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ABSTRACT

Raising children’s learning and performance: a study in a

large UK Primary school

Keywords: children’s, learning, development, sound, movement, underlying problems,

effectiveness, performance, auditory processing, reflexes, integrated, improvement.

Raising children’s learning and performance and implementing effective strategies to
improve standards represent continuous challenges for government policy makers,
schools and teachers. Whilst school effectiveness and school improvement policies and
strategies have endeavoured to do this through various strategies, the key to sustainable
effective improvements in different contexts remains elusive. This study is
complementary to school policy studies and provides a different way of raising
children’s learning and performance. The study also addresses a gap in the literature.
The approach adopted was to focus on children through targeting various holistic
interventions in the form of sound and movement programmes in order to remediate the
underlying causes of under performance by children. The study also adopted a novel

approach of combining the two interventions, referred to in this study as an integrated

approach.

To date, most studies have focused on external conditions or on the enablers to
providing effective learning experiences. In recent years, there have been new and
innovative interventions used in private institutions using more holistic ways of
improving children’s learning and performance. This research builds on this approach
and attempts to extend the ideas generated in the private institutions by investigating
these approaches in a school context with the hope of furthering the knowledge in this
field. In addition, the aim is to propose a holistic model for raising children’s learning
and performance which capitalises on the work of school effectiveness and school

improvement research, to date, in their bid to raise children learning.

To achieve this objective a quasi-experimental, exploratory study which adopted

quantitative methods of data collection was used in a school, with four parallel classes
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(in total 119 children) aged nine/ten years, using the following standardised tests:
Suffolk Group Reading Test, the NFER Non- verbal (NFER Nelson) and TAPS-R
(Gardner 1985) Digit Span Test to measure and gain an overall picture of any impact
made by the interventions. The experimental study took place over a period of eight
months. Two classes completed the individual interventions, whilst one completed both

as an integrated approach and one class had no intervention.

Results showed that the movement interventions and the integrated intervention raised
overall performance. However, the sound intervention raised only reading performance.
The integrated intervention did not show increased results over and above the two
individual interventions, leading to the conclusion that it did not generate a significant
and marked impact. Based on the empirical findings and on the literature, a model of the
Child Centric Learning Effectiveness Cycle (CCLEC) was proposed to help raise

children’s learning and performance in schools.
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Chapter One Introduction

CHAPTER ONE: INTRODUCTION

1.1 BACKGROUND

The importance of raising child levels of learning and performance and implementing
effective strategies to raise standards presents continuous challenges for government
policy makers, schools and teachers. Whilst school effectiveness and school
improvement policies and strategies have endeavoured to do this through various
methods, governments have for some time wrestled with failure to deliver expected
outcomes and, when delivered, failure to sustain the results and to transfer them from

one context to another. Harris and Chrispeels (2006, p 6) point out that:

‘The evidence to date is that many of these external interventions though well

intentioned have had patchy and variable successes.’

The context of this research lies in an attempt to fill a gap by focusing on children and
by targeting various holistic interventions in the form of sound therapy and movement,
and studying the resulting impact on learning to investigate the outcomes of combining
the two interventions in an integrated form. The aim of a movement programme is to
treat the underlying causes of learning and behavioural difficulties, by using activities
and movement patterns, to develop neurological organisation; in some cases by
integrating reflexes, in others addressing coordination difficulties and in some cases all
of these. The sound therapy aims to specifically enhance auditory processing, to affect
brain plasticity and to reduce hypersensitivity. Auditory processing problems may affect
the processing of information received by the ear although the individual’s performance
on pure tone hearing tests may be normal. These have emerged in recent years and have

been used in private practice clinics. They take into account more holistic ways of

improving children’s learning and performance.

Some examples of interventions, to date, have included channelling resources into
schools, restructuring the curriculum, evolving quality assurance systems, stating
standards, assessments, setting targets, leadership initiatives (Sammons et al., 1995),

accountability attempts such as Ofsted inspections (Earley, 1996), performance related
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pay (Ladd, 1999), networking (Jackson, 2003), benchmarking (Kelly, 2001), additional
funding and resources such as reading recovery (Burroughs-Lange, 2006), and teaching
assistants (Hancock, 2001). In 2005 a few examples of these schemes included Sure
Start aimed at 3 to 4 year olds, Building Schools For The Future, Every Child Matters,
Key Stage 3 national strategy, Harnessing Technology, Higher standards, and Better

Schools for All - 2005 (DfES, 2005). Yet the results yielded by most were
disappointing.

Many different theories have been put forward as to why children, in the opinion of
policy makers, are still failing to reach their full potential. Thrupp (2005) talks about
outcomes being affected by school policies and practice rather than school mix.
Brookover et al., (1979) assume that school climate rather then family background has
more direct effect on outcomes. Coleman (1966) believes school makes little difference
to outcomes. This was reinforced by other researchers, in particular, Jencks (1972),
Bowles and Gintis (1976), Sewell and Armer (1966) and Hauser (1970) who concluded
that peers made a difference to pupil’s performance and achievement and not school. In
the following decade, researchers such as Mortimer (1991) disputed this and school
effectiveness research argued that the school can and does affect pupil’s performance

and achievement and that the education process, environment and structure are

important.

To date, interventions seem to show that these government policies and interventions
bring some improvement but it is not always sustainable and it is dependent on different
contexts and school factors. In addition, many interventions are costly and some seem to
be returning to what has been done previously, such as the drive to get back to the
method of teaching reading using phonics. Some of them are heavily dependant on
people and most worryingly some of them are highly demotivating and stressful, such as
Ofsted and league tables, whilst others are highly demanding of teacher input and time.
Some realise that the child has a role to play but only background, culture and socio-
economic effects are taken into account, not the child himself. None seem to be
targeting the child or investigating the underlying cause of some children’s failure to
learn. Most seem to be external to the child and as Chapman (2005, p 135) states: ‘there

is little evidence to suggest that external interventions have made a significant

difference to examination results’.

1-13
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This leads to questions about the importance of interventions to date and there needs to
be an understanding not only of how schools, teachers and other factors interact to raise
standards and improve learning, but also how to identify and alleviate the underlying
problems that children may have. Thus, there seems to be an opportunity for enhancing
learning and raising standards in schools. It appears that gradually people are looking
towards alternative ways which will put the child at the centre of all endeavours.
Schools are complex organisations and there are no single solutions or quick fixes. Of
course there are facilitating factors that affect children’s performance such as the
management, pedagogy, the school environment, resources, leadership and teachers.
However, most of the focus, to date, has been on external conditions or on the enablers

to providing effective learning experiences. There appears to be little research looking
at the child in terms of:

o The challenges to raising standards.
¢ Understanding the underlying problems which constrain effective learning.

¢ Developing customised strategies that can help unleash potential and enable learning

in different contexts.

1.1.1 Learning and Effectiveness Challenges

It has become more and more important to try to identify the factors that influence and
predict children’s outcomes in numeracy and literacy as Local Education Authorities
(LEA) report the levels of attainments in these core areas of the curriculum. Such
reports inevitably influence parental choice and the popularity of schools and hence the
morale and teaching of those schools. The literacy hour, launched in 1998 to raise
standards has still left concerns that reading standards are poor generally. The recent
Primary Review found that standards had ‘barely improved’ since the 1950s (Tymms
and Merell, 2007). In the past some politicians and policymakers have found it possible
to deny their role in ‘failure’ by shifting all the blame onto individual schools (Myers
and Goldstein, 1997 in Stoll and Myers, 1998). This could have been due to the
frustrations of trying to understand why some strategies implemented did not produce
the results expected and that the cause was not identifiable. Coe and Fitz-Gibbon (1998)

argue that some schools are be characterized as ‘ineffective’ which is unhelpful since

1-14
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schools are blamed for outcomes over which they have very little control. This once

again highlights the need to identify underlying causes.

It is well established that phonemic awareness is a prerequisite for learning an
alphabetic writing system. McGuiness (1997) advocates that phonics must be explicitly
taught to new readers and in remedial reading courses. It seems common sense to make
sure that the processes for allowing this to happen are in place i.e. an efficient auditory
processing system through the use of sound therapy. Studies in the past have shown that
manipulating sounds in language as in the teaching of phonics is vital (Torgesen 1997).
The new Early Years Foundation Stage that will be implemented from 2008 and
‘require high quality work’ (phonic). Recognition, intervention and management of poor
auditory processing skills, through the use of sound therapy, could strengthen early
literacy skills since it will make the teaching of phonics more effective. In order for

these strategies to be effective more consistently, these underlying functions have to be

effective and functioning at an optimum level.

