0285 -0.0065 -0.3151 0.7527 

Mio -6.3000 2.1241 -0.0654 -2.9660 0.0030 
T10 -5.4315 2.0618 -0.0532 -2.6343 0.0085 
wlo -4.9187 1.9559 -0.0520 -2.5149 0.0119 
TH10 -6.6744 2.0470 -0.0667 -3.2606 0.0011 
F10 -2.0191 2.2428 -0.0194 -0.9003 0.3680 
Mil -6.8998 2.1978 -0.0689 -3.1394 0.0017 
Tll -6.5201 2.1831 -0.0638 -2.9866 0.0028 
Wil -4.8623 2.1414 -0.0476 -2.2706 0.0232 
TH11 -4.7876 2.1426 -0.0488 -2.2345 0.0255 
Fll -1.6120 2.1376 -0.0167 -0.7541 0.4508 
M12 1.8334 2.1495 0.0190 0.8529 0.3937 
T12 -0.7609 2.4864 -0.0078 -0.3060 0.7596 
W12 2.1277 2.0-473 0.0225 1.0393 0.2987 
TH12 -1.2493 2.0726 -0.0130 -0.6028 0.5467 
F12 5.2613 2.18C9 0.0546 2.4131 0.0159 
M13 -1.0528 lAffl -0.0109 -0.5300 0.5961 
T13 0.3235 2.3513 0.0034 0.1376 0.8906 
W13 -1.2173 2.0540 -0.0129 -0.5927 0.5535 
TH13 -1.1635 2.2303 -0.0123 -0.5217 0.6019 
F13 3.1689 2.3922 0.0323 1.3246 0.1854 
M14 1.3511 2.3392 0.0140 0.5776 0.5636 
T14 2.4611 1.9279 0.025S 1.2766 0.2018 
W14 4.2382 0.0456 2.2382 0.0253 
TH14 -0.4743 1.8957: 

4 1 

-0.0052 -0.2502 0.8024 
F14 2.1 3 0.0441 1.9779 0.0480 

A269 



M15 1.4787 2.0189 0.0159 0.7324 0.4639 
T15 0.6196 2.0937 0.0067 0.2959 0.7673 
W15 0.9248 1.8165 0.0096 0.5091 0.6107 
TH15 0.9751 1.9321 0.0108 0.5047 0.6138 
M16 2.3993 1.7912 0.0235 1.3395 0.1805 
T16 5.7651 1.8270 0.0587 3.1554 0.0016 
W16 2.1684 2.2291 0.0225 0.9728 0.3307 
TH16 1.1866 2.3502 0.0121 0.5049 0.6137 
F16 6.6761 2.1552 0.0693 3.0976 0.0020 
T17 2.2965 2.0386 0.0243 1.1265 0.2600 
W17 1.5030 2.0811 0.0156 0.7222 0.4702 
TH17 -3.5231 2.0450 -0.0379 -1.7228 0.0850 
F17 0.4587 1.8356 0.0048 0.2499 0.8027 
MIS 0.1343 2.1786 0.0013 0.0616 0.9509 
T18 -0.2516 2.0012 -0.0026 -0.1257 0.9000 
W18 -2.5296 1.9924 -0.0272 -1.2696 0.2043 
TH18 -3.9483 1.9315 -0.0402 -2.0442 0.0410 
F18 1.9271 2.2065 0.0193 0.8734 0.3825 
T19 -2.7772 1.7222 -0.0314 -1.6126 0.1069 
W19 -2.2941 1.8983 -0.0255 -1.2085 0.2269 
TH19 -3.4788 2.0443 -0.0380 -1.7018 0.0889 
F19 1.4396 1.9682 0.0163 0.7315 0.4645 
M20 -0.8756 1.7752 -0-0097 -0.4932 0.6219 
T20 -0.3929 2.0872 -0.0043 -0.1882 0.8507 
W20 -2.0041 2.3181 -0.0223 -0.8646 0.3873 
TH20 0.1049 2.14SO 0.0011 0.0489 0.9610 
F20 3.6523 2.0359 0.0412 1.7940 0.0729 
M21 -1.7099 2.2850 -0.0184 -0.7483 0.4543 
T21 -1.3356 2.3038 -0.0144 -0.5797 0.5621 
W21 -3.0779 2.3972 -0.0342 -1.2840 0.1992 
TH21 -1.0222 2.3980 -0.0110 -0.4263 0.6699 
F21 -0.6955 2.2092 -0.0076 -0.3148 0.7529 
M22 -0.3845 2.2047 -0.0039 -0.1744 0.8616 
T22 -2.6859 2.4365 -0.0268 -1.1023 0.2704 
W22 -3.6975 2.4869 -0.0377 -1.4868 0.1372 
TH22 -4.5941 2.3658 -0.0477 -1.9419 0.0522 
F22 1.6982 2.5183 0.0173 0.6744 0.5001 
M23 -3.0483 2.5715 -0.0328 -1.1855 0.2359 
T23 -2.6168 2.8565 -0.0281 -0.9161 0.3597 
W23 -3.4864 3.0884 -0.0362 -1.1289 0.2590 
TH23 -2.3611 2.9451 -0.0254 -0.8017 OA228 
F23 -0.4915 2.6614 -0.0050 -0.1847 0.8535 
M24 -2.3831 2.3910 -0.0238 -0.9967 0.3190 
T24 -0.3006 2.6101 -0.0028 -0.1152 0.9083 
W24 -1.7725 2.6915 -0.0166 -0.6585 0.5102 
TH24 1 -4.4713 2.7692 -0.0481 -1.6147 0.1065 
F24 0.1428 2.6149 0.0014 0.0546 0.9565 
M25 0.6713 2.6529 0.0061 0.2530 0.8003 
T25 -1.1790 2.7390 -0.0108 -0.4304 0.6669 
W25 -2.5506 2.8450 -0.0260 -0.8965 0.3700 
TH25 -3.7025 3.0488 -0.0384 -1.2144 0.2247 
F25 1.4260 2.9993 0.0151 0.4754 0.6345 
M26 -6.1446 2.8431 -0.0661 -2.1612 0.0307 
T26 -6.8272 3.3978 -0.0709 -2.0093 0.0446 
W26 -8.1886 3.3534 -0.0881 -2.4419 0.0147 
M27 -8.3720 3.5157 -0.0853 -2.3813 0.0173 
T27 -6.8203 3.9744 -0.0681 -1.7161 0.0862 
W27 -1.7168 4.1072 -0.0161 -0.4180 0.6760 
TH27 -3.0891 3.7516 -0.0296 -0.8234 0.4103 

1 

F27 1 0.3086 3.7085 1 0.0029 - 1 0.0832 0.9337 
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M28 -2.2048 3.6018 -0.0225 -0.6121 0.5405 
T28 -1.2507 3.9459 -0.0130 -0.3170 0.7513 
W28 -6.3100 3.6648 -0.0690 -1.7218 0.0852 
TH28 -4.4926 4.1344 -0.0466 -1.0866 0.2773 
F28 -2.6095 4.2298 -0.0250 -0.6169 0.5373 
M29 0.0311 3.7709 0.0003 0.0083 0.9934 
T29 -0.4950 4.0796 -0.0054 -0.1213 0.903 
W29 -1.7288 3.9793 -0.0189 -0.4344 0 

] 

0.6640 
THIO 27 -5.2996 4.0515 -0.0560 -1.3081 9 2. m 0.1909 
F29 -2.9324 4.3152 -0.0321 -0.6795 0.4968 
T30 -2.1680 3.9981 -0.0229 -0.5423 0.5877 
W30 -4.2069 3.9811 -0.0412 -1.0567 0.2907 
TH30 -2.1754 4.4983 -0.0238 -0.4836 0.6287 
F30 -2.6557 4.16612 -0.0290 -0.5698 0.5689 
M31 -2.8115 4.0379 -0.0297 -0.6963 0.4863 
T31 -2.9108 4.2967 -0.0308 . -0.6774 0.4982 
W31 -3.8671 4.2078 -0.0416 -0.9190 0.3581 
TH31 -3. OOS4 4.1481 -0.0294 -0.7245 0.4698 
F31 -6.3608 4.2515 -0.0672 -1.4961 0.1347 
M32 -1.3918 4.0813 -0.0147 -0.3410 0.7331 
T32 -4.9722 4.3425 -0.0525 -1.1450 0.2523 
W32 -3.5008 4.5462 -0.0376 -0.7700 0.4413 
TH32 -2.9338 4.7283 -0.0321 -0.6205 0.5350 
F32 -2.9740 4.5011 -0.0325 -0.6607 0.5088 
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Appendix 6.1 The Strength 

Difficulties Questionnaire 

Fig. 6.18 Scan of a Completed SDQ 

and 

Strengths and Difficulties Questionnaire 
Fm each item, please mark the box for Noit True, Somewhat True or CerudWy True, 
It would help us if YOU answered all isems as best you can even if you we not sbsdute4 oertam, 

h d ft! Pl h b i f or t e item seems a ease give your answers an t e as so th e chiWs beha viour over the last 
six months or this school yew. 

(piesse circle) 

Date of Birth ..... 
41-1-0111 

. ................ NotTrue, Somewhat Certai* 
True True True 

Considerale of other peopWs feelings U 
Restless, overactive, cannot stay still fbr long 

Often complains of headaches, stoinach-aches or sickness 
Sham readily with other children (treats, ", pencils etc. ) 

Often has temper tanumns or hot tempers 
Radar solitary, bends to play aim 

Generally obedieK usually does what adults request 
Many worries, often mans worried U G)- 0 

Helpful if someone a hurt, upset or feeling ill Er- C3 0 
Constantly fidgeting or , Ing U Q a- 

Has at least one good fticnd U 0 
Often fighs with other chikkw or bullies them U 

Often unhappy, down-bearted or tearful 
Generally liked by other children 

Eas4 distracted, concenhatim waWlers 
Nervous or clingy in new smunons, easily loses confidence 

Kind to younger chikhm 
Ohm lies or cheats 

Picked on or buUW by other cbildren LI 
Often volunwers to help others (parents, teachers, War children) U 

Thinks things out befbre acting LI 
Steals ftm home, school or elsewhere LI U a-- 

Gets on better with adults tim with other childma U a- 0 
Many fews, easily scared U- U U 

Sees taks through to the end. good suention span 

Do you have my War comments or coscerns? 
to-'r Vt UýA\ r", skk, ý) k-A, J, ý-I 

Wetl-ks- 
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Scoring the Informant-Rated Strengths and Difficulties Questionnaire 

The 25 items in the SDQ compnse 5 scales of 5 items each. The first stage of scoring the 

questionnaire is generally to score each of the 5 scales. Somewhat True is always scored 

as 1, but the scoring of Not True and Certainly True varies with the item. The score for 

each response category is below given scale by scale 
Table 6.12 Scoring Categorin of the SDQ 

Somewhat Certainly 
Prosocial Scale Not true 

True True 

Considerate of others 0 1 2 

Shares readily 0 2 

Helpful if someone is hurt 0 2 

Kind to younger children 0 2 

Often Volunteers 0 2 

Somewhat Certainly 
Hyperactivity Scale Not true 

True True 

Restless, overactive 0 1 2 

Constantly fidgeting 0 1 2 

Easily distracted 0 1 2 

Thinks things out 2 1 0 

Sees tasks through 2 1 0 

Emotional Symptoms Scale Not true 
Somewhat Certainly 

True True 

Often complains of headache 012 

Many worries 012 

Often unhappy 012 

A273 



Somewhat Certainly 
Emotional Symptoms Scale Contd Not true 

True True 

Manv fears 012 

Somewhat Certainly 
Conduct Problems Scale Not true 

True True 

Often has temper tantrums 0 1 2 

Generally Obedient 2 1 0 

Often fights 0 1 2 

Often lies or cheats 0 1 2 

Steals from home 0 1 2 

Somewhat Certainly 
Peer Problems Scale Not true 

True True 

Rather solitary 0 1 2 

Has at least one good friend 2 1 0 

Generally liked 2 1 0 

Picked on or bullied 0 2 

Gets on better with adults 0 2 

For each of the 5 scales, the score can range from 0 to 10 provided all 5 items have been 

completed. You can prorate the scores if there are only one or two missing items. 

To generate a total deviance score, sum the four scales dealing with problems but do not 

include the prosocial scale. The resultant score can range from 0 to 40. (Provided at least 

12 of the 20 items are completed, you can prorate the total if necessary). 
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Interpreting Scores and Defining 'caseness' 

The provisional bandings shown below have been chosen so that roughly 80% of children 

in the community are normal, 10% borderline and 10% abnormal. In a study In a high- 

nsk sample where false positives are not a major concern, you could identify likely 

'cases' by a borderline or high score on the total deviance scale. In a study of a low risk 

sample where it is more important to reduce the rate of false positive, you could identify 
likely 'cases' by a high score on the total deviant scale. 

Teacher Completed SDQ Normal Borderline Abnormal 

Total Difficulties Score 0-11 12-15 16-40 

Emotional Symptoms Score 0-4 5 6-10 

Conduct Problems Score 3 4-10 

Hyperactivity Score 0-5 6 7-10 

Peer Problems Score 0-3 4 5-10 

Prosocial Behaviour Score 6-10 5 04 
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Appendix 6.2 Some MIDS Formulae 

Kruskal's Stressl 

The first MDS map created is not likely to be the optimum. The map can be improved 

iteratively by checking if there are any successive improvements in a goodness-of-fit 
statistic. The most frequently used goodness-of-fit statistic is Stress,. Stress, was 
developed by Joseph B. Kruskal (1964). It is calculated as follows. Supposing the 
distance measured from the map between two variables is dpq, but it is known that the 

correspondence or match of rank-orders between dissimilarities and distances would be 

perfect if one or both of the variables were in the map such that the disparity, i. e. the 
hypothetical distances between schools such as is generated by fitting dissimilarities and 
distances to a perfect ascending monotonic function, between them was ýPq, then the 

deviance or error between the disparities and distances, can be expressed as: 

epq = dpq - 
ýpq [6.4] 

Nfinimising the sum of squares of the deviance terms over the whole range of pairs of 

variables is thus the objective function of the iteration. More commonly, Stressl is 

calculated as the normalised root-square function: 

Stress, 
(d,, ý,,, y 

[6.5] 2 Zdý 

Dimensional Weights in 3-Way MDS 

Mathematically, transforming the overall map (or the common stimulus space in standard 
MDS terminology) into individual maps (or individual stimulus spaces) is achieved by 

weighting. Supposing there are K individuals, each judges n stimuli, the MDS is solved in 
Z dimensions and d,, is the distance between stimulus r and s in the overall map; then the 
distance between r and s in the individual map for individual k can be written as: 
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y2 

d�k =1 Wkz (Xpz 
_ XSZ)2 

1 

[6.6] 

It can be shown that from this equation, the coordinates, xk, of each stimulus i in the 

individual map are related to the coordinates, x, of the same stimulus in the common 

map as follows: 

xkiz = 
(w1. y2 

x. 

Or, X ft = 
Xkt, [6.7] 

(WA-P 

Clearly, the weighting is strictly dimensional, hence the analytical properties of 3-Way 

MDS described in 6.4.10. 
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Appendix 7.1 Basic Principles of 
Principal Components Analysis 

Basic Premise of PCA 

Given a data set of variables, xi, the main objective of Principal Component Analysis 

(PCA) to reduce the data set into a smaller number of orthogonal principal components 

that explain most of the variance in the data. There is no assumption of a causal structure. 

This is the main difference with factor analysis, which seeks to reduce the data by 

explaining the covariance within the data, and necessarily assumes a causal structure. 
This section describes briefly the technique of Principal Component Analysis. PCA is a 

now a standard statistical technique and is usually explored in standard multivariate text 

(e. g. Johnson and Wichern, 1992) as well as in more specialised texts (e. g. Jolliffe, 1986; 

Dunteman, 1989)]. 

Mathematically, for variables xi, i=I to n, the approach is to find linear composites yk of 

xj such that the variance ofyk is maximised. If 

n 

Yk"= Zaix, [7.3] 
1-1 

is such a linear composite that the orthogonal distance from xi is the shortest, then the 

objective is 

max (yk) a, aa, [7.41 

s. t. a2 

where the constraint is imposed arbitrarily to normalise the weights a,. In matrix format 

a'Ca, where a is a matrix of weights and C is the covariance matrix, is maximised. 
Alternatively, R the correlation matrix can replace C. Sometimes, even though rarely, 
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the matrix of the sums of squares and products is employed. Whatever matrix2' is used, 

the first approach is to compute its eigenvalues (or characteristic or latent roots) and 

their associated eigenvectors (or latent vectors). If R is used, this means solving the 

characteristic equation: 

Ra =Aa [7.5] 

where% is the eigenvalue and a is its associated eigenvector. It can be shown that the first 

and largest eigenvalue, %I, is the variance of the first principal component (Johnson and 

Wichern, 1996). Its associated latent vector a, is a column vector comprising the variable 

weights for the component. By design, the second eigenvalue is smaller and the same is 

true of successive eigenvalues. Thus, given high inter-coffelation, the first few 

components will account for most of the variance in the data set. As such, some of the 

components can be discarded so that the data set is subsequently reduced. 

Once the latent vectors ai of each retained components is known, the component scores of 

each case, such as an LEA, can be calculated directly from equation [7.3]. 

If the variables are standardised the total variance is the same as the number of variables, 

n. Thus, the cumulative proportion of variance explained by the first few components k is 

given by: 

[7.6] 

This computation may be used as a criterion to decide the number of components to 

retain. It is discussed below, along with others, in a section looking at the number of 
components problem. Here, it is worth mentioning that specifying its correlation with the 

28 In fact R is almost invariably employed because the other matrices may result in scale factors affecting 
the results. For example if the covariance matrix or the matrix of squares is used when the variables are 
measured in different scales- as was the case with original LEA variables- then the results will be weighted 
towards variables with larger variance, i. e. variables measured on a larger scale. 
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variables facilitates the interpretation of a Principal Component. This can be calculated 
by multiplying the square root of the latent root with the corresponding latent vector for 

the variable. 