A further challenge to learning effectiveness is the issue of raising aspects of memory,
which is vital; a study that evaluated the Literacy Pledge Initiative to improve reading
led to the conclusion, from teachers, that retention ability and poor memory of the
children accounted for the poor progress (Cuckle and Shorrocks-Taylor 1999). This has
huge implications in learning complex skills such as reading. In addition, Gathercole
and Pickering (2001) investigated the relationship between children’s performance in
national curriculum assessments and working memory. Their study provided evidence
for a direct link between working memory abilities and pupils’ performance on national
curriculum assessments. Children with learning difficulties in the area of literacy
exhibited marked deficits in complex working memory (de Jong 1998; Siegel and Ryan
1989; Swanson and Alexander, 1997; Gathercole and Pickering, 2000), and suggests

that the capacity to process and store material is vital.

The high reliability school project (Reynolds et al., 1998) to generate ‘failure free
schools’ based on the premise that air traffic controllers are given no leeway for failure
still did not generate the expected outcomes. There seems to be an assumption by the
government that, once the interventions are put into place, the children will receive the

benefits and yet this is not always the case. The question needs to be considered as to
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whether teachers are having difficulties because of ‘unreliable equipment’, in this case

the reliability of the ability of the children to process the learning and take in the
information.

It has been ten years since Barber’s (1997) preliminary report of the literacy task force
proposed a ten year programme to raise the standards of literacy, making specific
suggestions about the time that should be spent on it in schools and how schools should
work together towards achieving targets for every child by 2006. In 2007 it was
reported that reading standards for schools had fallen from third to nineteenth place

even though more than £600 million had been spent on literacy schemes in primary
schools since 1998 (Daily Mail, 2007).

Against this background of emerging literature on movement interventions, research
shows links between reading difficulties and motor coordination (e.g. Dewey et al.,
2002; Fawcett and Nicolson, 1992; Kadesjo and Gillberg, 1998; Kaplan et al., 1998,;
Theberge, and Zvi, 1995; Nicolson and Fawcett, 1990, 1994, 1999; and Ramus et al.,
2003). Palmer (1984), in his study, found a link to the implementation of a movement
programme and reading. Other studies have linked the reflexes with children’s learning
studies (such as McPhillips et al., 2000; McPhillips and Sheehy, 2004; McPhillips and
Jordan-Black, 2006; and West et al., 1998). Morrison (1985) linked the lack of reflex
integration into the developmental/coordination/sensorimotor debate and stated that
there was a link between reading problems and learning difficulties, and primitive
reflexes. These primitive reflexes are involved in the development of the central
nervous system and develop in a regular sequence. Each reflex plays a part in the
development of the child and prepares the way for the next stage of development. In
terms of the other intervention in this research, sound therapy, there may be difficulties
with auditory discrimination — important for reading and spelling — and this may be due
to “distortions’ of speech sounds at the cortical level (Mencher et al, 1997). Further, the
ability to automatically notice, think about, or manipulate the sounds in language has
been linked with child learning (Torgesen 1997). There may be auditory distractibility,
or hypersensitivity to loud sounds and large differences between verbal and

performance IQs (Musiek and Geurkink, 1980) which can also affect the ability to learn.
Some children with auditory processing weaknesses may have difficulty perceiving and

discriminating sound, attending to sound, localizing sound as well as other problems
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(Bellis, 1996). Nicolson and Fawcett (1998) concluded that children with dyslexia

suffered deficits in skills not only including phonological skill, but also picture naming
speed, bead threading and balance.

1.2 RESEARCH PROBLEM

There have been suggestions that movement programmes can help with learning
disabled children (Farnham-Diggory, 1992; Kephart, 1971) and studies have shown that
interventions involving a movement skills programme have resulted in improvement in
motor tasks (Cammisa, 1994). Rigorous scientific research in this field has been limited
and there is a scarcity of evidence on the effect on academic skills and improving
children’s learning. However, the work of McPhilips et al., (2000, 2004, 2006) with
‘normal’ children on primitive reflexes, has begun to lead the way in this hugely
important and unexplored area. Their positive and significant findings on the reflexes
and their link with learning has led to the use of movement programmes in schools in
Northern Ireland, indicating the importance of neuro-development (normal childhood

developmental stages) in raising child learning, indeed, in Sweden children are assessed

for developmental aspects when they enter school.

Suggestions have also been made that movement programmes may have had some kind
of positive impact on the cerebellum which is where movement is initiated. Links have
been noted between the cerebellum and language, and Fulbright et al., (1999) have
identified evidence from PET scans investigating brain functioning, that the cerebellum
is involved in both language and cognitive skill, including specific involvement in
reading. There has also been evidence of the importance of the cerebellum in language
(Ackermann and Hertrich, 2000; Fabbro et al., 2000; Silveri and Misciagna, 2000),

including findings of specific cerebellar involvement in reading (Fulbright et al., 1999).

Another area in which movement programmes have an impact is the vestibular system.
The vestibular system, located in the inner ear, provides information about gravity,
balance and movement. Several studies have linked this to reading and writing in
children with learning disabilities. Ayres (1973), Frank and Levinson (1973), and
Levinson (1980) found a correlation between vestibular problems and reading and
writing in children with learning problems and suggest that such children require a

specialized therapy before they can benefit from academic input. De Quiros (1971) and
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Levinson (1984) theorised that evidence of a vestibular disorder is predictive of learning

disabilities and that the therapy can prevent these problems.

In the field of sound therapy links have been made between sound therapy and learning
(Beelan et al., 2005). Erickson et al. (2005), when investigating the relationship between
auditory processing and attention and memory, showed that auditory processing
measures significantly correlated with each other as well as with some measures of
attention, memory and behaviour ratings, whilst Jeyes (2004) and Calhoun (2006)
showed links with learning. One of the aims of sound therapies is to develop auditory
processing and this fits in line with the government’s aims to develop listening and
speaking skills as well as the drive to use phonics to teach reading. Kraus et al. (1999)
found that auditory discrimination skills are largely developed by age six.

Consequently, it is vital to make sure this is on par at this stage.

Pianta and La Paro (1990) stated that responding to literacy difficulties early means the
achievement gap is less and the potential for bridging it is increased. The National
Literacy Strategy recognized this and introduced teaching that tried to focus on
children’s needs for their learning. The Early Literacy Support group intervention for
children in Key Stage 1 was evaluated (e.g. Soler and Paige-Smith 2005) and
demonstrated some success with children who experienced mild difficulties in literacy.
Other group teaching responses, focusing mainly on early phonic training, have also
reported success with children with less challenging problems, (e.g. Hatcher’s, 2006,
‘Reading Intervention’ and in Clackmannanshire, the Johnston and Watson research,
2005). However none of these evaluations of group intervention report success with the
very lowest achieving children and in some cases these were deliberately excluded from
studies. Early intervention is important and Vellutino et al. (2004) reviewed intervention
studies over forty years and offered positive outcomes for effective early intervention.
They concluded that sucéessful intervention can return children to a normal growth

trajectory, and those studies that include follow up provide a check on maintenance of

this trajectory.

McPhillips (2000; 2005; 2006) provides significant insight into the application potential
of the movement interventions for schools in Northern Ireland. He provides some

examples of design and implementation. Nevertheless, there is insufficient evidence of
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implementation of the two together as a holistic integrated intervention in an
investigation for the purpose of verifying whether it can be successful in raising child
learning and performance, and to see if basic cognitive capacity to learn can be

enhanced either individually by the interventions or together as an integrated approach.

1.3 RESEARCH AIMS

The aim of this study is to contribute to the growing body of knowledge in the field of

learning effectiveness and improvement by:

e Exploring the theoretical foundations underlying the raising of child learning and
performance.
e Developing a better understanding of this process based on a holistic view.

e Trying to assess the impact of movement and sound intervention.

* Gaining more understanding of the underlying causes that affect children’s learning.

In addition, the aim is to propose a holistic model for raising child learning and

performance which capitalises on the work of school effectiveness and school

improvement research to date.

The two interventions studied in this research are not part of the top down or bottom up
approaches that have dominated school effectiveness and school improvement policy to
date, but an innovative approach that is child-centric and therefore targets the child.
This research attempts to fill this gap by investigating these approaches in school in the
hope of furthering knowledge in this field. Skills such as being able to read are highly
complicated skills that depend on many facets. It was the ground level factors — the
underlying causes and foundations — that were investigated in this study, in an attempt
work out ways of raising children’s learning in school and to evaluate why so many

interventions put in place by the government have failed to yield the expected benefits

and results.
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1.4 RESEARCH OBJECTIVES

This research was conducted with the following objectives:

e To study the impact of a movement programme (SIMPLE) on children’s overall

performance.

e To study the impact of sound therapy (The Listening Program) on raising children’s

overall performance.

e To study the impact of both programmes together in order to see if they made more
of an impact than the individual programmes on raising children’s overall

performance.

* To develop an integrated model that is based on a child-centric approach.

In order to try and ascertain whether there was an impact on child performance and

learning, several tests were used to try and obtain an overall profile.