Simplifying Components by Rotation 

Once the initial components have been extracted, for Social Sciences data it is more than 
likely that they will not be directly interpretable. To resolve this problem, techniques for 

transforming the initial component structure to obtain simpler, more readily interpretable 

patterns have been developed. By definition Principal components are orthogonal. Thus, 

the transformations involve shifting or rotating the original components into more 
interpretable, new positions in the same space. Such rotations are performed while 
keeping the initial number of components and the proportion of variance explained by 

each component constant. An approach such as this is typical in multivariate analysis as 
is demonstrated by the same techniques in Factor Analysis29 and similar techniques in 

Multidimensional Scaling. 

There are two main orthogonal rotation techniques used to simplify component 

structures. They are the quartimax and varimax criteria (Hannan, 1960). The quartimax 

criterion is an orthogonal rotation technique that has an objective function that tends to 

reduce the number of components that explain the variance of a variable to one. The 

inequalities of the component loadings for each variable are maximised: Small loadings 

are minimised while large ones are maximised. Generally, the result of the quartimax 

criterion is that the number of components on which a variable loads decreases. Hence, if 

the meaning of each component is known, then the rotation simplifies the interpretation 

of each variable in terms of the character of the components. Clearly the quartimax 

criterion is not very helpful if the meaning of the components is unknown and the 

objective of PCA is to interpret each component cl PCA of IXA environmental 

29 The same orthogonal rotations of principal components can be applied to factors. Factors can however be 

subjected to more advanced rotations such as oblique rotations, designed to maintain an (assumed) inherent 

oblique factor structure (Kim and Mueller, 1978a). 
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variables. Instead the Varimax criterion, which attempts to simplify each component, is 

more appropriate. 

The objective of the varimax rotational technique is to simplify the loadings on each 

comoponent of all variables. Thus an objective function that seeks to maximise the 

inequalities of the square loadings of a component is sought. The function maximises 

large square loadings and minimises small square loadings on each component so that in 

the limit all small loadings vanish and only the large ones remain. Generally, the result of 

the varimax rotation is that the number of variables whose variance each component 

explains decreases while the loading of each variable on the component increases. Hence, 

it is easier to interpret the meaning of each component as it is strongly characterized by a 

few variables rather than weakly characterized by a lot of variables. 

Specifying the Number of Components 

From the preceding discussion, the expected result of component rotation is that the 

structure will become more interpretable. Thus, the researcher may identify those 

components that are minor more readily. Unfortunately, most computer programs that 

analyse component structures require the user to specify a number of components before 

rotation 30. As a result, it is necessary that the question be resolved by following some 

rules. Some rules of thumb have been developed. 

The most popular and simplest rule is Kaiser's rule of eigenvalue specification (Kaiser, 

1960). Kaiser's rule is that only those components with eigenvalues greater than I be 

retained. This is based on the rationale that each component must at least account for as 

much variance as one standardised variable whose variance is 1. The rule works well in 

practice and as such is widely used. The main limitation of Kaiser's rule is that because it 

concentrates on the larger components, small but important components may be 

discarded. Jollife has suggested retaining eigenvalues greater than 0.7 as an alternative to 

30 In SPSS the user must actually specify the number of components to retain or at least the criteria to be 

used to specify the number of components before any PCA is done. 
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Kaiser's rule (Jollife, 1972). The justification for this being simulation results that 

suggest that population eigenvalues that are greater than or equal to I may result in 

sample eigenvalues of less than 1. 

A second approach to the problem is to focus on the substantive importance of the 

components to retain. Generally, a percentage, such as 5% or 1%, is used as the criterion 
to decide the amount of variance that the last component extracted must account for. The 

criterion has little mathematical complexity and is therefore easy to interpret. The choice 

of the cut-off point is entirely subjective, of course, and consequently the method is not 

all that simple: The onus is on the analyst to justify it either empirically or theoretically. 

Similarly, there is a certain amount of subjectivity involved in using Cattell's (Cattell, 

1966) scree test. The eigenvalues are plotted against the number of components. The 

number of components is then decided as that corresponding to the point where the curve 
has an 'elbow' (i. e. a sharp change in slope) and straightens out. After this point, there is 

no significant improvement in the eigenvalues and as such the additional components will 

not contribute much to explaining the variance. The scree test is very effective when 

several minor components are present (Kim and Mueller, 1978a). It may, however, 

become ambiguous if more than one elbow is present in the curve. The choice of elbow 
then becomes interpretative. 

It is clear from the last few paragraphs that none of the criteria for specifying number of 

components to retain is entirely satisfactory. Given the shortcomings, Harris (Harris, 

1962)) suggest a further method. This involves using multi-criteria and accepting only 

results supported by several independent rules. This is the approach that was adopted in 

deciding the number of LEA environmental components to retain. 
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Appendix 7.2: Table 7.29: LEA 
Descriptive Statistics 
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Appendix 7.3 LEA Data 

Transformation 

Logarithm Function Transformation 

Usually, nonlinear, monotonic function transformations are used to symmetrise skewed 
distributions. The Logarithm function was used to transform LEA variables. As an 

example, Table 7.30 shows the steps in the transformation of the population of children in 

primary schools for eight LEAs. The LEAs were used in the example because they are 
demonstrably different. As can be seen in the table, the distribution of each variable could 
be divided into four parts: Extremely large values, typical values larger than the mean, 
typical values smaller than the mean and extremely small values. While the steps 
involved may seem bizarre, the basic objective of the transformation is that the spread 

among both extremely large and small values is reduced, while the spread of values 

nearer the mean is increased by comparison. Obviously, it is also important that the rank 

order of cases is maintained after the transformation. To achieve these objectives, the 
following actions were carried out: 

Step 1: Rescaling by standardization 

The first step was to re-scale the data by standardization (subtracting the standard 
deviation from each value and dividing the result by the mean). The standardised values 
are also called z-scores. The absolute values of the z-scores of both extremely small and 
large values are large. The absolute values of the z-scores of values near the mean are 
small. As a result, in step 2, when logarithms of absolute values are taken, both extremely 
small and extremely large values are dampened while those nearer the mean are increased 
by comparison. Hence, by rescaling all the variables, it was possible to use the same 
transformation for all the variables, even though some variable distributions were 
characterized by extremely small values while others were typified by extremely large 

values. The alternative would have been not to rescale the data but to transform each 
variable according to whether the outliers where extremely small values or extremely 
large values [see pp. 59 of \11artwig, 1979 #23]. 
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Table Z30: Example of Steps in LEA 
StCPI Step2 Step3 Step4 Step5 

Transformation Used 

] 

multiply 

by -Ia 
Population values 

Location scaw 
LEA of children Z- ABS(z) LDG(ABS(z) firom step 

of Values in Raw ABS(z) 
Code in primary score +1 + 1)) 4 fo? 

Distribution Value 
schools which z- 

score is 

negative 

CEsO8 Extrmne 136064 6.903 4.007 4.007 5.007 0.700 0,700 

IMBO Values 
CES09 89599 4.490 2.201 2.201 3,201 0.505 0.505 

CEslI 
Typical 45678 2.284 0.493 0.493 1.493 0,174 0.174 

Values 

CN02 
Larger than 

45426 2.271 0.484 0.484 1.484 0.171 0.171 
the mean 

CNel3 
Typical 

20271 1.014 -0.494 0.494 1.494 0.174 -0.174 
Values 

Snuller than 
CSw26 25100 1.255 -0.306 0.306 1.306 0.116 -0.116 

the mean 

L1107 
Fxtrerne 

6395 0.330 -1-026 1.026 2.026 0.307 -0.307 

Small Values 
UErnO4 2572 0.129 -1.182 1.192 2.182 0.339 -0,339 
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Table 731: ExaiVle of Steps in Similar but I *,? ' StePI Step2 Step3 

ri Transformation happropridg 

F 

PoPtIlation 
Location of Scaled 

of children in 
CODE Values in 

. 
Raw Z-score ABS(z) LOG(ABS(z)) 

Distnbution 
pnmary Value 
schools 

CEsO8 Extreme 136064 6.803 4.007 4.007 0.603 

Large Values 
CEsD9 89599 4.480 2.201 2.201 0.343 

CEsll Typical 45679 2.284 0.493 0.493 -0.307 
Values Larger 

CNC12 than the mean 45426 2.271 0.484 0.484 -0.315 

CNel3 
Typical 20271 1.014 -0.494 0.494 -0.306 

Values 

CSw26 
Smaller than 25100 1,255 -0.306 0.306 -0.514 
the mean 

LB07 6595 0.330 -1.026 1.026 0.011 
Extrme 

Small Values 
UEmO4 2572 0.129 -1.182 1.182 0.073 

Step2: Calculating the Absolute Values of Z-scores 

In step 2, the absolute values of the z-scores were computed. This is necessary, firstly, to 

ensure that all values are positive before taking logarithms, as the logarithms of negative 

numbers are not defined. However, ensuring that all values are positive could also-have- 
been achieved by adding a constant positive value. The result of this would be that the 

values of cases, which originally had extremely small values (and large negative z-score), 

would be small. Subsequently, once logarithms are taken, the separation between LEAs 

with small values would increase. This is fine if the distribution is characterized by 

outlying extremely large values. If, however, the outliers are small values, then the 

transformation worsens the skewness. 
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Step 3: Adding a Constont Volue of I to the Absolute Volues of Z-scores 

Fig. 7.8: Lac# of LEAs in Transfornwhon Used 

Iý 0- 

--6- 1 nwßkumod --0-- Z- Sotwv ä Scaled Raw V 

LFAs 

The third step was to add a constant value to the absolute values of the z-scores. There 

are two reasons for doing this. Firstly, the logarithm of zero is not defined. Hence, if the z 

score of an LEA were zero, then its final value would be undefined. 

a1 

Fig. 7.9: Loci of LEAs m an lnqpproprkne. Alternative Transformation 

I ("ABS(z)) --G- Z-Swrt Scaled Raw Vabje 

LEAs 
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Secondly, the logarithm of any number less than 1 is negative. The absolute value of the 

logarithm increases as one approaches zero. Thus, the absolute values of logarithms of z- 

scores close to zero (i. e. original values close to the mean) are larger than values of z- 

scores close to 1. For example, the absolute value of the log of the z score of CNel3 is 

larger than that of Uem04: The rank order for the two LEAs would therefore be distorted 

(see chart in Fig. 7.9). 

By adding I to all the absolute values of z-scores, the rank order is preserved because the 

logarithm of absolute values of z-scores equal or near to zero are smaller than those of z- 

scores close to one (chart in Fig. 7.8). 

Step 4: TakIn3 Lo3s of the Absolute Values of the Z-scores plus 1 

The fourth step was the main part of the transformation that results in more symmetry in 

the distributions: Monotonic transformations were achieved by taking logarithms of the 

absolute values of the z-scores plus 1. In MS Excel the formula was LOG(ABS(z) + 1)). 

Step 5: Re-multiplyin3 Ori3inally Negative Z-scores by - 1. 

In the final step, all the values obtained from step 4 which had been originally negative - 
i. e. negative z-scores before absolute values were taken- were re-multiplied by -1. This 

ensured that the final transformed values for all LEAs that were originally less than the 

mean are negative or less than the new mean, which is zero. 
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Appendix 7.4: Table 7.32 Significant 

LEA Correlations 
Variablel Varlable2 Pearson Significance 

Correlation 

ABSEI WHrrEl -0.71168104 3.38862E-19 
ABSEI v4irm -0.673604959 3.39962E-19 
ABSEI KS2 -0.667751305 338962E-19 
ABSEI GCSE -0.617096984 2.6390&E-15 
ABSEI AREAI -0.551201005 1.3509SE-11 
ABSEI AREA2 -0.529713419 1.2122E-10 
ABSEI CLASS2 -0.438949447 5.07755E. 08 
ABSEI LARGEI -0.447962051 1.15338E-07 
ABSEI CLASSI -0.44747745 I. IWSE-07 
ABSEI POPLN2 -0.313351031 0.000316354 
ABSEI POPLNI -0.236971557 0,00710195 
ABSEI SEGRE 0.21 D447524 0.0171D923 
ABSEI UNDE2 0.247646792 0.0(9926988 
ABSEI SENI 0.319574039 0.000235989 
ABSEI EXCL2 0.413795675 1.20334E-06 
ABSEI SEN2 0.443039841 1.63309E-07 
ABSEI EXCLI 0.497351349 2.32067E-09 
ABSEI COSTI 0.550006044 1.53528E-1 1 
ABSEI COST2 0.645194638 2.0344E-17 
ABSEI ABSE2 0.67254242 3.39862E-19 
ABSEI EAL2 0.703129666 338962F, 19 
ABSEI EALI 0.707993404 3.39962E-19 
ABSEI FSMI 0.711048798 3.38962E-19 
ABSEI LONE 0.711101294 3.38WE-19 
ABSEI FSM2 0.749489264 339862E-19 
ABSEI DENS 0.769029439 3.39962E-19 

ALEVEL2 GRAN2 . 0.309799494 0.000390436 
ALEVEL2 ABSE2 -0.290419616 0.000892709 
ALEVEL2 GRAM -0.289931419 0.000901392 
ALEVEL2 FSM2 -0.297139W 0.001015436 
ALEVEL2 FSMI -0.273910541 0.001756386 
ALEVEL2 NURS4 -0.264479046 0.002554623 
ALEVEL2 LONE . 0.226209937 0.010242319 
ALEVEL2 EXCL2 -0.21915963 0.012937729 
ALEVEL2 SEN2 . 0.198200116 0.024917557 
ALEVEL2 AREAI 0.197994974 0.033679313 
ALEVEL2 KS2 0.208946332 0.017935039 
ALEVEL2 GCSE 0.214544815 0.015020907 
ALEVEL2 POPLN2 0.256072163 0.003528343 
ALEVEL2 JOBS 0.271151608 0.001962499 
ALEVEL2 NQVS O3W369993 0.000571344 
ALEVEL2 SNOB 0.375240941 1.27537E-05 

AREA2 DENS -0.668747901 3.38862E-19 
AREA2 FSM2 -0.59304711 8.81222E-14 
AREA2 FSMI -0.587919294 1.76717F, 13 
AREA2 LONE -0.555373509 8.59163E-12 
AREA2 ABSEI -0.529713419 12122E-10 
AREA2 EAL2 -OA9075794 4.05909E-09 
AREA2 EALI -0.489890901 436702E. 09 
AREA2 EXCL2 . 0.492446465 8.06209E-09 
AREA2 ABSE2 -0.42870506 4.45049E-07 
AREA2 GRAM . 0.425070578 5.69703E-07 
AREA2 COST2 -0395492903 3.82988E-06 
AREA2 SEGRE . 0.329727908 0.000144294 
AREA2 EXCLI -0.326611073 0.000169115 
AREA2 SEN2 . 0.305180226 0.000460401 
AREA2 COSTI . 0.249119905 0.004573124 
AREA2 NURS4 -0.234233151 0.007786901 
AREA2 UNDE2 -0.211212709 0.01670113 
AREA2 SENI -0.179910693 0.0421433 

Variablel Varlable2 Pearson Significance 
Correlation 

ABSE2 GCSE -0.637906217 7.86102E-17 
ABSE2 KS2 -0.625125913 7.20914E, 16 
ABSE2 WHrrEI -0.490085574 9.76338E-09 
ABSE2 AREAl -0.461346032 4.23582E-08 
ABSE2 AREA2 -0.42970506 4.45049F, 07 
ABSE2 WH[TE2 -0.424225457 6.03123E-07 
ABSE2 JOBS -0.332780635 0.000124024 
ABSE2 LARGEI -0.327615556 0.000160062 
ABSE2 POPLN2 -0.319479691 0.000237062 
ABSE2 SNOB -0.299935054 0.000582502 
ABSE2 ALEVEL2 -0.290419616 0,000882709 
ABSE2 CLASSI -0.240021906 0.006354396 
ABSE2 CLASS2 -0.236209375 0.007268536 
ABSE2 POPLNI . 0.232668613 0.008220032 
ABSE2 SEGRE 0.186889072 0.034660445 
ABSE2 SENI 0.211797994 0.016394701 
ABSE2 NURS4 0.236413717 0.007216732 
ABSE2 UNDE2 0.284937326 0.00111"15 
ABSE2 GRAM 0.344437339 6.85789E-05 
ABSE2 EXCLI 0.366711451 2.06766E-05 
ABSE2 EXCL2 0.390033579 5.33882E-06 
ABSE2 COSTI 0.391839252 4.79(A6E-06 
ABSE2 COST12 0.446932543 1.23387E-07 
ABSE2 SEN2 0.457964397 5,46804E-08 
ABSE2 EA12 0.4727857 1.74815E-08 
ABSE2 EALI 0.488996258 4.7053 1 E-09 
ABSE2 DENS 0.566855586 2.34977E-12 
ABSE2 ABSEI 0.67254242 3.38862&19 
ABSE2 LONE 0.696376937 3.39862E-19 
ABSE2 FSMI 0.729072995 3.38862E-19 
ABSE2 FSM2 0,772230077 3.39962E-19 

AREAI DENS . 0.692775143 3.38862E-19 
AREAI FSM2 -0.604726444 1.71417E-14 
AREAI FSMI -0.599231804 3.75818E-14 
AREAI LONE . 0.570301416 1.56769E-12 
AREAl ABSEI . 0.551201005 1.35095E-11 
AREAI EXC12 . 0.508725332 8.57298E-10 
AREAI EALI -0.497491012 2.29304E-09 
AREAl EAL2 -0.497115043 2.36816E-09 
AREAI ABSE2 -0.461346032 4.23582E-09 
AREAI COST2 -0.436594812 2.57792&07 
AREAl GRAM -0.418099346 9,09144E-07 
AREAI EXCL1 . 0.360300987 2.9466SE-05 
AREAI SEGRE . 0.310007494 0.000369339 
AREAI SEN2 . 0.280058373 0,001366008 
AREAI COSTI -0.255824853 0.003561467 
AREAl NURS4 . 0.252117292 0.004092687 
AREAI UNDE2 . 0.196134241 0.026497938 
AREAI SENI -0.19477404 0.036799028 
AREAI LARGEI 0.191206595 0.040659466 
AREAI ALEVEL2 0.187894974 0.033679313 
AREAl CLASSI 0.250(A5642 0.004322526 
AREAl STATEI 0.289947389 0.000904644 
AREAI KS2 0.398836731 3,11568E-06 
AREAI POPLNI 0.416843927 9.85837E-07 
AREAI CLASS2 0.428065059 4.64925E-07 
AREAl WHrM 0.486653372 5,7097E. 09 
AREAl WIUTEI 0.506042025 1.08844E-09 
AREAl POPLN2 0.522776269 2.35716E-10 
AREAI GCSE 0.551930705 1.24899E-1 I 
AREAI AREA2 0,964090207 3.39962&19 
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AREA2 STATE2 0.198969511 0.032659267 
AREA2 LARGEI 0.201394M 0.022632477 
AREA2 CLASSI 0.253944129 0.00383701 
AREA2 STATEI 0.33105339 0.000135136 
AREA2 CLASS2 0.379039483 1.02392E-05 
AREA2 KS2 0.407416694 1.81578E-06 
AREA2 POPLNI 0.446319334 128986E-07 
AREA2 VA= 0.476960633 1.25502E-08 
AREA2 vami 0.494306565 3.00882E-09 
AREA2 POPLN2 0.504544999 1.2422E-09 
AREA2 OCSE 0.535074422 7.15238E-1 I 
AREA2 AREAI 0.964090207 339862E-19 

CLASS2 COS72 -0.665496125 3.38862E-19 
CLASS2 DENS -0.59357979 3.05909E-13 
CLASS2 COSTI -0.542127216 3.50411 E-1 I 
CLASS2 EALI -0.504609493 1.2352&E-09 
CLASS2 EAL2 -0.499895676 2.03207E-09 
CLASS2 LONE -0.489659202 4.83514E-09 
CLASS2 ABSEI -0.459949447 5.07755E-09 
CLASS2 FSM2 -0.435972983 2.69254E-07 
CLASS2 FSMI . 0.40727047 1.932&E-06 
CLASS2 EXCLI -0-336569927 0.00010256 
CLASS2 Sm -0-1%179973 0.000%91939 
CLAW EXCL2 -0.278167451 0.001476705 
CLASS2 NQVS -0.273405609 0.001653101 
CLASS2 ABSE2 -0.236209375 0.007268536 
CLASS2 SEN2 -0.207782041 0.019599061 
CLASS2 LTNDE2 . 0.205242025 0.020121821 
CLASS2 POPLN2 0.254638545 0.003724278 
CLASS2 GCSE 0.310891237 0.00035459 
CLASS2 AREA2 0.379039493 1.02392E-05 
CLASS2 GRAN2 0-393075727 4A3991E-06 
CLASS2 AREAI 0.428065059 4.64925E-07 
CLASS2 LARGEI 0.47959572 1.01571E-08 
CLASS2 Wl= 0.504454673 1.25211 E-09 
CLASS2 WHrrEl 0.515102006 4.91372EA0 
CLASS2 CLASSI 0.598119224 1.699E-13 

COST2 WIUTEI . 0.766334581 3.38962E-19 
COST2 WIRTE2 -0.761455575 3.39962E-19 
COST2 CLASS2 . 0.665496125 3.39862E-19 
COST2 CLASSI . 0.654562151 3.20974E-1 8 
COST2 LARGEI -0.54920741 1.67161E. 11 
COST2 AREAI -OA36594912 2.57782E-07 
COS17 AREA2 . 0.395492903 3.82988E-06 
COST2 GRAN2 -0.379273493 1.07052E-05 
COST2 GCSE . 0.375905037 1.22757E-05 
COST2 POPLN2 -0.316268319 0.000275959 
COST2 KS2 -0.297792159 0.000987607 
COST2 POPLNI . 0.224337095 0.010905239 
COST2 JOBS 0.178295007 0.044056437 
COST2 SNOB 0.269028178 0.002135812 
COST2 UNDE2 031525391 0.000289431 
COST2 SENI 0-336535637 0.000102737 
COST2 SEN2 0.414175003 1.1741SE-06 
COM ABSE2 0.446932543 123397"7 
COST2 NQVS 0.457082931 3.94168E-09 
COST2 EXCLI 0.459624166 5.20345E-09 
COST2 EXCL2 0.492572117 3.48419E-09 
COST2 FSMI 0.536789943 6.02596&11 
COST2 FSM2 0.590310357 4.62692E, 13 
COST2 LONE 0.595550291 23743E-13 
COST2 ABSEI 0.645184638 2.0344E-17 
COS77 EAL2 0.731167494 338962E-19 
COST2 EALI 0.747929972 3.38862E-19 
COST2 DENS 0.782981437 3.38862&19 
COST2 COSTI 0.839337316 338962E-19 

EALI w1umi -0.9792A929 3.39962E. 19 
EALI wmm -0.956028426 3.39862&19 
EALI CLASSI -0.63626l(W9 1.0371E-16 

CLASSI COSTI -0.790775501 3.38862E-19 
CLASSI COST2 -0.654562151 3.20974E-19 
CLASSI EALI -0.636261049 1.0571E. 16 
CLASSI EAL2 -0.624741558 7.69238E-16 
CLASSI DENS -0.598918045 3.9273E-14 
CLASSI NQVS -0.503162188 1.40256E-09 
CLASSI ABSEI -0.44747745 1.18605E-07 
CLASSI LONE -0AI8162381 9.03774E. 07 
CtASSI FSM2 -0.41358417 1.22023E-06 
CIASSI SEN2 -0.411475932 1.399WE-06 
CLASSI FSMI -0.40119967 2.6892E-06 
CLASSI SENI -0.389646172 5.46493E, 06 
CLASSI EXCLI -0.34737407 5.98496E-05 
CLASSI SNOB -0.318142914 0.000252585 
CLASSI EXCL2 -0.280230638 0.001356309 
CLASSI ABSE2 -0.240021906 O. OM354396 
CLASSI JOBS -0.207955851 0.019499603 
CLASSI GRAM 0.182104402 0.039657323 
CLASSI NURS4 0.249879417 0.004446877 
CLASSI AREAI 0.250645642 0.004322526 
CLASSI AREA2 0.253844129 0.00393701 
CLASSI GRAN2 0.259705117 0.003192479 
CLASSI CLASS2 0.599119224 1.699E. 13 
CLASSI WHM 0.633163966 1.8297F, 16 
CIASSI WHIM 0.633983545 1.61238E-16 
CLASSI LARGEI 0.784712198 3.38862E-19 

LARGEI COSTI -0.677829923 3.38862E-19 
LARGEI EALI . 0.35375929 1.02483E-11 
LARGEI DENS -0.553711273 1.0300SE-11 
LARGEI COST7 -0.54920741 1.67161E-11 
LARGEI EA12 -0.545072921 2.58315E-11 
LARGEI LONE -0.521730859 2.60133E-10 
LARGEI FShG . 0.51022756 7A9261FA0 
LARGEI FSMI -0.494790371 2.89019E-09 
LARGEI ABSEI -0.447962051 1.15339E-07 
LARGEI SEN2 -0.351019855 4.95697E-05 
LARGEI ABSE2 -0.327615556 0.000160062 
LARGE1 NQVS . 0304576528 0.000473142 
LARGEI EXCL2 -0.29091932 0.00086399 
LARGEI EXCLI . 0.272705637 0.001843853 
LARGEI UNDE2 . 0.25731899 0.003365526 
LARGEI SEGRE -0.201297945 0.022699211 
LARGEI SENI -0.185690928 0.03595923 
LARGEI OVER2 0.179883156 0.042175316 
LARGEI AREAI 0.191206595 0.040659466 
LARGEI GRAN2 0.19605009 0.026564087 
LARGEI AREA2 0,201394992 0.022632477 
LARGEI KS2 0.259954807 0.003043377 
LARGEI GCSE 0.28659754 0.001039412 
LARGEI OVERI 0381340674 8.95176E-06 
LARGEI CLASS2 0.47959572 1.01571E-08 
LARGEI WHM 0.531961543 9.73066E-1 I 
LARGEI WHrrEl 0.54725257 2.05575E-1 I 
LARGEI CLASSI 0.784712198 3.38862E-19 

COSTI CLASSI -0.790775501 3.38962E-19 
COSTI WHrMl -0.721864312 3.38862E-19 
COSTI WH= -0.717759912 3.38862E. 19 
COSTI LARGEI . 0.677929923 3.39862F, 19 
COSTI CLASS2 . 0.542127216 3.50411 E-1 I 
COSTI GRAN2 . 0.311494916 0.000344989 
COSTI KS2 . 0.279063181 0.001483041 
COSTI GCSE . 0.264798609 0.002522943 
COSTI AREAI -0.255824855 0.003561467 
COSTI POPLN2 . 0.249966599 0.004432424 
COSTI AREA2 . 0.249118905 0.004573124 
COSTI NURS4 -0.246507239 0.005032073 
COSTI POPLNI . 0212099021 0.016239007 
COSTI GRAM . 0.199191136 0.024188512 
COSTI UNDE2 0.207630923 0.018686787 
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EALI LARGEI -0.55375829 1.02483E-11 
EALI CLASS2 -0.504608493 1.23528E-09 
EALI AREAI -OA97491012 2.29304E-09 
EALI AREA2 -0.4119990901 4.36702E-09 
EALI KS2 -0.440476076 1.96047E-07 
EALI GCSE -0389942055 536936E-06 
EALI POPLN2 -0.313219297 0.000318301 
EALI POPLNI -0.262047692 0.002807676 
EALI GRAN2 -0.258219598 0.003252159 
EALI SNOB 0.203371476 0.021310874 
EALI LINDE2 0.20333225 0.021206353 
EALI JOBS 0.226227006 0.010236444 
EALI SENI 0.27438391 0.001723074 
EALI EXCLI 0.333791645 0.000117921 
EALI NQVS 0.379610392 1.04978E. 05 
EALI EXCL2 0.402917176 2.41461E-06 
EALI SEN2 0.419641258 It. 19466E-07 
EALI ABSE2 0.498996259 4.70531E-09 
EALI FSMI 0.575794373 8.0928SE-13 
EALI LONE 0.601201172 2.94531E-14 
EALI FSM2 0.647648894 1.26712E-17 
EALI ABSEI 0.707993404 339862&19 
EALI COSTI 0.710892156 339862E-19 
EALI COST2 0.747929872 3.38862E-19 
EALI DENS 0.819969831 339962E-19 
EALI EAL2 0.993392716 3.39962E-19 

FSMI GCSE -0.727175924 3.39962E-19 
FSMI KS2 -0.633684512 1.66986E-16 
FSMI AREAI . 0.599231904 3.7581$F-14 
FSMI AREA2 -0.597919294 1.76717E-13 
FSMI WHIM -0.565479272 2.75626&12 
FSMI WHrM . 0.515441349 4.6662SE-10 
FSMI LARGEI -OA94780371 2.99019E-09 
FSMI JOBS -0.430141469 4.03346E-07 
FSMI CLASS2 -0.40727047 1.932SE-06 
FSMI POPLN2 -OA021WU61 2AI974E-06 
FSMI CLASSI -0.40119967 2.6892E-06 
FSMI SNOB -0.364533794 2.333SE-05 
FSMI POPLNI -0.31779000it 0.00025684 
FSMI ALEVEL2 -0.273910541 0.001756386 
FSMI UNDEI 0.175122899 0.049023526 
FSMI NURS4 0.365798177 2.1757E-05 
FSMI SEN2 0.367595935 1.96796E-05 
FSMI SEGRE 0.404406304 2.19927E-06 
FSMI UNDE2 0.405571619 2.04193E-06 
FSMI COSTI 0.464529171 3,3=4E-08 
FSMI GRAM 0.472799407 1.74764E-08 
FSMI EXCLI 0.476009642 135398Ea 
FSMI EXCL2 0.502179853 1.52946E-09 
FSMI COST7 0.536799943 6.02596E-1 I 
FSMI EAL2 0.569798335 1.66597&12 
FSMI EALI 0.575794373 9.09298E, 13 
FSMI ABSEI 0.711048798 3.39862E-19 
FSMI DENS 0.716418106 3.39962E-19 
FSMI ABSE2 0,729072995 3.39862E-19 
FSMI LONE 0.912517413 3.39862E, 19 
FSMI FSM2 0.962322198 338962&19 

EXCLI KS2 -0.382025018 9.5994E-06 
EXCLI AREAI -0.360300987 2.9466SE-05 
EXCLI wiffmi -0.355700279 3.79219E-03 
EXCLI CLASSI . 0.34737407 5.98496F, 05 
EXCLI WHM -0.338175725 9.4554E. 05 
EXCLI CLASS2 -0.336569927 0.00010236 
EXCLI AREA2 -0.326611073 0.000168115 
EXCLI GCSE . 0.312753591 0.000325273 
EXCLI LARGEI -0.272705637 0.001843853 
EXCLI SEGRE O-nMO42 0.00089719 
EXCLI SEN2 0.314364115 0.000301745 
EXCLI EAL2 0.325901504 0.000174028 
EXCLI LINDE2 0.326175471 0,000171723 

COSTI JOBS 0.255012895 0.003672194 
COSTI SNOB 0.364851199 2.29332E-05 
COSTI EXCLI 0.373960852 137248E-05 
COSTI ABSE2 0.391839252 4.79646E-06 
COSTI EXCL2 0.409633526 1.57548E-06 
COSTI SENI OA28590204 4A8862E. 07 
COSTI SEN2 0.456239199 6.22212E-08 
COSTI FSMI 0.464529171 3.32224E-08 
COSTI LONE 0.494229019 6.96983E-09 
COSTI FSM2 0.488036568 5.09185E-09 
COSTI NQVS 0.546044132 2.33391E-11 
COSTI ABSEI 0.550006044 1.5352SE-1 I 
COSTI EAL2 0.690043839 3.38862E-19 
COSTI DENS 0.702603691 3.38862&19 
COSTI EALI 0.710882156 3.38862E-19 
COSTI COST2 0.839337316 3.38862E-19 

DENS WHIM -0.834969495 3.39862E-19 
DENS WHITE2 -0.814596165 3.38862E-19 
DENS AREAI -0.682775143 3.38862E-19 
DENS AREA2 -0.668747801 3.38862E-19 
DENS CLASSI -0.598919045 3.9273E-14 
DENS CLASS2 -0.58357879 3.05909E-13 
DENS GCSE -0.567525595 2.17323E-12 
DENS LARGEI -0.553711273 1.03008E-1 I 
DENS POPLN2 -0.513749413 5.44708E-10 
DENS KS2 -0.512597052 6.04893E-10 
DENS POPINI -OA27731602 4.75613E-07 
DENS GRAN2 -0.249574384 0.004497034 
DENS STATEI -0.183911362 0.037809076 
DENS GRAM 0.185220817 0.036338037 
DENS LINDE2 0.242938695 0.00572559 
DENS SEGRE 0.249060513 0,004754398 
DENS NQVS 0.275494313 0.00164715 
DENS SENI 0.366156808 2.13266E, 05 
DENS EXCLI 0.494078146 3.06767E-09 
Dmis SEN2 OA961292 2.5765E-09 
DENS EXCL2 0.556149991 7.89945E-12 
DENS ABSE2 0.566855586 2.34977E-12 
DENS COSTI 0.702603691 3.38862E-19 
DENS FSMI 0.716418106 3.39862E-19 
DENS LONE 0.753232512 3.38862E. 19 
DENS FSM2 0.763404147 338862E. 19 
DENS ABSEI 0.769029439 3.39962E-19 
DENS COST2 0.782981437 3.38862E-19 
DENS EAL2 0.815651223 338962E-19 
DENS EALI 0.818968831 3.38862E-1 9 

EAL2 WHrrEl -0.978379284 3.38862E-19 
EAL2 WHrM -0.958290117 3.39862E-19 
EAL2 CLASSI -0.624741558 7.6823&E-16 
EAL2 LARGEI -0.545072921 2.59315E. 1 I 
EAL2 CLASS2 -0.498895676 2.03207E-09 
EAL2 AREAI -0.497115043 2.36816E-09 
EAL2 AREA2 -0.49075794 4.05809E-09 
EAL2 KS2 . 0.456856124 5.9417E-08 
EAL2 GCSE -0.399633978 3.15513E-06 
EA12 POPLN2 -0.306238829 0.00043ga2 
EAL2 GRAN2 . 0.262956351 0.00271057 
EAL2 POPLNI . 0.256231195 0.00350719 
EAL2 SNOB 0.18065582 0.04128468 
EAL2 UNDE2 0.20635073 0.019444407 
EAL2 JOBS 0.22495514 0.010682423 
EAL2 SENI 0272006784 0.0011196379 
EAL2 EXCLI 0.3259015(4 0.000174028 
EAL2 NQVS 0.350092524 5.1009E-05 
EAL2 EXCL2 0.393144608 4.42132E-06 
EAL2 SEN2 0.422961869 6.56593E-07 
EAL2 ABSE2 0.4727857 1.7491SE-08 
EAI. 2 FSMI 0.569788335 1.66587&12 
EAL2 LONE 0.396958392 5.16012E-14 
EAL2 FSM2 0.644502952 2.31575E-17 
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EXCLI EALI 0333791645 0.000117921 
EXCLI SENI 0.351134888 4.82708E. 05 
EXCLI ABSE2 0.366711451 2.06766E-05 
EXCLI COSTI 0.373960852 1.37248E-05 
EXCLI FSM2 OA26757465 5.08195E-07 
EXCLI EXCII OA52533723 9.19206E-09 
EXCLI COST2 0.458624166 5.20345E-08 
EXCLI FSMI OA76009642 1.3539SE-08 
EXCLI DENS OA94078146 3.06767E-09 
EXCLI LONE OA95329309 2.75834E. 09 
EXCLI ABSEI 0.497351349 2.32067E. 09 