The Suffolk reading scale 2 tests (nferNelson): This is a school based test for reading
ability and the results estimate the reading ability of individuals in relation to nationally

representative standards.

The non verbal reasoning test (nferNelson): This is a measure of reasoning processes
which are widely accepted as being fundamental to understanding and assimilating new

information and ideas. It assesses the overall reasoning ability of the children.

Digit span subtests: Components of working memory tests (forward digit span and
backward digit span) were used to try and measure cognitive processing skills that could

have an impact on a child’s abilities to learn (Baddeley and Gathercole 1999).

There were four dependent variables which were combined to give an overall profile of
the child’s performance and measured different elements of performance. An attempt
was made to take into account measures of fluid intelligence and crystallised

intelligence, as well as to counter the effect of factors such as ethnic background
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(Dollaghan et al., 1997) and maternal education level (Gathercole et al., in preparation,

2002) and various other influences.

1.5 RESEARCH HYPOTHESES

In order to ascertain whether the individual interventions or the combined interventions

had an effect on child performance the following hypotheses were stated:

Hl: Class B (movement intervention class) will perform better then class A

(comparison class).

e H2: Class C (sound intervention class) will perform better then class A (comparison
class).

H3: Class D (integrated intervention class) will perform better then class A

(comparison class).

e H4: Class D (integrated intervention class) will perform better then class A, class B
and class C.

1.6 RESEARCH METHODOLOGY

This study represents an exploratory research project which aims to enhance existing
theories, and understand the movement concepts and sound therapy from a holistic
perspective in relation to enhancing children’s performance. To achieve this objective

this quasi experimental, exploratory study (as explained below) uses quantitative

methods of data collection. The method of data collection for this study was selected on

the basis of the outcomes of a pilot study. A more detailed account of all these issues is

in chapter six.
The study was divided into three stages:

Stage 1 was concerned with scrutinising the wider body of literature and a pilot study
which sought to verify the first set of hypotheses. The first set of hypotheses was
concerned with observing the effects of the movement programme (Ansua
Developmental Programme) and whether an integrated approach was required in order
to raise child performance. The pilot study was also concerned with the feasibility of

running the movement programme in the school situation, as well as the response of the
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parents and the teachers. The pilot study also helped to inform the next stage of the

study which was the main experiment.

Stage 2 consisted of a new set of hypotheses to observe the effect of a new therapy
based on sound (The Listening Program) and the impact of an enhanced movement

programme (SIMPLE) and of an integrated approach combining the two.

Stage 3 was concerned with the development of an effective learning strategy derived
from the key findings of the research which formed the foundations of the suggested

strategy that could support the positive performance of children.

1.7 OUTLINE OF THE THESIS

This thesis is organised into nine chapters (Figure 1.1). The following is a brief

description of each.

Chapter One provides the researcher’s overview of the study, and the background for

the later chapters of the thesis.

Chapter Two presents the first part of the literature review of this study. It provides
relevant literature from the distinct approaches of school effectiveness and school
improvements as well as a merger of these two fields. This chapter discusses these
approaches as a context to this study and concludes by opening the discussion on a

complementary approach, where the focus is on the individual child’s needs which is

the main focus of this study.

Chapter Three presents the second part of the literature review. It details the

development, the theory and various issues related to movement interventions.

Chapter Four presents the third part of the literature review. It details the development,

the theory and various issues related to sound interventions.

Chapter Five is a general chapter on research methodology and presents a classification
of the different types of research such as exploratory, descriptive and analytical. It

presents the quantitative and qualitative research paradigms, inductive and deductive
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research, as well as issues related to applied and basic research. There is a section on
general ethical considerations as well as a more specific section on research ethics in

relation to children. Various aspects of sampling are also discussed, as well as data

analysis and aspects of validity and reliability.

Chapter Six outlines the development of the research methodology used in this
exploratory study including the research design and the relevant approaches adopted. In
addition there is discussion of the pilot study. Included are issues related to reliability
and validity sampling and the ethics of the research, and finally, a detailed description

of the Integrated Therapy Experiment Design Model.

Chapter Seven describes and analyses the results from the quantitative data collected

from four parallel classes and 119 children in a school.

Chapter Eight provides a comprehensive discussion of the analysis of the results and
findings of the data presented in chapter 7, in the light of relevant literature. Based on

this discussion, it proposes a child centric model for raising child learning and

performance.

Chapter Nine discusses the conclusions drawn from the findings. Furthermore, the

limitations and the contributions of the study are discussed, and suggestions made for

future research.
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1.8 SUMMARY

This chapter introduced the research topic by describing the literature of the study. The
learning effectiveness challenges were then discussed and this was followed by the
research problems, aims and objectives. The purpose of the study was discussed, which
concerns raising children’s levels of learning and performance through impacting on
underlying problems. Next, the research hypotheses were outlined, followed by the
methodology adopted for this study. Finally the outline of the thesis was explained. The

next three chapters provide a review of the relevant literature upon which this study is
built.
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CHAPTER TWO: SCHOOL EFFECTIVENESS AND
SCHOOL IMPROVEMENT

2.1 INTRODUCTION

Traditionally, the drive to raise children's academic performance and achievement
has focused on two distinct approaches, school effectiveness and school
improvement. Educational research, philosophy and ideology have paralleled these
two approaches. In the last decade a third approach evolved; effectively a merger of
the two approaches. This chapter discusses these approaches as a context to this
study. These approaches form a policy framework operating at the national or macro
level where the focus is primarily on ‘school’ and ‘teacher’. This could be described
as a “top down' approach. The chapter concludes by opening the discussion on a

complementary approach, where the focus is on the individual child’s needs, and is

child centric, which is the main focus of this study.

22 SCHOOL EFFECTIVENESS

According to Mortimer (1991) school effectiveness was initially concerned with
refuting the idea that schools made no difference, (Coleman et al., 1996; Jencks et
al., 1972) and the view that background factors are the most important factors on
pupils’ performance (Reynolds and Cuttance, 1992). According to Mortimer (1991),
an effective school is one in which pupils progress further than expected when taking
into consideration its intake. Further elaboration was made on this by Stoll and Fink
(1996) ‘each pupil, achieving the highest standard possible, enhancing all aspects of

pupil achievement and developing and continuing to improve from year to year.’

The paradigm of school effectiveness originated from the work of Edmonds (1979)
and Brookover et al., (1979) and the work of Rutter et al., (1979). This focused on
academic outcomes, on studying the formal organisation of the school rather than
cultures; a focus on looking at schools and establishing the things that made them
effective and using quantitative methods for collecting data. Included in this was

‘value added’ comparisons of educational authorities in terms of academic outcomes
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(Gray et al., 1984; Gray and Jesson 1987; Williams 1987; Woodhouse and Goldstein
1988) and work on the ‘scientific properties’ of school effects such as size (Gray,
1981, 1982; Gray et al., 1986; Rutter et al., 1979; Tymms 1992). Another aspect was

on effectiveness studies to identify the characteristics of more effective schools

(Rutter et al., 1979; Sammons et al., 1995).

School effectiveness studies also looked at the difference in terms of socio economic
backgrounds or different levels of prior attainment (Jasson and Gray 1991; Goldstein
et al., 1993; Simmons et al., 1993). Further studies investigated the effectiveness of
departments (Harris et al., 1995; Sammons et al., 1997), school effectiveness (Rutter
et al., 1979; Sammons et al., 1997), the quantification of school effects for different
pupils (Smith and Tomlinson 1989; Nuttall et al., 1989) and teacher effectiveness in
the classroom (Muijs and Reynolds 2002). Mortimer et al., (1988) studied classroom
and school processes and concluded that the differences in standards of primary
schools were large while Smith and Tomlinson (1998) showed that there was a large

difference in effectiveness between secondary schools. Muijs and Reynolds (2002)

also focused on the classroom level effectiveness.

One of the main aims of school effectiveness research is the exploration of
explanatory and outcome factors using appropriate models (Goldstein 1997).
According to Mortimore (1999) it is important to develop reliable ways of measuring
the quality of schools. Basically school effectiveness has concentrated on improving
effectiveness of schools rather than on systems. The concentration has been on the
importance of issues such as the influence of socio-economic background, gender,
ethnicity. culture, importance of curriculum and assessment, aspects of effective
teaching such as leadership, achievement, orientation-shared visions, and goals. One
criticism of this strand is that research based on school effectiveness has not looked
at how to make ineffective schools into effective schools and less research has been
undertaken on ‘ineffective’ schools (Reynolds 1996; Stoll and Meyers; 1998 Elliot
1996; Slee at al., 1998; Reynolds et al., 2001; Hopkins 2001; Chapman 2002;
Teddlie and Stringfield 1993). In contrast, research on school improvement has
focused on the factors that help schools to improve over time; however, data has not

been collected to show the extent of evidence about factors.
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2.3 SCHOOL IMPROVEMENT

The term school improvement can be used in two ways: as a common sense term
connoting making schools a better place for pupils; or in a technical sense to describe
the processes that help raise achievement, where, according to Hopkins et al., (1994),

the focus is on the teaching and learning processes. Van Velzen et al., (1985, p169)
define it as:

"a systematic, sustained effort aimed at change in learning conditions and other
related internal conditions, in one or more schools, with the ultimate aim of
accomplishing educational goals more effectively’.