GRAM SNOB -0.572705809 1.17663&12 
GRAM )OBS -0.484516364 6.8076E-09 
GRAN4 GCSE -0.4292094511 4.29997E-07 
GRAM AREA2 -0.423070578 5.69703E-07 
GRAM AREAI -OA19089346 9.08144E. 07 
GRAM NQVS -0.416113894 1.03427E-06 
GRAM POPLN2 -0.346207423 6.2548SE, 05 
GRAM SENI -0.328637964 0.000152235 
GRAM POPLNI -0.3158M 11 0.000281913 
GRAM KS2 -0310949433 0.000353638 
GRAM ALEVEL2 -0-289931418 0.000901392 
GRAM STATEI -0.201246985 0.022734295 
GRAM COSTI -0.199191136 0.024199512 
GRAM CLASSI 0.192104402 0.039657323 
GRAM DENS 0.185220817 0.036338037 
GRAM UNDEI 0.192004817 0.029914498 
GRAM EXC12 0.212457994 0.016055027 
GRAM UNDE2 0=705857 0.011137011 
GRAM GRAN2 0.339959963 9.63444F, 05 
GRAM ABSE2 0.344437339 6.85789E-05 
GRAM LONE 0376406062 1.19264E-05 
GRAM FSM2 0.459462172 5.2672SE-08 
GRAM FSMI 0.472789407 1.74764E-09 
GRAM NURS4 0.770671136 3.38962E. 19 

GRAN2 JOBS -0.491659197 3.7625E-09 
GRAN2 SNOB -0.486156077 5.94891E-09 
GRAN2 NQVS -0.420722637 7.62613E-07 
GRAN2 COST2 -0.378273493 1.07052US 
GRAN2 SENI -0.339410719 8.97978E-05 
GRAN2 COSTI -0.311484916 0.000344989 
GRAN2 ALEVEL2 . 0.308799494 0.000390436 
GRAN2 EAL2 -0.262956351 0.00271057 
GRAN2 EALI -0.258219598 0.003252159 
GRAN2 DENS -0.249574394 0.004497034 
GRAN2 UNDE2 -0.241162378 0.006101569 
GRAN2 GCSE 0.195690563 0.026948289 
GRAN2 LARGEI 0.19605009 0.026564097 
GRAN2 CLASSI 0.258705117 0.003192479 
GRAN2 WHMI 0-309128958 O. OD0384561 
GRAN2 wurm 0.33763854 9.71648E-05 
GRAN2 GRAM 0-339959963 8.63444E-05 
GRAN2 NURS4 0.34&W221 3.53399E-05 
GRAN2 CLASS2 0.393075727 4A3991E-06 

KS2 ABSEI . 0.667751305 3.38962&19 
KS2 FSM2 -0.654300044 3.39546F, 19 
KS2 FSMI -0.633684512 1.66986E-16 
KS2 ABSE2 -0.625125913 7.20814E-16 
KS2 LONE . 0.574182979 9.84598&13 
KS2 DENS . 0.512597052 6.04893E-10 
KS2 EAI. 2 -0.456956124 5.9417E-09 
KS2 EALI . 0.440476076 1.96047E-07 
KS2 SEN2 -OA12329943 1.32389E-06 
KS2 EXCLI -0.382025019 9.5994E-06 
KS2 GRAM -0.310949433 0.000353638 
KS2 SEGRE -0.31023736 0.000365449 
KS2 EXC12 . 0290653433 0.000873997 
KS2 COST2 . 0.287792159 0.000987607 
KS2 COSTI . 0.278063181 0.001483041 

EAL2 COSTI 0.690(M3839 3.38862E-19 
EA12 ABSEI 0.703128666 3.39862E-19 
EAL2 COST2 0.731167484 3.38862E-19 
EA12 DENS 0.815651223 3.38962E-19 
EA12 EALI 0.993392716 3-39862E-19 

EXCL2 AREAI -0.508725332 8.57298E-10 
FXCL2 AREA2 -0-482446465 9.06209E-09 
EXCL2 GCSE -OA37483625 2.4219E-07 
EXCL2 WHrrEl -0.423325437 6.40763E-07 
EXCL2 WHrM -OA06109779 1.97335E-06 
EXCU POPLN2 . 0.360521325 2.91138E-05 
EXCII LARGEI -0.29091832 0.00086399 
EXCL2 KS2 -0.290653433 0.000873897 
EXCL2 CLASSI -0.280230638 0,001356309 
EXCL2 CLASS2 -0279167451 0.001476705 
EXCL2 POPLNI -0264946765 0.002509376 
EXCL2 ALEVEL2 -0.21915963 0.012937729 
EXCL2 GRAM 0.212457984 0.016055027 
EXCL2 SENI 0.226512821 0.010138506 
EXC12 SEGRE 0.226855415 0.0100222 
EXC12 SEN2 0.338903129 9.15875E-05 
EXCL2 UKDE2 0.340693468 8.31665E-05 
EXC12 ABSE2 0.390033579 5.33882E-06 
EXCL2 EAL2 0.393144608 4.42132E-06 
EXCL2 EALI 0.402917176 2.41461E-06 
EXCL2 COSTI 0.09633526 1.5754SE-06 
EXCL2 ABSEI 0.413795675 1.20354E-06 
EXCL2 EXCLI 0.432533723 8.19206E-08 
EXCL2 LONE OA68526729 2A3986E-09 
EXCL2 FSM2 0.469300625 2.29724E-08 
EXCL2 COST2 OA92572117 3.48419E-09 
EXC12 FSMI 0.502178953 1.52846E-09 
EXCL2 DENS 0.556149881 7.88945E-12 

FSM2 GCSE -0.740394401 3.39862F, 19 
FSM2 KS2 -0.654300044 3.38546&19 
FSM2 WHrrEl -0.644964552 2.12142E-17 
FSM2 AREAI -0.604726444 1.71417E-14 
FSM2 WHrrE2 -0.601217383 2.83876E-14 
FSM2 AREA2 -0.59304711 8.81222E-14 
FSM2 LARGEI . 0.51022756 7.49261E-10 
FSM2 CLASS2 -0.435972983 2.69254E-07 
FSM2 POPIN2 . 0.420521491 7.72896E-07 
FSM2 CLASSI -0.41359417 122023E-06 
FSM2 JOBS . 0.362998313 2.555E-05 
FSM2 POPLNI . 0.33252672 0.000125602 
FSM2 SNOB -0.329199696 0.000148161 
FSM2 AIEVEU . 0287138066 0.001015436 
FSM2 NURS4 0.334299227 0.000114969 
FSKU SEGRE 0.353247644 4.31379E-05 
FSM2 UNDE2 0.386323774 6.66836E-06 
FSM2 SEN2 0.422114339 6.94945E-07 
FSM2 EXCLI 0.426757465 5.08195E-07 
FSM2 GRAM 0.458462172 5.26725E-08 
FSM2 EXCL2 0.469300625 2.29724E-09 
FSW COSTI OA99036569 5.09185FA9 
FSM2 COST2 0.590310357 4.62692E. 13 
FSM2 EAL2 0.644502952 2.31575E. 17 
FSM2 EALI 0.647648894 1.26712E-17 
FSM2 ABSEI 0.749488264 3.38862E-19 
FSM2 DENS 0.763404147 3.38862E-19 
FSM2 ABSE2 0.772230077 3.38862E-19 
FSM2 LONE 0.926651892 3.39862E-19 
FSM2 FSMI 0.962322198 339862&19 

GCSE FSM2 . 0.740394401 3.38962E-19 
GCSE FSMI . 0.727175924 3.39862E-19 
GCSE LONE . 0.695474994 3.38962E. 19 
GCSE ABSE2 . 0.637906217 7.86102B. 17 
GCSE A13SEI . 0.617096984 2.63908E-15 
GCSE DENS -0.567525595 2.17323E-12 
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KS2 UNDE2 -0175514373 0.001645907 
KS2 SEM -0.224057368 0.011007419 
KS2 POPLNI 0.198156732 0.033429133 
KS2 ALEVEL2 0208946332 0.017935039 
KS2 POPLN2 0.2M924661 0.007601946 
KS2 NQVS 0.254751303 0.00370852 
KS2 LARGEI 0.259954807 0.003043377 
KS2 JOBS 0.301197495 0.000550658 
KS2 w1um 0.387003099 6AO357E-06 
KS2 AREAI 0.399936731 3.1156SE-06 
KS2 AREA2 0.407416694 1.9157SE-06 
KS2 wiuul 0.443147164 1.62059E-07 
KS2 SNOB 0.454137639 7.275SE-08 
KS2 GCSE 0.747064457 338862E-19 

JOBS GRAN2 -0.491659197 3.7625E-09 
JOBS NURS4 -OA90794569 4,04905E-09 
JOBS GRAM -0.494516364 6.9076E. 09 
JOBS FSMI -0.430141469 4.03346E-07 
JOBS FSM2 -0-362899313 2.535E-05 
JOBS ABSE2 -0.332780635 0.000124024 
JOBS LONE -0.323696369 0.000193756 
JOBS WlffrE2 -0.29659939 0.00103989 
JOBS SEGRE -0.251536458 0.004192059 
JOBS WlirrEl -0.249320243 0.004709328 
)OBS CLASSI -0.207955851 0.019498603 
JOBS COST2 0.171295007 0.044056437 
JOBS EAL2 0.22495314 0.010692423 
)OBS EALI 0.226227006 0.010236444 
JOBS COSTI 0.255012895 0.003672194 
JOBS ALEVEL2 0.271151609 0.0019ý2499 
)OBS KS2 0.301197495 0.000550659 
JOBS GCSE 0.343533517 7.18634E-05 
JOBS NQVS 0.563737203 3.36747E-12 
JOBS SNOB 0.815420218 3,38862E-19 

LONE GCSE . 0.695474984 3.391162E. 19 
LONE WHrMl -0.609047394 9.06939E-15 
LDNE KS2 . 0.574192979 9.94599E-13 
LONE wHrm . 0.571128979 1.42087E-12 
LONE AREAI -0.570301416 1.56769E-12 
LONE AREA2 . 0.555373309 9.59163E-12 
LONE LARGEI . 0.521730859 2.60133E. 10 
LONE CLASS2 -0.499659202 4.93514E. 09 
LONE CLASSI . 0.419162391 9.03774E-07 
LONE POPLN2 . 0.41505357 1.10967E. 06 
LONE POPLNI . 0.327494307 0.000161015 
LDNE JOBS . 0.323696369 0.000193756 
LONE SNOB . 0.240697506 0.006203524 
LONE ALEVEL2 . 0.226209937 0.010242319 
LONE STATEI -0.17702396 0.045612042 
LONE SENI 0IM202849 0.007794996 
LONE NURS4 0.263211372 0.002693867 
LONE GRAM 0.376406062 1.19264E-05 
LANE SEN2 0.433596999 3.1774E-07 
LONE LINDE2 0.457789345 5.5407E-08 
LANE EXCL2 0.469526729 2A3986E-09 
LONE SEGRE 0.472764997 1.751OIE-08 
LONE COSTI 0.494229019 6.96983E-09 
LONE EXCLI 0.495329309 2.75834E-09 
LONE COST2 0.595550281 2.3743E-13 
LONE EAL2 0.596939392 3.16012E-14 
LANE EALI 0.601201172 2.94531E-14 
LONE ABSE2 0.696376937 3.38962E-19 
LONE ARSEI 0.711101294 3.38962E-19 
LONE DENS 0.7532.32512 3.38962E-19 
LONE FSMI 0.912517415 3-38962E-19 
LONE FSM2 0.926651892 3.39862E-19 

OVERI UNDEI -0.56516622 2.95766E-12 
OVERI UNDE2 -0.279432517 0.00140179 
OVERI LARGEI 0-381340674 9.95176E-06 

GCSE EXCL2 -0.437483625 2A219E. 07 
GCSE GRAM -OA29208458 4.29987E. 07 
GCSE EAL2 -0399633878 3.15513E-06 
GCSE EALI -0.399942055 5.36836E-06 
GCSE COST2 -0.375905037 122757E-05 
GCSE UNDE2 -0.343747619 7.10724E-05 
OCSE SEGRE -0.326432372 0.000169586 
GCSE SEN2 -0.326M2021 0.000173179 
GCSE EXCLI -0.312753591 0.000325273 
GCSE COSTI . 0.26479M 0.002522943 
GCSE NURS4 -0.204319187 0.020701094 
GCSE NQVS 0.175216615 0.04790221 
GCSE GRAN2 0.195690563 0.026848289 
GCSE ALEVEL2 0.214544815 0.015020907 
GCSE LARGEI 028658754 0.001039412 
GCSE CLASS2 0.310991237 0.00035459 
GCSE JOBS 0.343533517 7.19634E, 05 
GCSE Mirm 0.364355085 2.3573E-05 
GCSE POPLNI 0.367485017 1.98012E-05 
GCSE WHIM OA0960381 1.57849E-06 
GCSE SNOB OA10436655 I A9612E-06 
GCSE POPLN2 0.439798973 2.20758E-07 
GCSE AREA2 0.535074422 7.1523&E-11 
GCSE ARF-Al 0.551930705 1.2489SE-11 
GCSE KS2 0.747064457 3.38862E-19 

NQVS CLASSI -0.303162188 1.40256E-09 
NQVS WHrM -0.439806437 2.05579E-07 
NQVS GRAN2 -0.420722637 7.62613E. 07 
NQVS GRAM -0.416113a94 1.03427E-06 
NQVS WHrrEl -OA01672928 2.61072E-06 
NQVS NURS4 -0.392261736 4.66527E-06 
NQVS LARGEI -0.304576529 0.000473142 
NQVS CLASS2 -0.275405609 0.001653101 
NQVS GCSE 0.175216615 0.04790221 
NQVS SEN2 0.220911597 0.012215693 
NQVS KS2 0.254751303 0.00370952 
NQVS DENS 0.275494313 0.00164715 
NQVS SENI 0.291245469 0.000851909 
NQVS ALEVEL2 0.300369993 0.000571344 
NQVS EAL2 0350092524 3.1009E-05 
NQVS EALI 0.378610392 1.0497SE-05 
NQVS COST2 0.457082931 5.84168E-08 
NQVS COSTI 0.546044132 2.33391E-11 
NQVS JOBS 0.563737203 3.36747&12 
NQVS SNOB 0.855064001 3.39862&19 

NURS4 SNOB -0.506577625 1.03799E-09 
NURS4 JOBS -0.490784569 4.04905E-09 
NURS4 NQVS . 0.392261736 4.66527E. 06 
NURS4 SENI . 0.351193731 4.81205E-05 
NURS4 ALEVEL2 . 0.264479046 0.002554623 
NURS4 AREAI . 0.252117292 O. OD4092697 
NURS4 COSTI -0.246507239 0.005032073 
NURS4 AREA2 -0.234233151 0.007786801 
NURS4 GCSE -0.204319187 0.020701094 
NURS4 STATEI . 0.180401843 0.04157569 
NURS4 ABSE2 0236413717 0.007216732 
NURS4 CLASSI 0.249879417 0.004446877 
NURS4 UNDEI 0.257774844 0.003307707 
NURS4 LONE 0.263211372 0.002683867 
NURS4 FSM2 0,334298227 0.000114969 
NURS4 GRAN2 0.348546221 5.53399E, 05 
NURS4 FSMI 0.365798177 2.1757E-05 
NURS4 GRAM 0.770671136 3.38962E-19 

OVER2 UNDE2 . 0.371873518 1.54593&05 
OVER2 UNDEI . 0.270249305 0.002034603 
OVER2 LARGEI 0.179883156 0.042175316 
OVER2 OVERI 0.441690961 1.79951E-07 

UNDE2 OVER2 -0.371973519 1.54593E-05 
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OVERI OVER2 0.441690861 1.799SIE-07 

LJNDEI OVERI -0.56316622 2.95766E-12 
UNDEI OVER2 -0.270248305 0.002034603 
UNDEI FSMI 0.175122999 ONSM526 
LNDEI GRAM 0.192004917 0.029914498 
LTNDEI NURS4 0.257774844 O. DO3307707 
UNDEI SEGRE 0.261716471 0.002943944 
UNDEI UNDE2 0.360166529 2.96842E. 05 

POPLNI DENS -OA27731602 4.75613E-07 
POPLNI FSM2 -0.33252672 0.000125602 
POPM LONE -0.327494307 O. OD0161015 
POPLNI FSMI -0.317790009 0.00025694 
POPLNI GRAM -0.3159=1 0.000291913 
POPLNI EXCL2 -0.264946765 0.002508376 
POPLNI EALI -0.262047682 0.002907676 
POPLNI EAL2 -0.256231195 0.00350719 
POPLNI ABSEI -0.236871557 0.00710183 
POPLNI ABSE2 -0232669613 0.008220032 
POPLNI COST2 -0.224337093 0.010905239 
POPLNI COSTI -0.212099021 0.016239007 
POPLNI SEN2 -0.19269=11 0.039023334 
POPLNI KS2 0.189156732 0.033,428133 
POPLNI WIHTE2 0.245335209 0.005251089 
POPLNI NOM11 0.259110891 0.003265659 
POPLNJ GCSE 0.367485017 1.98012E-05 
POPLNI AREAI 0.416943927 9.85937E-07 
POPLNI AREA2 0.446319534 1.28986E-07 
POPLNI POPLN2 0.963235123 3.38862E-19 