As far as the school improvement strand is concerned, the tradition of research led
away from the top-down approach and externally driven changes in curriculum and
organization (Reynolds 1988). The children and teachers became the focus of
improvement efforts (Fullan 1991; Hopkins et al., 1994). This paradigm emphasised
schools and staff driving the change and taking ownership (Fullan, 1991; Hopkins et
al., 1994). The roles of the teachers, head teachers, governors and parents were part
of the process of improvement (MacBeath et al., 1996; Rudduck, 1996; Rudduck et
al., 1996; MacGilchrist et al., 1997; MacBeath, 1998). The end destination was not
important but rather the journey was the focus, and because of this processes were
important. The research was qualitative and rather than looking at snapshots, it was

more sustained and was longitudinal. There was a focus on school culture rather than
school structure (Gray et al., 1999).

School improvement attempted to develop organizational culture and capacity and
this has been a very important element of school improvement research and practice
(Barth 1990; Harris 2002; Brighouse 2000; MacBeath et al., 1996; MacBeath, 1999;
and Fullan 1992; 1993). Several studies on school improvement have focused more
on the effect of managing change and its conceptualization and the role of change
agents in positively affecting the outcomes of change programmes on school
effectiveness. Hopkins et al., (1997) on the other hand argued that it was important to
understand school improvement from a system perspective, both at overall school
level and in the classroom situation. They advocated models and frameworks which

could facilitate this process. Descriptive analyses of in-school cultures and power
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relationships have also been studied (Ball 1987; Hargreaves, 1994, 1995;
MacGilchrist et al., 1997; Stoll, 1998; Bishop and Mulford, 1999; Freiberg, 1999).
Individual improvement initiatives have also been evaluated (Stoll and Fink, 1992;

Myers, 1995; Earl and Lee, 1998; Hopkins et al., 1997a; Slavin et al., 1992).

The table below shows a summary of the separate traditions of school effectiveness

and school improvement.

Table 2-1 Separate traditions of school effectiveness and school improvement

School effectiveness School improvement

Focus on schools Focus on teachers

Focus on organisation Focus on school processes

Data-driven, with the emphasis on outcomes Empirical evaluation of effects of changes
Quantitative in orientation Qualitative in orientation

Lack of knowledge on how to implement to | Exclusively concerned with change in school
change strategies

More concerned with change in pupil outcomes | More concerned ~ with journey of school
improvement than its destination

—

More concerned with school at one point in time | More concerned with schools as changing

Based on research knowledge Focused on practitioner knowledge

(Reynolds et al., 1996 in Chapman, 2005 p 9)

24 A NEW PARADIGM FOR IMPROVING SCHOOLS

[n the main, the paradigms of school improvement and school effectiveness
traditionally remained separate, not only in their methodology but in their focus.

School effectiveness focused on outcomes and characteristics of schools and
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classrooms associated with these outcomes, without looking at the processes that are
needed to bring about the change. School improvement, in contrast, was mainly
concerned with changing the quality of teaching and schools, without looking at

outcome. Stoll et al., (1998) in Harris and Chrispeels (2006, p 91) stated that:

"...in short, school effectiveness was trying to find out what needed to be
changed in schools to become more effective while school improvement was
trying to find out how schools brought about the process of change.”

In more recent years the trend has been to incorporate both the aspects of school
effectiveness and school improvement together in a more pragmatic approach, such
as the Halton “effective schools” project (1986) and the “Schools make a difference”
project (1983) and researchers have tried to link the two (Gray et al., 1999;
MacBeath and Mortimore 2001). The Effective School Improvement Project (Stoll et
al., 1998) ran from 1998 to 2001 in eight European countries, and attempted to
construct a model towards integrating the paradigm. The following definition was
used for this project: planned educational change that enhances student learning
outcomes as well as the school’s capacity for managing change (Hobe, 1998 in
Harris and Chrispeels, 2006). Stoll et al., (1998) in Harris and Chrispeels (2006), p
91) proposed that in order to evaluate eftective school improvement an ‘effectiveness
criterion was needed (does the school achieve better student outcomes?), as well as

the improvement criterion (does the school manage to change successfully from old

to new conditions necessary for effectiveness?)’.

They concluded in their research that actual improvement processes and the

improvement outcomes are essential.

“The improvement culture is the background against which the processes are
taking place; the improvement outcomes are the goals that the improvement
school wants to achieve. The concepts of culture, processes and outcomes are
all interrelated and will constantly influence each other....... in a cyclic
process.” (Stoll et al., 1998 in Harris and Chrispeels, 2006 p 101).

So, although historically school effectiveness and school improvement have
developed as separate disciplines based on different approaches, there was now a

move towards integrating the two. This has been spurred on by practitioners and
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policy makers using both bodies of knowledge to improve their practice. Many LEAs
have borrowed from both traditions blending insights depending on the
circumstances (Myers 1996; Reynolds et al 1996; Stoll and Tomlinson 1996). In
addition, external funding bodies expected robust findings more and more with high
levels of generalization that incorporated the processes, principles and strategies

needed in order to implement and supplement improvement (Chapman 2005).
Researchers became interested in school effectiveness as to how and why rather than
focusing on their attention on correlations of effectiveness (Chapman 2005). In
addition, researchers on the school improvement side attempted to develop higher
levels of generalization within their research and therefore elements of effectiveness

traditions had to be incorporated within the improvement philosophy and practice.

What has emerged is a new paradigm of effectiveness/improvement concerns that
focus on the practical problems of improving schools (Gray et al., 1999; MacBeath
and Mortimore, 1994) which adopted more ‘mixed’ methodologies and used both
quantitative and qualitative data. This paradigm is more concerned than previously
about relating the processes of school improvement to outcomes than studying all the
variety of changes going on within the school — including changes at classroom level.
There is recognition of the advantages of mixing methods to study them and this has

led to other studies (Gray et al., 1999; Day 2003; McMahon et al., 2003).

Another aspect of this third phase is the awareness of the nature of the context and
political influence on school improvement. This has led to a shift towards looking at
what makes ineffective schools into effective schools (Gray et al., 1999; Stoll and
Myers 1998; Gray 2000; Reynolds et al., 2001; Hopkins 2001; Harris and Chapman
2002). This has led to interventions such as Schools Facing Challenging
Circumstances (Reynolds et al., 2004) and an emphasis on the processes of schools
and the outcomes they generate and the need for a time scale of medium to long term
for school development. There has also been more awareness about ‘context
specificity” and therefore about the problems of transferring from one context to
another. University departments too started working together on research projects
that are located in both traditions (Gray et al., 1999; Harris et al., 2003). These ‘third
wave’ improvement programmes (Hopkins and Reynolds 2001) seem to be popular

with teachers, schools and policy makers, since an increasing number of schools are
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taking part in the programmes, for example, the Schools Facing Extremely

Challenging Circumstances Project (Reynolds et al., 2004).

According to Hopkins and Reynolds (2001) combining the two elements of the
effectiveness tradition and the improvement tradition, enhances the robustness of the
projects. There has been more of a focus on student outcomes, on generating change
at multiple levels, including the classroom level, on sharing best practice and
research as well as on building for the short, medium and long term, such as staff
development and leadership. This has led to a mixture of qualitative and quantitative
data collection to judge educational quality and the importance of sustaining
improvement has been taken into account. The ‘Effective Schools Improvement
Project” is an example of this attempt to model more of a comprehensive framework
by looking at classroom and school processes and outcomes (Harris and Chrispeels
2006). Along with this, projects such as ‘Success for All> and ‘High Reliability” have
emphasised fidelity implementation to guarantee maximum eftect (Harris and
Chrispeels 2006). There have also been efforts to make sure that projects relate to

and impact on the staff through training, coaching and developmental programmes
(Hopkins and Reynolds 2001).

However, there were some tensions and issues as these two paradigms merged.
According to Harris (2000), the nature of development activity can be either
mechanistic (the effectiveness tradition) or holistic (the improvement tradition),
resulting in polarisation of the two camps. According to Chapman (2003), there can

be philosophical and practical differences between the camps resulting in tensions

between them.

The trend of merging the two paradigms together came about because of the many
shortcomings of the two traditions that were in existence. Some of these were as

follows:

e Research on school improvement has looked at what causes improvement over
time but has rarely sought or processed data to show the evidence. School
effectiveness on the other hand has concentrated mainly on schools that have

been effective with the exceptions of case studies commissioned by the National
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Commission on Education (1996) and studies by Teddlie and Stringfield (1993)
and Louis and Mills (1991). Research on school effectiveness has not

traditionally looked at the factors that helped the school become effective or
improve (Gray et al.. 1999).