SEGRE AREA2 -0.329727909 0.000144294 
SEGRE GCSE -0.326432372 0.000169586 
SEGRE KS2 -0,31023736 0.000365449 
SEGRE AREAI -0.310007494 0.000369339 
SEGRE )OBS -0251536458 0.004192059 
SEGRE STATE . 0.212793192 0.015894959 
SEGRE LARGEI . 0.201297945 0.022699211 
SEGRE SNOB . 0.178007133 0.0444049 
SEGRE ABSE2 0.186888072 0.034660445 
SEGRE ABSEI 0.210447524 0.01710923 
SEGRE EXCL2 0.226955415 0.0100= 
SEGRE DENS 0.248060513 0.004754399 
SEGRE SENI 0.253404686 0.003900676 
SEGRE LINDE1 0.261716471 0.002943944 
SEGRE EXCLI 0,19004042 0.00089719 
SEGRE SEN2 0.307744953 0.000409721 
SEGRE LJNDE2 0.3397&3669 9.16792E-03 
SEGRE FSM2 0-353247644 4.31379E-05 
SEGRE FSMI 0.404406304 2.19927E-06 
SEGRE WNE 0.472764987 1.751OIE-08 
SM CLASSI -0.399646172 5.46493E-06 
SENI NURS4 . 0.351193731 4.81205&05 
SENI GRAN2 -0.339410719 9.8797&E-03 
SENI GRAM . 0328637964 0.00015=5 
SENI WHrrE2 . 0.309345493 0.000390757 
SENI WIUTEI -0296716149 0.000671513 
SENI CLASS2 . 01"W179873 0.000891939 
SENI KS2 -0.224057368 0.011007418 
SENI LARGEI . 0.195690929 0.03585923 
SENI AREAI -0.19477404 0.036799028 
SENI AREA2 . 0.179910693 0.0421433 
SENI ABSE2 0.211797994 0.016394701 
Sm SNOB 0=572633 0.011563963 
SENI EXCL2 0.226512921 0.010139506 
SENI LONE 0234202849 0.007794996 
SENI SEGRE 0.253404696 0.003900676 
SENI EAII 0.272006794 0.001996379 
SENI EALI 0.27439381 0.001723074 
SENI NQVS 0291245469 0.000851909 
SENI ABSEI 0.319574039 0.000235999 
SEM COST2 0.336335637 0.000102737 

UNDE2 GCSE -0.343747619 7.10724E-05 
LINDE2 OVERI -0.279432517 0.00140179 
LINDE2 KS2 -0.275514373 0.001645807 
UNDE2 LARGEI -0.25731899 0.003365526 
UNDE2 GRAN2 -0.241162378 0.006101569 
UNDEZ WHrrEl -0.231207237 0.008643906 
UNDE2 VrHrm -0.212244869 0.016164035 
UNDE2 AREA2 -0.211212708 0.01670113 
UNDE2 CLASS2 -0.205242025 0.020121821 
UNDE2 AREAI -0.196134241 0.026497938 
UNDE2 EALI 0.20353225 0.021206353 
UNDE2 EAL2 0.20635073 0.019444407 
UNDE2 COSTI 0.207630923 0.018686787 
UNDE2 GRAM 0.223705857 0.011137011 
LTNDE2 SEN2 0.237983581 0.006829549 
UNDE2 DENS 0.242938695 0.00572359 
UNDE2 ABSEI 0.247646782 0.004926999 
UNDE2 ABSE2 0.284937326 0.001114415 
LTNDE2 COST2 0.31525391 0.000289431 
UNDE2 EXCLI 0.326175471 0.000171723 
LTNDE2 SEGRE 0.338793669 9.16782E-05 
UNDE2 EXCL2 0.340693468 9.31665E-05 
UNDE2 UNDEI 0.360166529 2.96842E-05 
UNDE2 FSM2 0.396323774 6.66936E-06 
UNDE2 FSMI 0.405571619 2.04193E-06 
UNDE2 LONE 0.457799545 5.5407E-09 

POPLN2 DENS -0.513749413 5.44708E-10 
POPIN2 FSM2 -0.420521491 7.72896E-07 
POPLN2 LONE -OA1505357 1.10967E-06 
POPLN2 FSMI . 0.402883461 2.41974E-06 
POPLN2 EXCL2 -0.360521325 2.9113SE-05 
POPLN2 GRAM -0.346207423 6.25489E-05 
POPLN2 ABSE2 . 0.319478691 0.000237062 
POPIN2 COST2 -0.316268518 0.000275959 
POPLN2 ABSEI . 0.313351031 0.000316354 
POPLN2 EALI . 0.313219297 0.000318301 
POPLN2 EAL2 -0.306239829 0.00043992 
POPLN2 COSTI -0.249966599 0.004432424 
POPLN2 SEN2 . 0.233042587 0.008114582 
POPLN2 KS2 0.234924661 0.007601846 
POPIN2 CLASS2 0.254638545 0.003724278 
POPLN2 ALEVEL2 0.256072163 0.003528343 
POPlN2 WlirTE2 0.301820707 0.000535536 
POPLN2 WHrrEl 0.320327549 0.000227662 
POPLN2 GCSE 0.438798975 2.20758E-07 
POPLN2 AREA2 0.504544988 1.2422E. 09 
POPLN2 AREAI 0.522776269 2.35716E. 10 
POPLN2 POPLNI 0,963235123 3.39862E-19 

SEN2 WHrMl . 0.441974699 1.76221E-07 
SEN2 VIHM , -0.433709232 3.15273E-07 
SEN2 KS2 -0.412328943 1.32399E-06 
SEN2 CLASSI -0.411475932 1.39906E-06 
SEN2 LARGEI -0.351018855 4.85687E-05 
SEN2 ME . 0.326002021 0.000173179 
SEN2 AREA2 . 0.305190226 0.000460401 
SEN2 AREAI -0.290059373 0.001366008 
SEN2 POPLN2 -0.233042597 0.008114582 
SEN2 CLASS2 -0207782041 0.018599061 
SEN2 STATEI . 0.207068754 0.019016279 
SEN2 ALEVEL2 . 0.1982DO116 0.024917557 
SEN2 POPLNI . 0.192682258 0.039023334 
SEN2 NQVS 0.220911597 0.012215693 
SEN2 UNDE2 0.237993581 0.006829548 
SEN2 SEGRE 0.307744953' 0.000409721 
SEN2 EXCLI 0.314364115 0.000301743 
SEN2 EXCL2 0.338903129 9.15875E-05 
SEN2 FSMI 0.367595933 1.96786E-OS 
SEN2 COST2 0.414175003 1.17415E-06 
SEN2 FALI 0,419641258 S. 19466E-07 
SENZý FSM2 0.422114539 6.94945E-07 
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SENI EXCLI 0331134US 4.9270SE-05 
SENI DENS 0.366ISMS 2.13266E-05 
SENI COSTI 0.429590204 4A8862E-07 
SENI SEN2 0.67280765 3.39962E-19 

SNOB GRAM -0.3727059011 1.17663E-12 
SNOB NURS4 -0.506577623 1.03799E-09 
SNOB GRAN2 -OA96136077 5.94891E-09 
SNOB FSMI -0.364535794 2.3338E. 05 
SNOB FSM2 -0.329199696 0.000149161 
SNOB CLASSI -0-318142914 0.000252585 
SNOB ABSE2 -0-IM35054 0.000592502 
SNOB WHn7E2 -0.27965342 0.001447502 
SNOB LONE -0.240697506 0.006203524 
SNOB WHrrEl -0.229673917 0.009424316 
SNOB SEGRE . 0.179M7133 0.0444048 
SNOB EAL2 0.19065592 0.04129468 
SNOB EALI 0.203371476 0.021310874 
SNOB SENI 0222572633 0.011563963 
SNOB COST2 0.269029179 0.002135812 
SNOB COSTI 0364851189 2.29332E-05 
SNOB ALEVEL2 0375240941 127537E-05 
SNOB GCSE 0.410436635 1 A9612E-06 
SNOB KS2 0.454137639 72755E-08 
SNOB JOBS 0.915420219 339962E-19 
SNOB NQVS 0.955064001 338862E-19 

vami EAL2 -0.979379294 338962E-19 
wHrrEl EALI . 0.97924929 3,38962E-19 
wiml DENS -O. LU969495 338962E. 19 
WHrrEl COST2 . 0.766334591 338862E-19 
WHrrEl COSTI . 0.721964312 338862E-19 
WHrrEl ABSEI -0.71169104 338962E-19 
Wfumi FSM2 -0.644964552 2.12142E-17 
WHrMl LONE . 0.609047394 9.06839E-15 
WHrrEl FSMI . 0.565479272 2.75626E-12 
WHIM ABSE2 -OA&W&5574 9.7633&E-09 
WHrrEl SEN2 . 0.441974699 1.76221E-07 
wHrml EXCL2 -0.423325437 6.40763F, 07 
w1uni NQVS -OA01672929 2.61072E-06 
wifful EXCLI . 0355700279 3.79219E-05 
WlirrEl SENI . 0.296716149 0.00067LS13 
WHIM JOBS . 0.248320243 0.004709328 
WHrrEl LJNDE2 . 0.231207237 0.008, (A3906 
winul SNOB . 0.228673817 0.009424316 
WHrrEl POPLNI 0.259110881 0.003265659 
wHn-Ei GRAN2 0.309128958 0.000394561 
Wfuni POPLN2 0320327548 0.000227662 
WHIM GCSE 0.40960381 1.57949E-06 
WRrrEl KS2 0.443147164 1.62059E, 07 
WHrrEl AREA2 0.494306565 3.00892E-09 
WHMI AREAI 0.506042025 1,09944E-09 
WHrrEl CLASS2 0.515102006 4.81372E-10 
WHrrEl LARGEI 0.34725257 2,05575E. 1 I 
VAMI CLASSI 0.633893545 1.61238E-16 
wilml wilm 0.994277073 3.38962&19 

SEN2 EAL2 0.422961869 6.56593E. 07 
SEN2 LONE OA33596989 3.1774&07 
SEN2 ABSEI 0.443039841 1.63309F, 07 
SEN2 COSTI 0.456239199 6. =12E-09 
SEN2 ABSE2 OA57964397 5.46804E-09 
SENZ DENS 0.4961292 2.5765E-09 
SEN2 SENI 0.67280765 3.38962E-19 

STATEI SEGRE -0.212793192 0.015884859 
STATEI SEN2 -0.207068754 0.019016279 
STATEI GRAM -0201246885 0.022734285 
STATEI DENS -0.193811362 0.037809076 
STATEI NURS4 -0.190401945 0.04157568 
STATEI LONE -4D. 17702386 0.045612042 
STATE AREAI 0.289847399 0.000904644 
STATEI AREA2 0.33105339 0.000135136 
STATE STATE2 0.727973203 3.38962E, 19 

STATE2 AREA2 0.188969511 0.032658267 
STATE2 STATEI 0.727973203 3.38862E-19 

va= EAL2 -0.958290117 3.39862E-19 
WIMT2 EALI -0.956029426 3.39862E-19 
VaUTE2 DENS -0.914596165 3.39862E-19 
WHM COST2 -0.761455575 3.38962E-19 
WHrM COSTI -0.717759912 3.38862E-19' 
WHIM ABSEI -0.673604959 3.38862E-1 9 
wiffm FSM2 -0.601217383 2.83876&14 
vainm LONE -0.571128979 1.42087E-12 
V4UTE2 FSMI -0.515441348 4.6662SE-10 
WHnM NQVS -0.439806437 2.05379E-07 
WHM SEN2 . 0.433709232 3.15273E. 07 
WHrM ABSE2 -0.424225457 6.03123E. 07 
WHIM EXCL2 -0.406109779 1.97335E-06 
WHITE2 EXCLI -0-339175725 9.4554E-05 
WHrM SENI -0.309343493 0.000380757 
wlinm JOBS . 0.29659939 0.00103889 
WE= SNOB -0.27865342 0.001447502 
V; HrM UNDE2 -0.212244869 0.016164033 
va= POPLNI 0.245335209 0.005251089 
WHffE2 POPLN2 0.301820707 0.000533536 
wimm GRAN2 0-33763954 9.7164&E-05 
WHrM GCSE 0.364355095 2.3573E-05 
va= KS2 0.397003088 6AO357E-06 
wiffm AREA2 0.476960633 1.25502E-08 
WHrM AREAI 0.486653372 5.7097E-09 
WE= CLASS2 0,504454673 1.25211 E-09 
wHrm LARGEI 0.531961543 9.73066E. 11 
wHrm CLASSI 0.633163966 1.9297&16 
vaum WIUM 0.984277073 3.39962M9 
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Appendix 7.5 HCA of LEAs Using City 

Component Scores 
lj* _njrcgram of LEAs Based on 1., i- -., 'D -, ýP -- 'City' Component 

Scores 

CASE05 10 15 20 25 
:., -i r, ý�, .: - .- --------------------------------------------- 

cffl4 24 - 
C3w28 28 - 
ba'h28 94 - 
UYh45 126 - 
WWBO2 68 - 
U»13 111 - 
C»912 12 - 
C8v26 26 - 

72 - 
~9 75 - 
USw38 122 - 
CYh34 34 - 
W»17 83 - 
U»11 109 - 
~8 74 - 
USw37 121 - 
ummot 105 - 
C»13 13 - 
Nftio 76 - 
uft09 107 - 
Caele 18 - 
UYM7 128 - 
U»912 110 - 
mus03 69 
U»10 108 
US*20 113 
~7 73 

wyvlß 82 

mwoot 70 
us619 112 
bmoi 67 
bm05 71 - 
usw30 117 
CN&30 30 
Uth44 125 

NUV20 86 
caa31 31 
UYh46 127 
usw32 119 
cmoi 1 
C»14 14 
Lo107 53 
usw31 lie 
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CSw27 27 

USw36 120 

CS*23 23 

UTh43 124 

mile 64 

cusis 15 
CS&22 22 
Krh29 95 

CROD5 5 

CS020 20 
CSW25 25 

bWwl2 79 
bcrh3l 97 
CKS09 9 
USe22 114 
CSw29 29 
c2sol a 

CBM03 3 

MIX30 94 

CZs07 7 
CSe2l 21 

Casio 10 
Czsll 11 
CMs33 33 
MWG 102 
U2423 115 
UM19 95 

Lý.. - 44 
LUIUr, 52 

L0102 48 
L0120 66 

MWM21 87 
LI104 37 

L0114 60 
L0109 55 

UEsO5 106 
L0111 57 

UEM02 104 
L0117 63 

L01 12 58 

MWM2 5 91 

CSe17 17 
L0115 61 
CEM04 4 
MYh33 99 

CEm02 2 

CNe16 16 
L0119 65 
UWM41 123 
MYh35 101 
CEs06 6 
CWra32 32 
MNw1 8 84 
CSe19 19 
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USe26 116 
L0105 51 
mWil 77 
L0103 49 
HNwl3 79 
HNW15 81 
uEmol 103 
MWm23 89 
LI106 39 
KW7 93 
L1108 41 
L1109 42 
L1110 43 
L1113 46 
Lolol 47 
Lollo 56 
MYh32 98 
HWzm2 4 90 
L1103 36 
MNwl4 so 
Mwtm22 as 
L0108 54 
MYh34 100 
LI107 40 
L0104 50 
LI112 45 
L0116 62 
MWM26 92 
L1105 38 
L0113 59 
LI101 3S 
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Appendix 7.6 Basic DEA Models 

Introduction: Why Data Envelopment Analysis? 

In both the private and public sector, in order to enable effective control and management 
decisions it is essential that the efficiency of comparable production units can be 

measured. This can be done by accounting for, one way or the other, for all the inputs that 

a unit uses to produce its outputs. Efficiency measurement techniques usually start by 
formulating a production function. A production function is a relationship between the 

output(s) and input(s). In traditional parametric measures of efficiency, the production 
frontier or isoquant is assumed to be known. If not, it is estimated parametrically. Thus 

the relationship between inputs and outputs has a known functional form, the statistical 
properties of which can be tested rigorously. For example, in Cobb-Douglas parametric 
functions, averaging techniques such regression analysis are used to estimate the 

production function. Each production unit is then compared to the average. Clearly, the 

main disadvantage of this type of methodology is that it has to be based on parametric 
assumptions. Furthermore, not only is the unit of comparison hypothetical but its 

performance is only 'average: The methodology provides no insight as to the best 

achievable efficiency. 

Data Envelopment Analysis is a popular efriciency measuring technique because one 
does not need to make any parametric assumptions about the form of the production 
function. Instead, a best practice function is estimated using observed inputs and outputs. 
Rather than comparison with a hypothetical 'typical' unit estimated by a parametric 
function, the efficiency of each unit is then estimated by comparing it with the best 

achievable efficiency observed in practice. Thus, estimates in possible improvements in 

efficiency can be assumed achievable because they are based on what has been observed 
in practice. 
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Basic DEA Models 

Symbols, Terms and Definition of Efficiency 

DMU: A Decision Making Unit. The efficiency of one particular DMLý is computed by 

comparison with other homogenous units, DMUj. 

n is the number of DMUs 

s is the number of ouputs 

yr is any output 

u, the weight for output y, 

m is the number of inputs 

xi is any input 

yj is the the Nveight for input x, 

A DMU is efficient (see Charnes and Cooper, 1985) if there is no possible improvement 

in the outputs or inputs. This is achieved when none of the outputs can be increased 

without increasing -any of the inputs or reducing one or more or other outputs; or when 

none of the inputs can be reduced without increasing one or more of the other inputs or 
decreasing one or more of the outputs. Mathematically, a DMU is efficient only if its 

efficiency score is I and all slacks are zero. 

The General DEA Problem 

The original basic DEA problem extended Farrel's single output/multiple input efficiency 

measure (Farrel, 1957) to the multiple output/multiple input case. It was developed by 
Charnes, Cooper and Rhodes (1978). Efficiency is defined as the ratio of the virtual 
output produced to the virtual input consumed. The virtual performance factors are 
calculated by summing the weighted outputs and inputs so that the objective function for 

a DMU. is 
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s 

zp, y,. 
max h U. 7] 0 Ev, x. 

1-1 

Arbitrary maxismisation of h. is prevented by limiting the output weights P'. and input 

weights sl such that no DMU in the technology set can achieve efficiency exceeding 

unity. The technology set comprises all the DMUs, inclusive of DARý in this basic case, 
with which the performance of DMU. is compared. This inequation is written as: 

±, P, Y, j :51 ;j 
vtxv 

Since the inputs and outputs are non-negative, the weights must also be positive: 

pn 11 ý: c 

The constant cis non-Archimedean. 

Formulated this way, the basic DEA is a non-linear programming problem. It is firstly 

simplified by linearisation. The resultant linear programming problem is then solved. 

The overall efficiency measure of Charnes, Cooper and Rhodes (CCR) 

Charnes, Cooper and Rhodes (1978) performed this lincarisation to develop what is now 
widely known as the CCR model. In more recent publications (e. g. Chamcs et al., 1994), 

what vms originally the dual formulation of the CCR model is presented as the- primal. 
This is most probably because the dual gives a clearer interpretation of the objective 
function (Norman and Stoker, 199 1). In the primal of the input-oriented CCR model, the 

objective is to find the minimum value of 0,,, by the same proportion-of which-all the 
inputs of DAM. can be reduced so that it (DAR)ý) can achieve unity efficiency while 
keeping all its outputs constant: 

A301 



minO. - [7.8] 

Where sT and s, * are the input and output slacks, respectively. 