Historically school effectiveness was not concerned with school/classroom
processes and outcomes and although the school improvement tradition has been
interested in this area the effects of the improvement programmes have not been

tested, partly because of the lack of agreement in judging what effectiveness is
(Gray et al., 1999).

Most of the school effectiveness studies have been snap shots or cross-sectional
in manner. In contrast, although school improvement has been associated with
long term processes often their research designs are not vlong term in nature.

Ineftective schools have not been studied except in some cases, such as Reynolds
(1991; 1996); Gray and Wilcox (1995); Stoll et al., (1996); and Stoll and Myers

(1998). As far as the school improvement tradition was concerned, again there

was little research undertaken in this area.

The new ‘third wave’ paradigm has led to an enhanced focus upon the importance of
pupil learning outcomes and classroom level change. Teachers have also been
targeted with a focus on their skills, attitudes and behaviours in order to bring about
effective change (Hopkins and Reynolds, 2001). Also, there has been a change in the
knowledge base in that both ‘best practice’ and research findings are better utilized
(Hopkins and Reynolds., 2001). In addition, there have been collaborative patterns of
staff development and external strategies for dissemination and networking (Fielding
and Eraut, 2003); this has led to another intervention of networking, which will be

discussed in later sections.

To summarise, effectiveness is a process for achieving better results and is concerned
with the results that are achieved and the gaps that are identified. Improvement on
the other hand is a mindset based on the classical iterative process (closed loop) and
is concerned with making things better. One paradigm was concerned with absolute

standards and league tables. These help to identify gaps in children’s performance
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but are unable to drive the improvement ethos itself. The other paradigm is based on
the injection of new ideas, change initiatives and the implementation of new
practices. This is also done through an iterative (closed loop) approach. In the third
phase there has been a realisation of the shortcomings of both paradigms and the
drive has been to start to combine the two paradigms. Effectiveness has to be seen as
a consequence of the enablement of processes and the strengthening of practices
while improvement can only be verified and validated if the measurement of the

outcome is a part of this approach. This present study falls into this third paradigm.

2.5 TYPES OF INTERVENTIONS FOR IMPROVEMENT

Since the New Labour government came into power in 1997 under the promise of
"education education, education”, it has put into force many interventions focused on
a zero tolerance approach to educational failure, meaning that all should have a right
to achieve their academic potential (Barber 2003). School improvement initiatives
became an integral part of government policy aimed at raising educational standards
(Hopkins et al., 1994). In the following sections some of these interventions and
initiatives put forward for raising child performance will be discussed. They are split
into the following categories: management and drive for leadership, curriculum
strategies, quality assurance and performance evaluation, measurement of standards,

and accountability and resource based interventions.

2.5.1 Management and drive for leadership

These interventions were implemented in order to raise children’s performance
included some which were based on the idea of coordination and facilitation, such as
the Leadership Incentive Grant (L1G) and the Networked Learning Communities and

specialist schools trust, and benchmarking.

2.5.1.1 Leadership

The National College for Leadership, set up in November 2000, was established to
ensure that school leaders developed the skills, the capability and capacity to lead
and transform the school education system into the best in the world (NCSL, 2001a).
It was set up to serve the needs of school leaders across the whole country (Newton,
2001). Different kinds of school leader programmes were run and funding from the

Department for Education and Skills (DfES) increased from 29.2 million in 2001-
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2002 to 111.3 million in 2004-2005 in order to try avoid a narrow focus (Southworth,
2004) and to ‘be a focus for national and international debate on school leadership
issues’(Blunkett, 2000). From April 2004 head teachers had to have the National

Professional Qualifications for Headship (NPQH) or be enrolled on it before they
could take up headship posts.

Leadership has been identified by Sammons et al. (1995) as a key characteristic of
effective schools and has been associated with improving schools (Hopkins et al.,
1994; Stoll and Fink 1990). Research by Chapman (2005) showed that where schools
showed more distributed forms of leadership there was a greater level of trust and
collaboration. Hargreaves (2000) argues that schools with high levels of social
capacity, that is, those with the ability to generate trust, will strengthen their
intellectual capacity. Harris et al. (2003) suggest from their research that successful
schools tend to trust leadership and develop innovative and evidence based
strategies. Reviews of findings such as those of Teddlie and Reynolds (2000),
Mortimore (1980), Sammons (1999), and Scheerens and Boskewr (1997) have tried
to agree on leadership qualities found in “effective’ head teachers or principals. Three
main duties were seen. Rutter et al., (1979) noted that firm leadership and teacher
involvement led to better outcomes in secondary schools, while Mortimore et al.

(1988) came to the conclusion that headteachers who consulted others and shared

power were the most effective.

Although there seems to be generally common attributes that characterise good
leaders there are hints in the studies that one should be wary of assuming there is one
right way (Reynolds 1998). According to Groan (2003) this focus on leadership
developed as a way that government could regulate education from a distance. He
was concerned with the fact that leadership standards emphasised an ideal leader
rather than shared leadership. The path to good leadership does not seem to be as
clear cut as the government seemed to initially think. Studies suggest that in socially
difficult schools, leadership may need to be more initiating whilst in effective
schools more managing, and that it may be different at different stages of the

school’s development. Concentration on creating order in a school may be necessary

for effectiveness in a disadvantaged school, whilst a more sophisticated approach to
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do with the quality of pupil experience may be more effective in a socially

advantaged school (Gray et al., 1999).

Although there is some empirical evidence, such as by Earley and Evans (2004),
regarding the efficacy and impact of leadership intervention, research to see whether
school effectiveness is enhanced is still scare. Brundrett (2006) in a study that
included both a questionnaire survey and case studies of 10 schools, required school
leaders at all levels to reflect on the impact that national programmes were having,
both on their personal professional development and their schools as a whole. The
results suggest that leadership programmes are impacting positively on leadership in

schools, although the level of impact appears to be variable across programmes.

2.5.1.2 Networking

Another intervention under this category was networking. The Network Learning
Communities placed teachers and pupils and school leaders at the heart of innovation
and knowledge creation. The aim was to create professional knowledge networks to
disseminate good practice and good process and support innovations. The theory
being that networking allows for flow of knowledge and responds to the ‘twin
challenges of knowledge economy and ubiquitousness of change’ (OECD, 2000).
Research by the Organisation for Economic Cooperation and Development suggests
that internal networking i.e. internal organisation and internal organising and external
networking (inter-firm networks) can help change and generate innovation. Fullan
and Miles (1997) claim school developments benefit from external facilitation and
networks seen as driving innovative change and contributing to large school reform
(OECD 2000, in Hopkins, 2001). Working ‘smarter together rather than harder
alone’ was a mantra for the initiative. Research by Chapman (2005) suggests that
when schools are given the opportunity to network they receive invaluable

experience. According to Anderson (2003) in Harris and Chrispeels (2006, p17):

‘through infusing fiscal resources and new knowledge about best practices into
the school improvement processes and assisting teachers in learning how to
apply the knowledge in their classrooms, LEAs increase their potential to guide
improvement across a wide array of schools’.

2-36



Chapter Two Literature Review I: School Effectiveness and School Improvement

Legislation supported knowledge creating processes such as Beacon Schools,
Specialist Schools, Training Schools, Advanced Skills Teachers, Best Practice
Research Scholarships, and Education Action Zones - Excellence in Cities, 2002 etc.
There were three levels of learning networks: within school networks; school to
school networks; and system wide practice to encourage transfer of learning.
Although networking is regarded as a powerful transformative approach to school
improvement (Hargreaves, 2004; Fullan, 2005) according to Chrispeels and Harris
(2006) there are a number of conditions for networking to reach its full potential.

There is little research on systematic evaluation of whether it works or not.

2.5.1.3 Benchmarking

Another intervention that falls under this category is benchmarking, which is seen as
part of the ‘best value’ approach. The Office for Standards in Education, for
example, sees the best value strategy as involving comparing, challenging, consulting
and competing. The comparing part of the approach involves the use of Performance
and Assessment (PANDA) reports and other data to provide suitable benchmarks
(www.Ofsted.gov.uk). According to Kelly (2001, p 1), ‘benchmarking is the analysis
and comparison of performance across organisations or parts of organisations with a
view to improvement’. Whilst, Zairi (1994, p 35). states that benchmarking is, “to

emulate the best by continuously implementing change and measurement

performance’.

The theory is that it leads to action and eliminates complacency. Benchmarking is
not measurement itself but is a process for establishing a degree of competitiveness
and inducing action for closing any identified gaps. The government used
benchmarking as another intervention to raise standards and the DfES and Ofsted
advocate an approach based on the statistical comparison of different schools with

similar socio economic characteristics (Kelly 2001).