After minimising a, the objective function then calculates the slacks, i. e. the maximum 

values of the further reductions in inputs and increments in outputs that DMU, must make 
in order to achieve full cfficiency. 

Since DEA is based on observable performance, the resultant improvement in the 

performance of DAW, must be based on performance that has been demonstrated 

achievable. Therefore, the minimum achievable proportion of each input of DMVý must 

at least be as great as the weighted combination of the same input for all the DMUs. 

Aixy 

At the same time, each output of DMU. cannot exceed the weighted combination of the 

same output for all DMUs. 

i Aj yj ; -> y,,, ;r 
J. 1 

Ile dual fonnulation of the CCR shows the linearisation step of the original non-lienar 

problem more clearly: 

Max h. 
, p, y,. [7.9] 

in 

m 
s. t EVIX li Pry'ri 1-1 r-I 

P,, zt e 
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If the objective is to find the maximum proportion 4 by which each output of DMUo 

must be increased in order to achieve unity efficiency while keeping the inputs constant, 

the reciprocal or output-oricnted formulation of the CCR is appropriate (see Charnes ei 

al, 1994). In the CCR model 0. and ý,, are reciprocal. In both cases, a unity value 

indicates a relatively efficient DMU. Values differing from unity are indicators of relative 
inefficiency. However, since in order to achieve efficiency, DMUs are projected 

othorgonally to different parts of the input- and output-oriented frontiers, the slacks are 

calculated differently. Hencc if the model is meant for target setting, the choice of 

orientation becomes important. 

Fig. 7.11 An Erampk of the CCR Frontier 

y 10 

81 
P4 
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P3 P7 
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PS 
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P6 

0 x 

1 

0 2 10 12 

Fig. 7.11 shows a simple example (reproduced from Charnes et aL, 1994). There are 
seven DMUs (denoted PI to P7). Each uses one input X and produces one output Y. It can 
be seen that the efficiency frontier is a continuous straight line passing through the origin. 
This indicates two important properties of the frontier. Using elementary geometry, it can 
be sho%Nm that the two alternative measures of efficiency, 0. and 4, will always be 

reciprocals as mentioned above. This is because, although an inefficient DMU is 
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projected to a different part of the fronfier, the slope at the final point is always the same. 

Secondly, the line has constant slope and so returns to scale are constant. Thus, the model 

allows the specification of o%-crall efficiency but does not give any indications as to 

whether using a larger scale of the input results in a proportionately lower or higher 

production rate of the output. To identify technical and scale inefficiencies, Banker, 

Charnes and Cooper (1984) extended the CCR model. 

Technical and Scale Inefficiency Measurement: By Banker, Charnes and Cooper 

(BCQ 

Banker, Chamcs and Cooper adjusted the CCR model in such a Nvay that for each DMU 

being analysed, technical cfficiency could be determined. They managed this by allowing 

the frontier to be flexible enough to depart from that determined by DMUs with the most 

productive scale size. Thus, in the example, the outlying DMUs PI, P2, P.; and P4fonn 

the BCC frontier because each has the highest productivity for its scale size (Fig. 7.12). 

Fig. 7.12 An Exampk of the BCC Frontier 

y 10q 

P4 

P3 P7 

6 

P2 

4 

p5 

Pl 

P6 
0 

x 
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Between two adjacent DMUs, e. g. PIP2, the frontier is a continuous straight line, which 

represents constant returns to scale. This carries the inherent assumption that a composite 
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D, tfU, such as A, whose performance is a weighted linear combination of other DMUs, 

viz. P, and P2, can be constructed. Beyond P, the returns to scale change to that 

demonstrated by P2Pj: The BCC ftonticr is pieceNNise continuous. 

Mathematically. BCC achieved the N-Aable returns to scale frontier by introducing a new 

variable u. into the general efficiency measure. Thus the input minimisation objective 

becomes 

+ U. 
max [7.101 

I: V, X. 
*4 

Where the unconstrained -t-ariable g, allows the slope of part of the frontier to which each 
DMU is projected to %-ary. In the input minimisation primal formulation, the flexibility of 

the BCC ftontier is achieved by constmining the sum of the DMU weights ý-, to 1. 

Min 0. - 

S. t. 

ý "i Yj -a Y. 

. t, =' 
A's-, s* ý: 0 

The ftee variable u. appears in the dual. 
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8 
max h. + u. [7.12] 

in 

Ev, x. 

S. t ZVI X,, -± P'Y" --> o 
V, c 

As in the CCR model, if the objective is to maximise the outputs while keeping the inputs 

constant, then the proportion 4, for equal output augmentation is found (Banker et al, 

19 84). Unlike the CCR, however, the reciprocal relationship between 0,, and 0, no longer 

holds and the t%vo cfficiency measures are not equivalent. This is because, as in the CCR, 

a DMU is projected to a different part of the same frontier. The difference is the slope of 

the ftontier is now different at the two points. This can be depicted graphically. For 

example, to reduce its inputs or augment its outputs, DMU PS can be projected to points 

A and B on the frontier, respectively. The slopes at these points are different, making the 

measures of cfficicncy unrelated. 

lie other, more obvious, property resulting from this is that the input and output slacks 

are calculated differently. Consequently, the results of the input-oriented and output- 

orientated BCC model have no arithmetic equivalence. They are equivalent only in the 

classification of relatively efficient and inefficient DMUs. Altogether, as in the CCR, the 

choice of the orientation of the BCC model is crucial. 

From above, the CCR model specifies the overall efficiency of a DMU by comparing its 

performance to DMUs that have demonstrated the most productive (optimal) scale size. 
The BCC, on the other hand, detennines efficiency relative to a frontier comprising the 

most productive DMUs at a given scale size. Thus, if a DMU is technically efficient 
(BCQ but incfficient overall (CCR), the residual inefficiency can be attributed to the 
DMU's scale of operation diverging from the most productive scale size as determined 
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by the CCR frontier. This scale inefficiency is best depicted diagrammatically. Fig. 7.13 

shows a composite of Fig II and Fig. 12 above, showing both the CCR and BCC 

frontiers. The seven DMUs have been renamed A, B, C, D, E, F and G. The objective 

remains input minimisation. The points h- and I, - represent the efficient projections of 
DAfUj, onto the CCR and BCC frontiers, respectively. The point F represents the 

efficient projection of the technically efficient DAIUI, -, on to the CCR frontier. The scale 

(or price) inefficienc,, of production at F, resulting from the divergence of production at 

the most productive scale size at point F, can be measured by the length of the line FF. 

Mathematically the input minimisation efficiency measures of F is written as 
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Overall Efficiency= AP 
AF 

Technical Efficiency= AP 
AF 

Scale Efficiency= 
AP AP AP 
ýF ýF 

/ 
AF 

Hence, Ovemll Effliciency =Scale Efficiencyx Technical Efficiency 

By comparing the technical efficiency of a DMU with its overall efficiency, the amount 

of gains that can be obtained by changing the scale of operation to the most productive 
scale size can be determined. 

Limitations and Extensions of Basic DEA Models 

Like most mathematical models, the basic DEA models have several simplifying 

assumptions. While most assumptions are reasonable, the ones that are not can make 

results from basic DEA models highly contestable. To remove some of these limitations, 

and indeed to improve the analytical powers of DEA models, several important 

extensions to the basic models have been made. 

Perhaps the most glaringly unrealistic assumption of all is that DMUs have discretionary 

powers over all performance factors. It is assumed, for example, in all the input-oriented 

models described above, that any and all the inputs can be reduced. Similarly, in all the 

output-oriented models any and all the outputs can be increased. This is, however, not the 

case in reality. For example, in educational performance measurement, LEAs cannot 

change the levels of variables such as the number of children eligible for free school 

meals, number of children for whom English is an additional language, etc. It would be 

meaningless, for instance, having modeled LEAs using one of the basic DEA models, to 

suggest that an LEA could improve its performance if it halved the number of children 

eligible for free schools meals. This is because eligibility for free school meals and 

similar factors are environmental and as such have essentially uncontrollable levels. DEA 

Analysts (e. g. Banker and Morey, 1986b; Ray, 1988) have therefore developed 

extensions to the basic models to account for the non-discretionary attribute of some 
inputs and outputs. 
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Essentially, the basic DEA model is modified so that only those inputs or outputs, which 

are controllable, can be modified when the DEA linear programming problem is solved. 
One method involves dividing each set of inputs and outputs into two sets of the 

controllable and the uncontrollable. The input minimisation or output maximisation is 

then performed only within the controllable set while ensuring that the uncontrollable set 
satisfies the other constraints. Thus, the primal input-oriented BCC model with- 
uncontrollable inputs, such as has been used to analyse the efficiency of LEAs in this 

project can be constructed, as follows. 

Defines outputs, e. g. the proportion of children with GCSEpasscs or better, as y, r= 1,. 

. ., s. Partition the original m inputs so that the t controllable inputs, e. g. cost per pupil, 

are defined as xj, i=1, ..., t, while letting the - uncontrollable inputs, e. g. LEA 

deprivation component score, be denoted by x, ,i=1, ..., z. Then the relative efficiency 

of a DMU. can be expressed as 

Min 0. -c Es, - + 2: s+ [7.14] ( 
J. i 

r-) 8) 
s. t. O. X"; -> Ajxt" i 

J-1 

xio > AJXV, 
J-1 

Ai Yj ?-y J. 1 

J. 1 

A's-, s* >- 0 

In the analysis of LEA efficiency, another important limitation of the basic models that 
came to the fore was that they couldn't realistically admit the analysis of categorical 
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variables. This is a result of the assumption that the efficient projection of a DMU can be 

a linear composite of other DMUs. For example, one of the results of the Principal 

Component Analysis and Hierarchical Cluster Analysis of LEA environmental variables 
=s that LEAs can be categorised into two mutually exclusive groups based on 
deprivation: rich and poor. At one stage, the objective was to test whether the deprivation 

group to which an LEA belongs impedes (or enhances) its performance significantly 
enough to affect efficiency. Assuming that it does, then using a basic DEA model, it is 

conceivable that the comparators- DMUs that determine the part of the frontier to which 
an inefficient DMU is projected- of a poor LEA would be a couple of rich DMUs. If this 
is assumed reasonable, then it might be stipulated that the LEA could improve its 

perfqrmance if it changed its environment from poor to affluent. This, if not merely 
futile, is surely not equitable. A more equitable model would specify a hierarchy of 

comparators such that an LEA can only be compared with other LEAs whose deprivation 
is as high or worse: Poor LEAs are compared only with other poor LEAs; Rich LEAs are 
compared with other rich LEAs as well as poor LEAs. 

Based on similar logical processes, Banker and Morey (1986a) developed the first model 
to include categorical variables. Heeding Kamakura's caveats about applicability (1988), 

Charnes et al. (1994) modified Banker and Morey's model to improve its validity and 

computational functionality. The modified model can be described in the following way. 

Let there be a total of L categories and the level of each category be represented by k, k= 
1, ..., L Define a hierarchy of categories such that k represents more disadvantage than k 
+ 1. Define also the Universal set N to which all DMUs belong. Divide N into categorical 
subsets of DMUs so that all DMUs for which the value of the categorical variable is k are 

members of the subset Dt; D, (, D2... (, Dk... (, DL = N. Then the primal of the input 

oriented BCC model can be re-written w. 

MinO,, - ýsT+ýs, + [7.15] 

s. t. 0OXIO ý: ZAJXIJ 
1! = ly 1m jeu"k. iDk 
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n 

y, r 
je Dt, 

J,. UýDkj 

A's-, s* ý: 0 

In the analysis of the influence of the category of deprivation on LEA performance 

mentioned above, what this meant was efficiency was analysed in two stages. In the first 

stage poor LEAs were analysed by comparing performance amongst themselves; then the 

relative efficiency of rich LEAs was analysed using a technology set composed of all 
LEAs. 

A311 



References 
1. Achenbach TM (199 1). Manualfor the Child Behaviour Checklistl4-18 and 1991 Profile. 

University of Vermont, Department of Psychiatry: Burlington, Vt. 

2. Ainscow M (1997). Towards inclusive schooling. British Journal of Special Education 
24: 3-6. 

3. Ainscow M, Ferrel P, Tweddle D and Malki G (1999). Effective practice in inclusion in 

special and mainstream schools working together. Dftg Research Report No 91, Centre 
for Educational Needs, University of Manchester. 

4. Ainscow M and Hart S (1994). Moving practice forward. Support for Learning 7: 115- 
120. 

5. Ainscow M and Tweedle D (1988). Encouraging Classroom Success. Fulton: London. 

6. Aitken M and Longford N (1986). Statistical modelling issues in school effectiveness 
studies. Journal ofthe Royal Statistical Society, Series A 149: 1-43. 

7. Ali Al and Seiford LM (1990). Translation invariance in Data Envelopment Analysis. 
Operations Research Letters 9: 403405. 

8. American Psychiatric Association (APA) (1987). Diagnostic and Statistical Manual of 
Mental Disorders. American Psychiatric Association: Washington, DC. 

9. Amor D, Conry-Oseguera P, Cox M, King N, McDonnell L, Pascal A, Pauly E and 
Zellman G (1976). Analysis of the Reading Program in Selected Los Angeles Minority 
Schools. Rand: Santa Monica. 

10. Anderson LW and Pellicer LO (1990). Synthesis of research on compensatory and 
remedial educatiom Educational Leadership 48: 10-16. 

11. Angrist J and Lavy V (1999). Using Maimondies' Rule to Estimate the Effect of Class 
Size on Scholastic Achievement. Quarterlyfournal ofEconomics 114: 533-575. 

12. Asen A (1996). Helping families of problem children. In: Varma V (ed). Managing 
Children with Problems. Cassell: London, pp. 106-118. 

13. Association of Educational Psychologists (1989). Integration- Problems and Possibilities 
fir Change. Association of Education Psychologists: Durham. 

14. Audit Commission (1992). Getting in on the Act. Provision for Pupils with Special 
Educational Needs: the national Picture. HMI: 'London. 

A312 



15. Audit Commission (1999). Local Authority performance indicators: education services. 
99/34 823 , HMI, Iondon. 

16. Baker ET, Wang MC and Walberg HJ (1995). The effects of inclusion on learning. 
Educational Leadership 53: 33-35. 

17. Banker DR and Morey CR (1986a). The use of categorical variables in Data 
-Envelopment Analysis. Management Science 32: 1613-1627. 

18. Banker RD (1984). Estimating most productive scale size using Data Envelopment 
Analysis. European Journal of0perational Research 17: 35-44. 

19. Banker RD (1993). Maximum likelihood, consistency and Data Envelopment Analysis: A 
Statistical Foundation. Management Science 39: 1265-1273. 

20. Banker RD, Chames A and Cooper WW (1984). Some models for estimating technical 
and scale inefiliciencies in Data Envelopment Analysis. Management Science 30: 1078- 
1092. 

21. Banker RD and Morey R (1986b). Efficiency analysis for exogenously fixed inputs and 
outputs. Operations Research 34: 513-52 1. 

22. Barber M (1993). Raising standards in deprived urban areas. Briefing No 16, National 
Commission on Education, London. 

23. Barrow G (1998). Disaffection and Inclusion: Merton's Mainstream Approach to 
Difficult Behaviour. CSIE: Bristol. 

24. Barton L and Tomlinson S (1981). Special Education: Policy, Practices and Social 
Issues. Harper and Row. "London. 

25. Barton L and Tomlinson S (1984). Special Education and Social Interests. Croom Helm: 
London. 

26. Bentley D (1987). Intervie%ving in the Context of Non-verbal Research. In: Powney J and 
Watts'M (eds). Interviewing in Educational Research. Routledge and Keegan ? udl: 
London. 

27. Bernestein B (1970). A Critique of the Concept of 'compensatory Education'. In: 
Rubinstein D and Stoneman C (eds). Education for Democracy. Penguin: 
Harmondsworth. 

28, Beny WD (19 84). Nonrecursive Causal Models. Sage Publications, Inc.: London. 

29. Bessent A, Bessent W, Elam J and Long D (1984). Educational productivity council 
employs management science methods to improve educational quality. Interfaces 14: 1-8. 

A313 



30. Bessent AM and Bessent EW (1980). Determining the comparative efficiency of schools 
through Data Envelopment Analysis. Education Administration Quarterly 16: 57-75. 

31. Bessent AM, Bessent EW, Cooper WW and Thorogood NC (1983). Evaluation of 
educational program proposals by means of DEA. Education Administration Quarterly 
19: 82-107. 

32. Bessent AM, Bessent EW, Kennington J and Reagan B (1982). An application of 
Mathematical Programming to assess productivity in the Houston independent school 
district. Management Science 28: 1355-1367. 

33. Bickman L and Rog DJ (1998). Applied Social Research Methods. Sage: London. 

34. Birch HG, Richardson SA, Baird D, Horobin G and Illsey R (1970). Mental Subnormality 
in the Community., A Clinical and Epidemiological Survey. Williams and Wilkins: 
Baltimore. 

35. Blakey LS and Heath AF (1992). Differences Between Comprehensive Schools: Some 
Preliminary Findings. In: Reynolds D and Cuttance P (eds). School Effectiveness: 
Researck Policy and Practice. Cassell: London. 

36. Blalock HM (1960). Social Statistics. McGraw-Hill, Inc.: London. 

37'. Booth T (1996). A perspective on inclusion from England. Cambridge Journal of 
Education 26: 87-99. 

38. Bradley S, Johnes G and Millington J (2000). The Effect of Competition on the Efficiency 
of Secondary Schools in England. EJOR Accepted Paper, Centre for Research in the 
Economics of Education, Department of Economics, The Management School, Lancaster 
University. 

39. Bradley S and Taylor J (1999). The effects of school size on exam performance in 
secondary schools. Oxford Bulletin ofEconomics andStatistics 60: 291-324. 