According to Weller (1996) benchmarking can identify what is done particularly well
in a school and then replicate this. However, according to Gann (1999), in Kelly
(2001, p 4), *when benchmarking is used in business it is well established but the
process itself is little understood in schools and colleges’. Taking this into account,

Kelly advocates the form of benchmarking more commonly used in business —
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comparative benchmarking as a tool for self-assessment in school and colleges which

he states, is a proven tool in business. Brennan (1996) too argued for collaborative

benchmarking as the best approach in schools and colleges.

2.5.2 Curriculum strategies

Another category of interventions that the government set up in order to improve
schools and make them more effective was under the heading of curriculum
strategies. Some of these will be discussed in the following sections (National
Literacy and National Numeracy intervention and also reading based interventions
such as Reading Recovery and Success for All). The first phase of school
improvement was concerned with the production and dissemination of exemplary
curriculum materials in both England and America and this was intended to have a
major impact on raising performance. However, overall, according to Reynolds et al.
(2000) although the materials were of high quality and produced by academics and
psychologists they had minimal impact.

2.5.2.1 National Numeracy and National Literacy

One form of intervention under this guise was characterised by the National
Numeracy and National Literacy strategies. The National Literacy Strategy
implemented in 1998 and the National Numeracy Strategy which followed in 1999
and represented a centralisation of authority and curriculum and this moved away
from local control, which had been the norm. This was echoed in America with the
government initiative of ‘No child left behind' in 2002 which was very similar.
According to Pianta (1990), if problems with literacy are tackled early there is more
potential for bridging since the achievement gap is less. The National Literacy
Strategy recognised this and introduced the concept of waves of teaching responses
matched to children’s needs intensity and with a particular focus on their learning.
This was brought about because of several ‘predisposing’ influences such as the
international data on primary school pupils’ reading performance, school
effectiveness research and the findings from literacy programmes with

underachieving pupils in the USA and Australia. School inspections provided

additional evidence.
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The early success of the National Literacy Project provided a ‘precipitating’
influence as it reflected much of what was implied in the other sources of research
evidence (Beard 2000). There were two major influences on the form and content of
the National Numeracy Strategy and the National Literacy Strategy. The earliest was
Ofsted and the effective direction of the National Numeracy and Literacy on projects
based in thirteen poorly achieving LEAs. The approach was allied with the *back to
basics’ policy in holding that what was neceded was a return towards clearly
structured whole class teaching, of the type that Ofsted judged ‘good’ (Askew at al.,
1998). Whole class teaching targets were set and teachers were trained; initially,

settling for lesson templates, yearly sets of detailed teaching objectives and guidance
on teaching and planning.

The second major influence was educational research. A task force was set up to
advice on national strategy in terms of what works, with the claim that this would
improve teaching and raise standards, with national targets for attainment in the Key
Stage 2 tests set for 2002. Some people questioned whether the task forces, although

cach led by professors of education, did genuinely review and interpret the research

in an unbiased fashion (Brown et al., 1998, 2003).

An independent evaluation of National Literacy Strategy reported limited longer
term impact due to a platform effect, despite encouraging signs from early gains in
student outcomes (Earl et al., 2003). According to Fullan (2000) the National
Literacy and Numeracy strategies only showed partial success at the lowest levels of

the basic skills in closing the achievement gap. Chapman (2005) also talked about

technology based interventions and their impact being questionable. In terms of the
National Numeracy Strategy, Myhill and Brackely (2004) were concerned about the
pressures of accountability which are seen as having a negative impact on learning

and an over emphasis on pace, hampering learning.

Overall the findings suggest that ‘top-down" curriculum initiatives like the National
Numeracy Strategy, while bringing about a scenario of change in curriculum design,
often leave deeper levels of pedagogy untouched (Smith et al.. 2004). The strongest
criticism of this strategy came from Hughes (2003) who labelled it a ‘£400 Million
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Failure’. English (2002) argues that the National Literacy Strategy offers

contradictory pedagogical advice to teachers on “interactive teaching’.

2.5.2.2 Reading Strategies

Along with the literacy strategy the government, in trying to raise literacy standards,
targeted reading. Reading became an established part of schools provision and of
national educational policy (National Reading Panel, 2000; Earl et al., 2003; DfES,
2003). Research evidence on the effectiveness of literacy interventions with differing
theoretical bases and various implementation characteristics produced varied
conclusions (e.g. Mclntyre et al., 2005; Vellutino et al., 2004) with 6% of children
(including nearly 1 in 10 boys) leaving primary schools in England without the most
basic skills in reading (DfES 2006). This percentage has remained broadly static
since the introduction of the National Literacy Strategy. The Early Literacy Support
group intervention for children in Key Stage 1 has been evaluated (e.g. Soler and
Paige-Smith, 2005) demonstrating some success with children who experience mild
difficulties in literacy. Other group teaching responses, focusing mainly on early
phonic training, have also reported success with children with less challenging
problems, (e.g. Hatcher's, 2006 ‘Reading Intervention’ and the Clackmannanshire
research by Johnston and Watson, 2005). But none of these evaluations of group

intervention report success with the very lowest achieving children, and in some

cases these were deliberately excluded from studies.

One such intervention for reading, Reading Recovery was developed as a short-term
intervention for children who have the lowest achievement in literacy. The goal was
for children to develop effective reading and writing strategies in order to work

within an average range of classroom performance.

Research on the sustainability of gains made in Reading Recovery was completed by
Moore and Wade (1998); Schmitt and Gregory, (2001); Fraser et al., (2001); and
Briggs and Young (2003). One of the criticisms is that it is far less interested in
average gains and focuses attention on the proportion of children receiving the
programme who reach age-appropriate literacy levels, but it is important to establish
that these reported gains would not occur naturally for these lowest achieving

children without the intensive, and sometimes considered expensive, intervention of
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Reading Recovery. Whilst every year for the last thirteen years, data on the literacy
progress of all children who received Reading Recovery literacy support has been
collected and reported publicly (Douetil 2006), there has been no evaluation which

has included comparison groups since 1995 (Sylva and Hurry, 1995; Hurry and
Sylva, 1998: and Plewis, 2000).

Other research has documented that those children who complete Reading Recovery
and return to the class do not continue to learn at the same rate as average children in
the class, but seem to immediately begin falling behind again (DeFord et al., 1990;
Glynn et al., 1989; Shanahan and Barr, 1995). The learning rate of returned Reading
Recovery children was slower than that of other low-achieving children (Glynn et al.,
1989). Independent evaluations have compared Reading Recovery with other
common compensatory programmes (Battelle, 1995; Fincher, 1991) and found no
advantage for Reading Recovery on measures using authentic text (the natural text
used in the reading comprehension passages of standardised measures). One
frequently cited study found Reading Recovery superior to other interventions
(Pinnell et al., 1994). The study compared specific variations of Reading Recovery
and found approximately equal results regardless of whether the teachers had less
training or the instruction was delivered in groups of four. Overall school
achievement scores are not improved with the use of Reading Recovery (Hiebert
1994). Both Reading Recovery advocates and critics agree on this point (Hiebert
1994; Pinnell and Lyons, 1995).

Despite the implementation of a programme with 78,000 students from 1984-1993 in
the United States, data from the three primary Reading Recovery sites and from the
longitudinal study (DeFord et al., 1990) produce an unconvincing scenario of the
effects of Reading Recovery on an age cohort. Children not meeting entry level

requirements were not accepted on to the programme, neither were those already

identified as special education children.

Reading Recovery research does not report the number of low-performing children

who are rejected before lessons because they are not expected to benefit from the
programme. However, Battelle (1995) included the number of eligible children who

were never served in an independent evaluation in Ohio. Eligible children who were
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never served included the number of rejected children as well as the number of
children who never got a turn in Reading Recovery. Battelle’s data indicate that
together these children represented 19% of the children originally eligible for
Reading Recovery. Battelle (1995) also compared Reading Recovery with other
compensatory programmes on independent measures. He found that at the end of the
first year, Reading Recovery students scored only 3.4 percentile points higher than
children receiving other common non-individualized compensatory services in
comparison schools. (These services varied considerably from pull-out programmes
to occasional assistance in the regular classroom.) Even though the small difference

was statistically significant, it was not educationally significant according to Battelle
(1995).

2.5.2.3 Success for All

Another reading strategy to raise reading standards was called ‘Success for All" and
the impetus was the need for schools to move away from remediation to an emphasis
on prevention and early intervention. This strategy emphasised academic readiness,
phonemic awareness, alphabet awareness and non academic activities, music, art and
movement in a series of thematic activities using a reading curriculum based on
research and effective practices in beginning reading (Adams, 1990; National
Reading Panel, 2000) and on the use of cooperative learning (Stevens et al., 1987;
and Slavin, 2000). Strong emphasis was placed on phonic awareness to develop
auditory discrimination and phonetics. The whole programme was very structured

and set and based on research such as Steven et al., (1987); Slavin (1987) and
Gutierrez and Slavin (1992).