40. Brimblecombe N (1999). Inspecting the Inspection System: OfSTED Inspection Statistics 
give a"Misleading'Picture of Schools in this Country. "In: Doiling and Simpson (eds). 
Statistics in Society. Arnold: London. 

41. Burstall C (1979). Time to mend the nets: a commentary on the outcomes of class size 
research. Trends in Education 3: 27-33. 

42. Burton J and Moss D (2001). Peer Pressure and Peer Choices. South Dakota State 
University, . 

43. Carroll DJ and Chang J (1970). Analysis of individual differences in Multidimensional 
Scaling via an N-way generdlisation of Eckart-Young decomposition. Psychometrika 35: 
283-299 and 310-319. 

A314 



44. Carroll DJ and Wish M (1974). Multidimensional Perceptual Models and Measurement 
Methods. Handhook ofPerception 2: 395412. 

45. Carvel J (30 December, 1999). "Heads angry at exclusion curbs. " The Guardian pp. 6. 

46. Cattell RB (1966). The Scree test for the number of factors. Multivariate Behavioural 
Research 1: 245-276. 

47. Charlton T and David K (1993). Managing Misbehaviour: Strategies for Effective 
Management ofBehaviour in Schools. Macmillan: Basingstoke. 

48. Chames A and Cooper WW (1985). Preface to topics in Data Envelopment Analysis. 
Annals of0perational Research 2: 59-94. 

49. Chames A, Cooper WW, Lewin AY and Seiford LM (1994). Data Envelopment 
Analysis: theory, methodology andapplicatiom Kluwer Academic Publishers: Boston. 

50. Chames A, Cooper WW and Rhodes E (1978). Measuring the efficiency of decision- 

making units. European Journal of Operational Research 2: 429444. 

51. Chazan M, Laing A and Davies D (1994). Emotional and Behavioural Difficulties in 
Middle Childhood Falmer Press: London. 

52. Chekland P and Scholes J (1990). Soft systems: methodology in action. Wiley: 
Chichester. 

53. Christophos R and Renz P (1969). A critical examination of special educational 
programs. Journal ofSpecial Education 3: 371-3 80. 

54. Cinca C, Mar Molinero C and Callen F (2001). The Path to Efficiency in DEA. 
Multidimensional Scaling as a 7bol for Post-Optimality Analysis. Southampton 
University, Southampton. 

55. Cole T and Visser J (1998). How should the Effectiveness' of Schools for Pupils with 
EBD be assessed? Emotional and Behavioural Difficulties 3: 3743. 

56. Cole T, Visser J and Daniels H (1999). A model explaining effective EBD practice in 

mainstream schools. Emotional and Behavioural Difficulties 4: 12-18. 

57. Cole T, Visser J and Upton G (1998). Effective Schoolingfor Pupils with Emotional and 
Behavioural Difficulties. David Fulton Publishers: London. 

58. Coleman JS, Campbell E, Hobson C, McPartland J, Mood A, Weinfield F and York R 
(1966). Equality ofEducation Opportunity. US Government Printing Off-ice: Washington. 

59. Coleman JS and Hoffer T (1987). Public and Private Schools: the Impact of 
Communities. 'Basic Books: -New-York. 

A315 



60. Coleman P, Collinge J and Seifert T (1993). Seeking the levers of change: participant 
attitudes and school improvement. School Effectiveness and School Improvement 4: 59- 
83. 

61. Coombes MG and Raybould SR (1990). Profiling neighbourhoods: social and 
environmental statisticsfor Tyne and Mear. Centre for Urban and Development Studies, 
University of Newcastle upon Tyne. 

62. Coombs CH (1964). A Theory ofData. John Wiley: New York. 

-63. Cooper P (1998). Theories of Causation and Policy Responses in Relation to EBD since 
1981. In: Lasslet R, Cooper P, Maras P and Law B (eds). Changing Perceptions: 
Emotional and Behavioural Difficulties since 1945. AWCEBD: East Sutton. 

64. Cooper P, Smith C and Upton G (1994). Emotional and Behavioural Difficulties. 
Routledge: London. 

65. Corbett MJ (1994). Critical Cases in Organisational Behaviour. MacMillan: London. 

66. Craft M, Raynor J and Cohen L (1980). Linking Home and School: A New Review. 
Harper and Row-. London. 

67. Creemers BPM, Reynolds D and Swint FE (1994) The International School Effectiveness 
Research Programme (ISERP): First results of the quantitative study. The British 
Education Research Association Conference. Oxford. 

68. Crowther D, Dyson A and Millward A (1998). Costs and outcomes for pupils with 
Moderate Learning Difficulties in special and mainstream schools. DfEE Research 
Report No 89, Special Needs Research Centre, University of Newcastle upon Tyne. 

69. CSIE (1989). The Inclusion Charter. CSIE: Bristol. 

70. CSIE (1999). Inclusive Education: The Right to Belong to Mainstream. CSIE: Bristol. 

'71. Currie J and Thomas D (1995). Does Head Start Make a Difference. The American 
Economic Review 85: 341-364. 

72. Cuttance P (1992). Evaluating the Effectiveness of Schools. In: Reynolds D and 
Cuttance P (eds). School Effectiveness: Research, Policy and Practice. Cassell: London. 

73. Cuttance PF (1988). Intra-system variation in the effectiveness of schooling. Research 
Papers in Education 3: 183-219. 

74. Daly P (1991). How large are secondary school effects in Northern Ireland? School 
Effectiveness and'Improvement 2: 305-323. 

A316 



75. Daniels H, Visser J, Cole T and de Reybekill N (1998). Emotional and Behavioural 
Difficulties in mainstream schools. DfEE Research Report -No. 90, School of Education, 
The University of Birmingham. 

76. Dartington Hall Social Research Unit (1995). Messagesfrom Research. HMSO: London. 

'77. Davie R, Upton G and Varma V (1996). Yhe Voice ofthe child Falmer: London. 

78. Davies L (1984). Gender and comprehensive schooling. In: Ball SJ (ed). Comprehensive 
Schooling: A Reader. Falmer Press: Lewes. 

79. Davies PM and Coxon APM (1982). Introduction. In: Davies PM and Coxon APM (eds). 
Key Texts in Multidimensional Scaling. Heinemann Educational Books: London. 

80. Dean J (1976). Statistical Cost Estimation Fitzhenry and Whiteside: Ontario. 

81. Department of the Environment (DoE) (1995). 1991 Deprivation Index: a review of 
approaches and a matrix ofresults. HMSO: London. 

82. DES (1967). Children and Yheir Primary Schools. (The Plowden Report), HMSO, 
London. 

83. DES (1978). Special Educational Needs: report of the commission of enquiry into the 
education of handicapped children and young people. (Warnock Report), -HMSO, 
London. 

84. DES (I 983a). The 1981 Education Act. HMSO: London. 

85. DES (1983b). School standards and spending: statistical analysis. DES, London. 

86. DES (1984). School standards and spending: statistical analysis. afurther appreciation. 
DES, London. 

87. DES (1988a). Circular 7188: LocalManagement ofSchools. HMSO, London. 

88. DES (1988b). Local Management ofSchools. HMSO: London. 

89. DES and the Welsh Office (1989). Discipline in Schools: Report by the Committee of' 
Enquiry chaired by Lord Elton. HMSO: London. 

go. Dessent T (1987). Making the Ordinary School Special. The FaIrner Press: Lewes. 

91. Dey 1 (1993). Qualitative Data Analysis: A User-friendly Guide fbr Social Scientists. 
Routledge: London. 

92. ME (1994a). Code of practice on the identification and assessment of Special 
Educational Needs. HMSO, London. 

93. WE (1994b). Education Act 1993. IIMSO: London. 

A317 



94. ME (I 994c). The education ofchildren being looked after by LocalA uthorities. Circular 
13/94, HMSO, London. 

95. ME (1994d). The education of children otherwise than at school. Circular 11/94, 
HMSO, London. 

96. ME (1994e). The education ofchildren with EBD. Circular 8/94, HMSO, London. 

97. ME (1994f). The education ofsick children. Circular 12/94, HMSO, London. 

98. DfE'(1994g). Exclusionsfrom school. Circular 10/94, HMSO, London. 

99. ME (1994h). Pupil behaviour and discipline. Circular 8/94, IWSO, London. 

100. WEE (1996a). Boarding accommodation: a design guide. HMSO, London. 

101. MEE (1996b). Education Act 1996., Part IVSpecial Educational Needs. HMSO: London. 

102. MEE (I 996c). School Inspections Act. HMSO: London. 

103. MEE (1997a). The 1997 Education Act. HMSO: London. 

104. DfEff(19976). Excellence for all children: meeting Special Educational Needs. Green 
Paper, HMSO, London. 

105. MEE (1998). School standards andframework Act. HMSO, London. 

106. MEE (1999a). Yhe Education Development Plans (England) regulations 1999. Statutory 
Instrument 1999 No. 138, MISO, London. 

107. MEE (1999b). GCSEIGNVQ and GCE AIAS Level and Advanced GMVQ Examination 
Results 1997198- England. Statistical Bulletin Number 8/99, MEE, London. 

108. MEE (1999c). Permanent exclusions from schools in England 1997198 and exclusion 
appeals lodged hyparents in England 1997198. SFR 11/100, ifMSO, London. 

109. MEE (1999d). Pupil absence in maintained primary schools in England in the 1997198 
schoolyear. HMSO, London. 

110. MEE (I 999e). Pupil absence in maintained secondary schools in England in the 1997198 
schoolyear. -HMSO, London. 

111. MEE (19990. Schools Causing Concern. Circular 6/99, HMSO, London. 

112. MEE (1999g). Statistics ofEducation: Schools 1997-98. HMSO: London. 

-1-13. DME (1999h). Tackling Truancy together: a strategy document. WEE, London. 

114. Dockar-Drysdale B (1974). 7herapy in Child Care. Longman: London. 

A318 



115. Donohue J, Heckman J and Todd P (2002). The Schooling of Southern Blacks: The Roles 
of Legal Activism and Private Philanthropy, 1910-1960.7he Quarterly Journal of 
Economics 117: 225-268. 

116. Dunn LM (1968). Special education for the mildly mentally retarded: is much of it 
justifiable? Exceptional Children (Sept. ) 5-22. 

117. Dunteman GH (1989). Principal Components Analysis. Sage: London. 

118. Dustman C, Rajah N and van Soest A (1998). School quality, exam performance and 
career choice. Institute of Fiscal Studies, London. 

119. Dwyer JH (1983). Statistical Models for the Social and Behavioural Sciences. Oxford 
University Press: New York. 

120. Ekman G (1954). Dimensions of colour vision. Journal ofPsychology 38: 467-474. 

121. Elander J and Rutter M (1996). Use and development of the Rutter Parentsand Teachers' 
Scales. International Journal ofMethods in Psychiatry Research 6: 63-78. 

122. Farrel MJ (1957). The measurement of productive efficiency. Journal of the Royal 
Statistical Society Series A.: 253-290. 

123. Feldman DC and Arnold J (1983). Managing Individual and Group Behaviour in 
Organisation McGraw-Hill: London. 

124. Finkel SE (1995). Causal Analysis with Panel Data. Sage Publications, Inc.: London. 

125. Fish J (1984). The Future of the Special School. In: Bowers T (ed). Management and the 
Special School. Croom Helm: London. 

126. Flack M (1996). The Usual Suspects. Special Children 97: 11-13. 

127. Fletcher-Campbell F (2000). Literacy and Special Education Needs: a review of the 
literature. TSO: London. 

128. Fletcher-Campbell F (2001). Issues of inclusion: evidence from three recent research 
studies. Emotional and Behavioural Difficulties 6: 69-89. 

129. Fogelman K (1978). The Effectiveness of Schooling. In: Armytage WHG and Peel J 
(eds). Perimeters ofSocial Repair. Academic Press: London. 

130. Fogelman K (ed) (1983). Growing up in Great Britaim MacMillan: London. 

131. Fullan M (1993). Change Forces-Probing the depths of Educational Refornt Falmer 
Press: London. 

132. Fullan MG (199 1). Yhe New Meaning ofEducational Change. Cassell: London. 

A319 



133. Galloway D and Goodwin C (1987). The Education of Disturbing Children. Longman: 
Harlow. 

134. Ganley JA and Cubbin J (1992). Public Sector Ejficiency Measurement: Applications of 
Data Envelopment Analysis. Elsevier: Amsterdam. 

135. Gillborn D and Gipps C (1996). Recent Research on the Achievements ofEthnic Minority 
Pupils. OfSTED: London. 

136. Gillborn D and Mirza HS (2000). Educational Inequality Mapping Race, Class and 
Gender. OfSTED: London. 

137. Goacher B, Evans J, Welton J and Wedell K (1988). Policy and Provision for Special 
Educational Needs. CAssell: London. 

138. Golany Band Roll Y (1989). An application procedure for DEA. Omega 17: 237-250. 

139. Goodman R (1994). A modified version of the Rutter parent questionnaire including 
items of childrerfs strengths: A research note. Journal of Child Psychology and 
Psychiatry 35: 1483-1494. 

140. Goodman R (1997). The Strengths and Difficulties Questionnaire: A research note. 
Journal of ChildPsychology andPsychiatry 38: 581-586. 

14 1. Graham P and Rutter M (1970). Identification of Children with Psychiatric Disorder. In: 
Rutter M, Tizard J and Whitmore K (eds). Educatiom Health and Behaviour. Longman: 
London. 

142. Gray J, Jesson D and Jones B (1984). Predicting difference in examination results 
between local education authorities: does school organisation matter? Oxford Review of 
Education 10: 45-68. 

143. Gray P and Noakes J (1993). Reintegration of Children with Challenging Behaviours into 
the Mainstream School Community. In: Miller A and Lane DA (eds). Silent 
Conspiracies. Trentham: Stoke-on-Trent. 

144. Gray T (1996). Exam Performance in Special Schools. CSIE: Bristol. 

145. Hallinger P and Murphy J (1986). The social context of effective schools. American 
Journal ofEducation 94: 328-355. 

146. Hanushek E, Kain J and Rivkin S (2002). Inferring Program Effects for Special 
Populations: Does Special Education Raise Achievement for Students with Disabilities? 
The Review ofEconomics andStatistics 84: 584-599. 

147. Hanushek EA (1986). The Economics of schooling: production and efficiency in public 
schools. Journal ofEconomic Literature 24: 1141-1177. 

A320 



148. Hanushek EA (1989). The impact of differential expenditures on school performance. 
Educational Researcher 18: 45-65. 

149. Hanushek EA (1996a). Measuring investment in education. Journal of Economic 
Perspectives 10: 9-30. 

150. Hanushek EA (1996b). School resources and student performance. In: Burtles G (ed). 
Does Money Matter. Brookings Institution: Washington D. C. 

151. Hargreaves DH (1984). Improving Secondary Schools: Report of the committee on the 
curriculum and organisation of secondary schools. ILEA (Inner London Education 
Authority), London. 

152. Harman HH (1960). Modem Factor Analysis. The Chicago University Press: Chicago. 

153. Harman HH (1976). Modem Factor Analysis. The Chicago University Press: Chicago. 

154. Harris CW (1962). Some Rao-Guttman relationships. Psychometrika 27: 247-263. 

155. Haviland J (1988). Take Care Mr. Bakerl Fourth Estate: London. 

156. Hayden C (1997). Exclusions from primary school: children 'in need! and children with 
'Special Education Needs'. Emotional and Behavioural Dijficulties 2: 36-44. 

157. Hedges LV, Laine RD and Greenwald R (1994). Does money matter? A meta-analysis of 
studies of the effects of differential school inputs on student outcomes (An Exchange: 
Part 1). Educational Researcher 23: 5-14. 

158. Hegarty S (1993). Reviewing the literature on Integration. European Journal of Special 
Educational Needs 8: 194-200. 

159. Hegarty S (1994). England and Wales. In: Meijer JW, PiJl SJ and Hegarty S (eds). New 
Perspectives in Special Education; a sLx country study of integration. Routledge: 'London. 

160. Hegarty S and Pocklington K (1981). Educating Pupils with Special Needs in Ordinary 
Schools. NFER-Nelson: Windsor. 

161. Heiman GW (2001), Understanding Research Methods and Statistics: an Integrated 
Introductionfor Psychology. Houghton Mifflin: Boston. 

162. Hoxby CM (2000). The Effects of Class Size on Student Achievement: New Evidence 
from Natural Population Variation. Quarterly Journal ofEconomics 115:. 

163. Hsiao C (1986). Analysis ofPanel Data. Cambridge University Press: Cambridge. 

164. Hutton J (1995). The State We're Im Jonathan Cape: London. 

165. Jencks C, Smith M, Acland H, Bane MJ, Cohen D, Gintis H, Heynes B and Michelson S 
(1972). Inequality. a Reassessment of the Effects of Family and Schooling in America. 
Basic Books: New York. 

A321 



166. Harrison A and Greton J (eds) (19 89). Measuring Performance in Local Authorities and 
Schools. Policy Joumals: 'Newbury. 

167. Jessen RD, Mayston D and Smith P (1987). Performance assessment in the education 
sector: education and economic perspectives. Oxford Review ofEducation 13: 249-266. 

168. Johnson RA and Wichern DW (1992). Applied Multivariate Statistical Analysis. Prentice- 
Hall: Englewood Cliffs. 

169. Johnson SC (1967). Hierarchical clustering schemes. Psychometrika 32: 241-254. 

170. Jollife IT (1972). Discarding variables in a Principal Component Analysis, 1: artificial 
data. Applied Statistics 21: 160-173. 

171. Jolliffe IT (1986). Principal Component Analysis. Springer-Verlag: New York. 

172. Jones GR (1994). Organisational Yheory. Addison-Wesley: Wokingham. 

173. Jones K and Charlton T (1996). Overcoming Learning and Behaviour Difficulties- 
partnership with pupils. Routledge: London. 

174. Jordan L and Goodey C (1996). Human Rights and School Change- The Newham Story. 
CSIE: Bristol. 

175. Kaiser HF (1960). The application of electronic computers to Factor Analysis. 
Educational and'Psychological M&asurement 20: 160-173. 