A study in Baltimore found that these groups in five schools did better than matched
controls averaging around 50% of a standard deviation for students in general, and
more for those who began in the lowest range (Slavin et al., 1990; Madden et al.,
1993 and Slavin et al., 1996). Similar findings were obtained by Dianda and Flaherty
(1995), Livingston and Flaherty (1997), and Nunnery et al., (1997). The American
Institute for Research found ‘Success for All’ to be one of the two with the strongest
evidence of effectiveness (Herman 1999). This was supported by Traub (1999). A
meta analysis by Borman et al. (2005) identified 41 experimental controlled

comparisons done to evaluate ‘Success for All’ and it was listed as strong evidence
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of effectiveness. Pearson and Stahl (2002) in America gave it the highest rating for
effectiveness. This was supported in England by Harris et al. (2001) although two
studies by Hopkins et al., (2002) and Tymms and Merrell (2001) found more mixed
results with improvements on Key Stage I reading but not performance indicators in
primary schools; comparison of gains on Key Stage 2 assessments for all 11 schools

found gains of 6.6 % points in pupils scoring level or better (Slavin and Wordsworth,
2003).

2.5.3 Quality assurance and performance

This was another category that the government used to try to raise standards and the

performance of children. One intervention was improving the Quality of Education
for All (IQEA).

2.5.3.1 Improving the Quality of Education for All (IQEA)

This began in the late 1980s, involving Cambridge university academics working in
partnership with networks of schools in order find ways of learning which could be
enhanced (Clarke et al., 1983 in Harris and Chrispeels, 2006). The idea of quality
experience for a pupil was central. School groups developed areas of focus to
improve standards, then teaching and leadership practices could be analysed to bring
improvements. There is some evidence, over a period of fifteen years, from 1QEA
which shows the importance of developing a school culture that fosters positive
attitudes towards the study and development of practice (Ainscow, 2005). Also, this
is evidence that school development is helped by IQEA work (Hopkins et al., 1996).

However, according to Chapman (2005, p 17) ‘tensions relating to programme origin

can emerge at both project and school level’.

2.5.3.2 Performance related pay

A performance-related pay scheme for teachers was introduced in 2000. It was
argued that higher rewards for those who could prove their ability as teachers would
be an effective way to attract, retain and motivate good teachers. Hanushek (2003),
believes that there is little evidence to suggest that this intervention was effective.
Early studies by Ladd (1999), Cooper and Cohn (1997) and Boozer (1999) found a

positive relationship between incentive schemes and pupil attainment. However the

results of these studies were not conclusive. Studies by Eberts et al., (2000), Figlio
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and Kenny (2003) and Dee and Keys (2004) assessed the relationship between
incentive schemes and pupil attainment but they evaluated schemes which did not
directly link rewards to pupil attainment. Promotion was based on overall good
performance, which included time spent in the classroom, evidence of skills and

classroom evaluation; test results were not the major deciding factor in measuring
‘success’.

Kingdon and Teal (2002) evaluated the impact of a performance-related pay scheme
for teachers using teacher level data, matched with test scores and value-added, to
test whether the introduction of a payment scheme based on pupil attainment
increased teacher effort. The results showed that the scheme did improve test scores
and value added, on average by about half a grade per pupil. However, in their
review, Dolton et al., (2003) stated that there were many factors involved and that it
was difficult to know objectively whether PRP had positive effects on pupil learning
outcomes. In addition, Mahony et al., (2004) found that the introduction of

performance related pay disillusioned, rather than motivated, most teachers.

2.5.4 Measurement of standards and accountability

Assessment measures were another way in which the government hoped to raise
achievement in schools. Along with this there were interventions such as introducing
performance tables, target setting and league tables. All of which led to a set of
turther category-labelling schools. The Education Act 1996 included measures to
raise standards in schools. These required schools to set targets for improving their
performance, and gave the Office for Standards in Education (Ofsted) powers to
inspect the effectiveness of Local Education Authorities (LEAs). These external
measures continue alongside measures which are more internal to the school, such as
school self-improvement initiatives. In the 1990s, one of the interventions used to
bring about school improvement was accountability based, in the form of Ofsted — a
national standardised inspection system. Another was the introduction of league
tables and increased LEA categorisation and monitoring of schools. It was deemed
that these measures were highly objective and rigorous, but in reality they were

underpinned by a lot of pressure and resentment.

2541 Ofsted
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In 1990 Ofsted was created to inspect every school in England and Wales on a four
year cycle. The inspection could identify a school as underachieving or having
serious weaknesses. Schools that were considered to be failing were put into special
measures and further interventions were put in place. It was claimed by Ofsted that
through inspection there would be improvement, but initially it was mainly

concerned with appraising and evaluating schools, reporting on quality and standards

ot education provided (Chapman, 2005).

In 1996 there was revision of the scheme in as much as the focus was to ‘promote
school improvement by identifying priorities for action’ (Ofsted, 1995) as well as to
assess the schools capacity to manage the change process and review its systems for
institutional improvement (Early et al., 1996). However, according to Cullinford,
(1999) there was lack of respect and willingness to work together between Ofsted

and schools and therefore the improvement made by the inspection was questionable.

The claim of improvement through inspection is disputed by many academicians
who argue that Ofsted has only made a limited contribution towards developments
(Taylor Fitz —~Gibbon, 1996; Lonsdale and Parson, 1998; Fitz-Gibbon, 1998). Cuckle
and Broadhead (1999) too, disputed whether schools improved after inspection and
were interested to see whether schools were highlighted for same issues again.
Ofsted, however, claims to have documented many successes (Ofsted 1997, 1999,
2000) in improving the lowest attaining schools. Evidence to support Onsted’s key
role in raising standards is scarce (Chapman, 2005). Wilcox and Gray (1996)
suggested that data obtained by Ofsted could be based on unreliable methodologies.
The British Education Management Administration Society (BEMAS) suggested that
schools find Ofsted useful (Early 1996) but the same study also found that school
development remained unchanged or slowed down in the year after inspection. In
2002 a group of seventeen education professors led by Fitz-Gibbon called for a royal
commission into Ofsted and a halt to classroom observation by inspectors until it was
independently evaluated (Shaw, 2000). In reply to the Ofsted commission an
independent evaluation was held, in which Matthews and Sammons (2004) reported
that Ofsted made a substantial contribution to school improvements although this

was immediately disputed by teachers and headteacher organizations (Macleod
2004).
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25.4.2 Performance tables

Performance tables were introduced in 1992, ‘to help parents make informed
choices’ (John Patten, 1992, in The Times, 19 November). However, Gray et al.,
(1999) purport more authorities entered more pupils for examinations and so they
seemed to reach better overall results in 1996. According to Reed and Hallgarten
(2003) performance indicators change an organisation as this is their intention. The
Government would argue that the Literacy and Numeracy strategies and target

setting were more responsible for this improvement than league tables. They argue

that in fact, Key Stage 2 results have:

‘followed the classic exam pattern: first, artificially low results as teachers and
pupils confront the unfamiliar; second, an artificially rapid rate of
improvement, as schools adapt to teaching techniques to fit the tests; finally, a
levelling off of improvement, the point where accurate judgements can be
made about year on year changes’ (Reed and Hallgarten, 2003, p 12).

Initially there was a positive effect but this could be due to the narrow conception of
learning promoted by league tables, producing what Perkins (2000) calls ‘tactical
learning’, rather than ‘deep learning’. This is likely to occur as schools and teachers
teel pressurised to concentrate their efforts on exams and are teaching for the test.
Gray (2000) identifies three distinct forms of school improvement: the tactical, the
strategic and the capacity-building. His team found many schools followed the
tactical route and other schools a more strategic path, seeking to raise student
achievement over time. Only a few schools showed evidence of seeing improvement

in terms of building the capacity of the organisation, developing staff, increasing

resilience and creativity.

The schools most affected by league tables were those at the bottom of the league
which introduced initiatives such as booster classes. One effect has been the over-
targeting of resources on pupils who are on the borderline of whatever success
measure is given most prominence in performance tables (Reed and Hallgarten,
2003). They go on to say that in recent years, Year Six pupils on Level Three and
Year Eleven pupils at the GCSE grade C/D interface may have had more money
spent on them than any private school pupil. Barber (2004) in Cuckle et al. (1999,
p10) argued that:
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“These measures can certainly help if you have a few months to go before the
exams; they are not to be sniffed at, but they don't amount to a long-term

improvement strategy. They won't make up for weaknesses in the core job of
the school.’

There has also been a narrower focus on subjects chosen not to be measured for

performance tables, for example, Physical Education, Music and Art.