176. Kamakura WA (1988). A note on the use of categorical variables in Data Envelopment 
Analysis. Management Science 34: 1273-1276. 

177. Kay J (1996). The Business ofEconomics. Oxford University Press: Oxford. 

178. Kazmier LJ and Pohl NF (1984). Basic Statisticsfor Business and Economics. McGraw- 
Hill: London. 

179. Kendall DG (1975) The recovery of structure from fragmentary information. 
Philosophical transactions of the royal society of London. London, pp. 547-582. 

180. Kendall DG, Hodson FR and Tautu P (1971). Maps from marriages, an application of 
non-metric multidimensional scaling to parish register data. Mathematics in the 
Historical and Archeological Sciences 306-318. 

181. Keys W and Fernandes C (1993). What do students think about school? National 
Foundation for Educational Research (NFER): Slough. 

182. Kim J and Mueller CW (1978a). Factor Analysis: Statistical Methods and Practical 
Issues. Sage Publications, Inc.: London. 

183. Kim J and Mueller CW (I 978b). Introduction to Factor Analysis. Sage Publications, Inc.: 
London. 

A322 



184. Klecka WR (1980). Discriminant Analysis. Sage: London. 

185. Klein M (1932). The Psycho-Analysis ofChildren. Hogarth Press: London. 

186. Krueger AB (1999). Ex"perimental Estimates of Education Production Functions. 
Quarterly Journal ofEconomics 114: 497-532. 

187. Kruskal JB (1964). Multidimensional Scaling by optimizing goodness-of-fit to a non- 
metric hypothesis. Psychometrika 29: 1-27. 

188. Kruskal JB and Wish M (1984). Multidimensional Scaling. Sage Publications: London. 

189. Kyriacou C and Sutcliffe J (1978). Teacher stress: prevalence, sources and symptoms. 
British Journal ofEducational Psychology 48: 159-167. 

190. Kyriacou CD (1986). Effective Teaching in Schools. Basil Blackwell: 

191. Laslett R (1977). Educating Maladjusted Children. Granada: London. 

192. Laslett R, Cooper P, Maras P, Rimmer A and Law B (1998). Changing Perceptions: 
Emotional and Behavioural Difficulties since 1945. AWCEBD: Kent. 

193. Lee B and Henkhuzens Z (1996). Integration in Progress: Pupils with Special Needs in 
Mainstream Schools. National Foundation for Educational Research: Slough. 

194. Lewin AY and Morey RC (1981). Measuring the relative efficiency and output potential 
for public sector organisations: an application of Data 'Envelopment Analysis. 
International Journal ofPolicy. 4nalysis and Information Systems 5: 267-285. 

195. Lipsky DK and Gartner A (1987). Capable of achievement and worthy of respect. 
Exceptional Children 54: 69-74. 

196. Lipsky DK and Gartner A (1997). Inclusion and School Reform. Transforming America's 
Classrooms. Paul H Brookes: Baltimore (MA). 

197. Lloyd-Smith M (1992). The Education Reform Act and Special Needs Education: 
Conflicting Ideologies. In: 'Jones N and Docking'J (eds). Special Educational Needs and 
the Education Reform Act. Trentham Books: Stoke-on-Trent, pp. 11 -24. 

198. Lovell CAK and Pastor JT (1994). Units invariant and translation invariant DEA models. 
Working Paper (2nd Version), Department of Economics, University of Georgia. 

199. Mancebon MJ and Bandres (1999). Efficiency evaluation in secondary schools: the key 
role of model specification and ex-post analysis of results. Education Eýonomics 7.13 1- i 
152. 

200. Mancebon MJ and Mar-Molinero C (2000). Performance in primary schools. Journal of 
the Operational Research Society 51: 843-854. 

A323 



201. Mar Molinero C (1997). Geometrical Approaches to data analysis. Course, Department 
of Accounting and Management, Southampton University. 

202. Mar Molinero C, Apellaniz Gomez P and Serrano Cinca C (1996). A Multivariate study 
of Spanish bond ratings. Omega 24: 451462. 

203. Mar Molinero C and Ezzamel M (1991). Multidimensional Scaling applied to corporate 
failure. Omega 19:. 

204. Mar Molinero C and Oreja JM (1997). A graphical interpretation ofRegression with an 
application to tourism. Working Paper, Department of Accounting and Management, 

Instituto de Estudios Universitarios de la Empresa., Southampton and Universidad de La 
Luguna Tenerife. 

205. Markus GB (1979). Anair- ing Panel Data. Sage Publications, Inc.: London. 

206. Maxwell JA (1998). Designing a Qualitative Study. In: Bickman L and Rog DJ (eds). 
Applied Social Research Methods. Sage: London. 

207. McGee VE (1968). Multidimensional scaling of N sets of similarity measures: A 

nonmetric individual differences approach. Multivariate Behavioural Research 3: 233- 
248. 

208. McPherson A (1992). Measuring added value in schools. Briefing No 1, National 
Commission on Education, London. 

209. Mercer JR (1970). Sociological Perspectives on Mild Mental Retardatiom Prentice Hall: 
Englewood Cliffs, NJ. 

210. Miller G and Nicely PE (1955). An analysis of perceptual confusions among some 
English consonants. Journal ofthe Acoustical Society ofAmerica 27: 338-352. 

211. Miller J (1994). BBD or EBD? Dealing with bright disruptive pupils. Therapeutic Care 

and Education 3: 232-253. 

212. Ministry of Education (1955). Report of the committee on maladjusted children. (The 
Underwood Report), HMSO, London. 

213. Montegomery D (1989). Managing Behaviour Prohlems. Hodder and Stoughton: 
London. 

214. Mortimore P (1991). The Nature and Findings of School Effectiveness Research in the 
Primary Sector. In: Riddell S and Brown S (eds). School Effectiveness Research: Its 
Messagesfor School Improvement. HMSO: London. 

215. Mortimore P, Sammons P, Stoll L, Lewis D and Ecob R (1988). School Matters. Open 
Books: Wells. 

A324 



216. National Commission of Enquiry into the Prevention of Child Abuse (1996). Children 
Matter. The Stationary Office: London. 

217. NCERT (1995). National Study on Inclusion. National Center on Educational 
Reconstructing and Inclusion, New York. 

218. Newell R (1994). Interviewing Skills for nurses and other health care professionals: a 
structuredapproacA Routledge. London. 

219. Newson J and Newson E (1977). Perspectives on School at Seven Years Old George 
Allen and Unwin: London. 

220. Norman M and Stoker B (1991). Data Envelopment Analysis: the assessment of 
performance. Wiley: Chichester. 

221. Norwich B (1993). Has 'Special Educational Needs! outlived its usefulness? In: Visser J 
and Upton G (eds). Special Education in Britain After Warnock. David Vulton 
Publishers: London, pp. 43-59. 

222. Norwich B (1997). A Trend Towards Inclusion: Statistics on Special School Placements 
and Pupils with Statements in Ordinary Schools in England 1992-96. CSIE: Bristol. 

223. Nunamaker T (1985). Using Data Envelopment Analysis to measure the efficiency of 
non-profit organisations: a critical evaluatiom Managerial and Decision Economics 6: 
50-58. 

224. OfSTED (1996a). Gender Divide, the Performance Differences Between Boys and Girls 
at School. The Stationary Office: London. 

225. OfSTED (1996b). Promoting High Achievement for Pupils with Special Educational 
Needs in Mainstream Schools. HMSO: London. 

226. OfSTED (1998). The Annual Report of Her Majesty's Chief Inspector of Schools 1996- 
97: Quality and Standards in Educatiom The Stationary Office (TSO): London. 

227. OfSTED (1999a). The Annual Report ofHer Majesty's ChiefInspector ofSchools 1997- 
98: Quality and Standards in Education. The Stationary Office (T9O): London. 

228. OfSTED (1999b). Principles into Practice: Effective Education for Pupils with 
Emotional and Behavioural Difficulties. The Stationary Office (TSO): London. 

229. OfSTED (2000a). The Annual Report ofHer Majesty's ChiefInspector ofSchools 1998- 
99: Quality and Standards in Education. The Stationary Office (TSO): London. 

230. OfISTED (2000b). Improving City Schools. OfSTED: London. 

231. OfSTED (2000c). Inspecting Schools: The Framework The Stationary Office: London. 

A325 



232. OfSTED (2001). QJSTED Website Home. Accessed in 1998-, on Website: 
httpJ/www. ofsted. gov. uk/. 

233. OPCS/GRO (S) (1994). 1991 Census Key Statistics for Local Authorities, Great Britain. 
HMSO: London. 

234. Owen D, Pitcher J and Maguire M (2000). Minority Ethnic Participation and 
Achievements in Education, IMining and the Labour Market. DfI8E Research 'Report 
No. 225, DfEE, London. 

235. Paterson L (199 1). Socio-economic status and educational attainment: a multidimensional 
and multi-level study. Evaluation and Research in Education 5: 97-12 1. 

236. Plender J (1997). A Stake in the Future: The Stake holding Solution. Nicholas Brealey 
Publishing: London. 

237. Pondy LR, Boland RJ and Thomas H (1988). Managing Ambiguity and Change. Biddles 
Ltd.: Guildford. 

238. Powney J and Watts M (1987). Interviewing in Educational Research Routledge: 
London. 

239. PricewaterhouseCoopers (2001). Building Performance: An empirical assessment of the 
relationship between schools capital investment andpupil performance. 14MSO: London. 

240. Pyke N (4 October, 1991). "Alarm over sharp rises in exclusions. " Times Educational 
Supplement. 

241. Ray SC (1988). Data Envelopment Analysis, non-discretionary inputs and efficiency: an 
alternative interpretation. Socio-Economic Planning Sciences 22: 161-176. 

242. Ray SC (1991). Resource-use Efficiency in Public Schools: a study of Connecticut data. 
Management Science 37: 1620-1628. 

243. Rayner S (1998). Educating pupils with Emotional and Behavioural Difficulties: 
pedagogy is the key! Emotional and Behavioural Difficulties 3: ý941. 

244. Reid K (1985). Truancy andAbsenteeism. Hodder and Stoughton: London. 

. 
245. Reynolds D (1976). The Delinquent School. In: Woods P (ed). 7he Process ofSchooling. 

Routledge and Kegan Paul: London. 

246. Reynolds D (1982). The search for the effective school. School Organisation 2: 215-37. 

247. Reynolds D and Creemers B (1990). School effectiveness and improvement: a mission 
statement. School Effectiveness and School Improvement 1: 1-3. 

248. Reynolds D, Sullivan M and Murgatroyd SJ (1987). The Comprehensive Experiment. 
Falmer Press: Lewes. 

A326 



249. Rimmer A (1998). Changes in Provision and Placement. In: Lasslet R, Cooper P, Maras 
P, Rimmer A and 'Law B (eds). Changing Perceptions: Emotional and Behavioural 
Difficulties since 1945. AWCEBD: Maidstone. 

250. Rockness HO and Nikolai LA (1977). An assessment of APB voting pattems. Journal of 
Accounting Research 15: 154-167. 

251. Roll Y, GolanyB and Seroussyl) (1989). Measuring the efficiency of maintenance units 
in the Israeli Air Force. European Journal of Operational Research 43: 136-142. 

252. Rose D and Sullivan 0 (1993). Introducing Data Analysis for Social Scientists. Open 
University Press: London. 

253. Rosenberg S, Nelson C and Vivekenanthan. PS (1968). A multidimensional approach to 
the structure of personality impressions. Journal ofPersonality andSocial Psychology 9: 
283-294. 

254. Rosser E and Harre R (1976). The Meaning of Trouble. In- Harnmersley M and Woods P 
(eds). Yhe Process ofSchooling. Routledge and Kegan Paul: London. 

255. Rouse CE (1998). Private School Vouchers and Student Achievement: An Evaluation of 
the Milwaukee Parental Choice Program. 7he Quarterly Journal ofEconomics 113: 553- 
602. 

256. Rouse M and Florian L (1996). Effective inclusive schools: a study in two countries. 
Cambridge Journal ofEducation 26: 71-85. 

257. Ruiz X, Pastor JT and Sirvent 1 (2001). A statistical test for nested radial DEA models. 
Operations Research Forthcoming:. 

258. Russell R and Startup M (1986). Month of birth and academic achievement. Personality 
andIndividual Differences 7: 839-846. 

259. Rutter M, Maughan B, Mortimore, P and Oulson J (1979). Fifteen Thousand Hours. Open 
Books: London. 

260. Rutter M, Tizard J and Whitmore K (1970). Education, Health and Behaviour. Longman: 
London. 

261. Sammons P (1994). Findings from school effectiveness research: some implications for 
improving quality of schools. In: Ribbins P and Burridge 9 (eds). Improving Education: 
the Issue of Quality. Cassell: London. 

262. Sammons P, Hillman J and Mortimore P (1995). Key Characteristics of Effective 
Schools: A Review ofSchool Effectiveness Research. OfSTED: London. 

263. Schiffman SS, Reynolds TvE and Young FW (1981). Introduction to Multidimensional 
Scaling: Yheory, Methods and Applications. Academic Press: London. 

A327 



264. Sebba J and Ainscow M (1996). International developments in inclusive schooling: 
mapping the issues. Cambridge Journal ofEducation 26: 5-18. 

265. Shaw L (1990). Each belongs: Integrated Education in Canada. CSIE: Bristol. 

266. Shepard RN (1957). Multidimensional scaling of concepts based up sequences of 
restricted associative responses. American Psychologist 12: 440441 (Abstract). 

267. Shepard RN (1974). Representation of structure in similarity data: problems and 
prospects. Psychometrika 39: 373421. 

268. Sherbourne S (1998). An Investigation of mainstream staff perceptions of on-site EBD 
units. Emotional and Behavioural Difficulties 3: 29-3 8. 

269. Simon B (1988). Bending the Rules- Baker's 'Reform' of Education Lawrence and 
Wishart: London. 

270. Slavin RE and Madden NA (1986). The integration of students with mild academic 
handicaps in regular classrooms. Prospects 16: 443461. 

271. Smith D and Tomlinson S (1989). The School Effect. Policy Studies Institute: London. 

272. Smith R (1997). The Seven Levels of Change: The Guide to Innovation in the World's 
Largest Corporations. The Summit Publishing Group: Arlington, Texas. 

273. Social Exclusion Unit (1998). Truancy and School Exclusions. TSO: London. 

274. Spector PE (19 8 1), Research Designs. Sage Publications: London. 

275. StatBase (1999). Area and population: by Local Authority. Regional Trends Dataset 
(adaptedfor StatBase from Regional Trends 34,1999 Edition). RT34140 1, Office for 
National Statistics, London. 

276. Staub D and Peck C (1995). What are the outcomes for non-disabled students? 
Educational Leadership 52: 3 640. 

277. Steedman J (1980). Progress in Secondary Schools. National Childreds Bureau, London. 

278. Stoll L and Fink D (1992). Effecting School Change: the Hatton approach. School 
Effectiveness and School Improvement 3: 194 1. 

279. Swan W (1994). English LEA Statistics 1988-92. CSIE: Bristol. 

280. Szasz T (1960). The Myth ofMental Illness. Paladin: St. Albans. 

281. Tatsuoka MM (1970). Discriminant Analysis: The study of Group Differences. Institute 
for Personality and Ability Test: Champaign, Illinois. 

282. Tattum DP (1982). Disruptive Pupils in Schools and Units. Wiley: Chichester. 

A328 



283. Thomas G (1997). Inclusive schools in an inclusive society. British Journal of Special 
Education 24: 103-107. 

284. Thomas G, Walker D and Webb J (1997). The Making of the Inclusive School. 
Routledge: London. 

285. Thomas G, Walker D and Webb J (1998). The Making ofInclusive School. Routledge: 
London. 

286. Tisdall G and Dawson R (1994). Listening to children: interviews with children attending 
a mainstream support facility. Supportfor learning 9: 179-182. 

287. Tizard J, Schofield W and Hewison J (1992). Symposium: reading-collaboration between 
teachers and parents in assisting childrens reading. British Journal of Educational 
Psychology 52: 1-15. 

288. Tucker LR and Messick S (1963). An individual difference model for multidimensional 
scaling. Psychometrika 28: 333-367. 

289. Tukey JW (1977). Exploratory DataAnalysis. Addison Wesley Publishing Co: Reading, 
MA. 

290. UNESCO (1994). The UNESCO Salamanca Statement. Word Bank Technical Paper 
number 261, United Nations Educational, Scientific and Cultural Organisation, Alton. 

291. Upton G and Cooper P (1990). A new perspective on behaviour problems in schools: the 
Ecosystemic approach. Maladjustment and Therapeutic Education 8: 3-18. 

292. Vignoles A, Levacic R, Walker J, Machin S and Reynolds D (2000). The Relationship 
between resource allocation and pupil Attainment. DfEE Report No 228, Centre for 
Economics of Education, London School of Economics. 

293. Vlachou A and Barton L (1994). Inclusive Education: teachers and the changing culture 
of schooling. British Journal ofSpecial Education 21: 105-107. 

294. Von Bertalariffy L (1968). General Systems Theory. Brazillier: New York. 

295. Ware J (1990). Severe Learning Difficulties and Multiple Handicaps: Curriculum 
Developments, Integration and Prospects. In: Evans P and Varma V (eds). Special 
Education: past, present andfuture. Falmer Press: Bristol. 

296. Welton i and Evans J (1986). The development and implementation of special education 
policy: where did the 19 81 Act fit in? Public Administration 64: 200-227. 

297. Whitaker P (1994). Mainstream students talk about integration. British Journal ofSpecial 
Education 21:. 

298. Whyld J (1983). Sexism in the Secondary Curriculum. Harper and Row: London. 

A329 



299. Winnicott DW (1965). The Maturational Process and the Facilitating Environment. 
Hogarth Press: London. 

300. Wise S and Upton G (1998). Perceptions of Pupils with Emotional and Behavioural 
Difficulties of their mainstream schools. Emotional and Behavioural Difficulties 3: 3-12. 

301. Woods P (1979). 7be Divided School. Open University: Milton Keynes. 

302. Woods P (1990). The Happiest days, How Pupils Cope with Schools. Falmer Press: 
Lewes. 

A330 