A final complaint is that performance tables ensure that summative
assessment or “freeze-frame education” is prioritised over formative
“assessment for learning”, despite our knowledge that the latter, if done well,

contributes far more to children’s learning’ (Reed and Joe- Hallgarten, 2003 in
Cuckle et al., 1999, p10).

In addition, the National Audit Office, emphasised the degree of contextualisation
needed for performance data to accurately reflect the performance of schools and,
hence, the considerable misrepresentation of the current data. They analysed, in
2002, Key Stage 3 and GCSE/GNVQ results, adjusting for external factors including
prior attainment, gender, ethnicity and eligibility for free school meals. Their results
showed that variations between schools diminished substantially once many of these
adjustments had been made. Applying this to the newspaper league tables for GCSEs
they found, for example, that of the 621 schools ranked in the bottom 20%, just 272
remained in this category once performance had been adjusted for the influence of
external factors. Further, 60 of the schools moved up to the top 20%. The converse
occurred for some high ranking schools (Reed and Joe- Hallgarten, 2003). Lupton
(2002) supported this, quoting at least 80% of the variance in pupil performance to

be due to factors lying outside the school. The data takes no account of this.

2.5.4.3 Labelling schools

Another intervention to raise standards was labelling schools. The School Standards
and Framework Act, 1998 gave LEAs a statutory role in raising standards. In 1999
Circular 06/99, outlined powers for LEAs and the Secretary of State as empowered
to intervene in schools causing concern. Ofsted decided which schools required
special measures. However, according to Chapman (2005), the government policy on

labelling schools and categorising different schools was unhelpful.
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Mortimore and Whitty (1997) stated that one of the problems of being labelled is that
it can be demotivating and the other is that it can be problematic to get staff. Also,
the ongoing pressures created by the label can cause the teachers to burn out very
quickly (Stoll and Myers, 1998). This can also apply to school leaders: Earley and
Collerbone (2002) found most wanted to move to schools facing less challenging
circumstances. Reynolds (1998) found that there was a high level of turnover
including heads in labelled schools. Confidence was also affected in schools, mainly
by negative reporting from the media if the school was labelled (Clarke 1998). So
although this intervention was supposed to raise standards and bring about school

improvement, it seems to have had a negative impact.

2.5.5 Resource based interventions

Resource based interventions were introduced in 1997 based on a simplistic view
that schools had been underperforming because of lack of resources. Therefore, this
intervention was put into force and initiatives such as — *Schools facing Challenging
Circumstances’ (SfCC). “Education Action Zones’, and *Excellence in Cities’ were
launched. There were also interventions such as funding learning support assistants,
learning mentors, booster classes and reading interventions. A great many of these
interventions were characterized by targeted resources, and the production of plans

were mainly focused on the national agenda, but also with some of the decision

making going on at the local level.

2.5.,5.1 SfCC- Schools Facing Challenging Circumstances Initiative

The SfCC was launched in 2000 by the Government in an attempt to support the
lowest attaining schools and those faced with particularly challenging circumstances.
In a survey by Chapman (2005) data was collected from 30 interviews with school
staff as well as documentary evidence. The key findings were that schools welcomed
additional resources and the opportunity to spend it where they thought it was
necessary; they viewed it as an opportunity to improve teaching and learning,
however, the visits by HMI were viewed negatively by staff (Chapman, 2005). They
also felt that the quality of RAPS (Raising Achievement Plan) was variable and in

fact developing the plan, which was mandatory, was more valuable than the plan
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itself. The quality of LEA support was also variable. Forty six percent of teachers
changed their practice as a result of SFCC (Chapman, 2000). Chapman (2005)
concluded that schools appeared to experience a number of common barriers to
improvement. He went on to suggest that more highly developed; context specific
approaches to improvement were needed to support the development of SfCC.
According to Gray (2000) the groups of schools deemed to be facing challenging
circumstances remained at a similar level of performance. And other proxy indicators
including the percentage of SfCC returning to special measures remained high

(Chapman, 2000). In 2004, for example, 160 schools were placed in special measures
(Ofsted, 2004).

2.5.5.2 Support Assistants

Learning support assistants in schools were used as another way to raise achievement
in schools. One strategy was the deployment of Learning Support Assistants to
provide additional support to low achieving pupils. To date, studies of teaching
assistants have usually focused on quantitative rather than qualitative issues (Cremin
et al., 2003). Though some studies have indicated that teaching assistants working
with children improved the pupil’s outcomes, there are difficulties in establishing
statistical evidence to demonstrate conclusively the nature of the relationship
between the impact of teaching assistants and improvements in children’s
educational progress and/or well-being (Blatchford et al., 2002). A number of studies
indicate identified benefits associated with teaching assistants in the classroom
(Ofsted 2002, Neil, 2002; Farrell et al., 1999). Neill (2002) suggested that the use of
support assistants reduced teacher load. On the other hand, he went on to say that
teachers have increased management responsibilities and increased work planning
responsibilities (Neil, 2002). There have been pilots of models of working with
teaching assistants to improve pupil achievement (Blatchford et al., 2002; Cable,
2003; Cremin et al., 2002). The findings from research into effective practice of
teaching assistants such as by Farrell et al., (1999) and Blatchford (2002) focused on

effective working of teaching assistants rather than demonstrable pupil outcomes.

A report by HMI, “Teaching Assistants in Primary Schools: An Evaluation of the
Quality and Impact of their Work” [HMI 434] was published in April 2002. Ofsted’s

aim was to monitor and evaluate the impact of the use of primary teaching assistants
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.on the effectiveness of the National Literacy and Numeracy strategies. 434 failed to
give an explicit evaluation of the quality and impact of the work of teaching
assistants in primary schools. Rather, it primarily devoted itself to highlighting
problem areas in the employment and deployment of teaching assistants, indicating

possible ways forward in order to overcome such problems (Cook-Jones, 206).

Mortimer and Thomas (1994) published research on support staff. They concluded
that the ‘sea of change’ in teaching assistant responsibilities, duties and performance,
created by government policies and strategies to overturn the school workforce, has

led to the need for updated research in this area. However, so far, research on the
effects of this strategy is very limited.

2.6 A REVIEW OF KEY STUDIES ON IMPROVEMENT

Below are some examples of studies completed to try and ascertain some of the
impact of these interventions.

2.6.1 High Reliability Schools Project (HRSP)

One intervention that was utilized was based on the idea of consciously building high
reliability into school reforms (Reynolds et al., 2001 ) with a focus on functioning
correctly ‘the first time, every time’ (LaPorte and Consolini, 1991; Roberts, 1993),
like, for example, organisations such as traffic control towers. In America, for
example, out of a hundred students beginning first grade approximately fifteen will

not obtain their high school diplomas, whilst in Britain less than half will not gain the
benchmark of five or more GCSE passes.

The High Reliability Schools Project (HRSP) began in 1995 with eight secondary
schools in area A; the second, in 1997, was conducted in area B; and the third in
1997 in Area C. The focus of the study was whether the schools who utilized more of
the HRS technology showed more gains in outcomes in time and whether the HRS
schools did better than the national totality of schools in their gain in outcomes over
time (Reynolds et al., 1997). Case studies and audits of the results of 25 schools
showed that there was a variation between schools with regard to the quality of the

intervention, though in some schools it was promising. For example, one
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comprehensive school identified the poor readers at age 11 and rectified the problem
by Reading Recovery. However, this did not work in all the schools and in fact in
one school little effort was made to pull up the students who were lagging behind.
Yet in another school, gains were significantly higher in GCSE than other

comparable schools. The authors concluded that variation existed because of context
and school factors and:

"what has been regarded as historically ambitious goals is indeed possible if thp
optimum combination of local contextual factors and school factors is
obtained’. (Reynolds et al., 2001, in Harris and Chrispeels, 2006, p 74).

2.6.2 Reading Recovery

Burroughs-Lange (2006) evaluated the impact of Reading Recovery in 2005-6 of the
lowest achieving children in forty two schools in London. Children who received
Reading Recovery were compared to other children who received other interventions
to raise levels of reading. The other interventions were carried out by teaching
assistants whilst the tutoring of the Reading Recovery scheme was done by trained
staff. A word recognition and phonics skills test was used with all the children in
Year | at class level whilst the lowest achieving children (234) took part in Reading
Recovery and other interventions. In total 605 classes completed Reading Recovery
and there 566 went without. At the end of the year the children who had received
Reading Recovery had an average reading age of 6 years 7 months. The comparison
group were 14 months behind, with an average reading age of 5 years 5 months.
Reading Recovery schools ended the year with an average class reading age 4

months above that of comparison schools.

2.,6.3 Manitoba School Improvement Programme (MSIP)

The Manitoba School Improvement Programme (MSIP) was a whole school
approach (Earl et al., 1998) to improve the learning experience and outcomes of
secondary schools. It was based on the school effectiveness literature. Schools had to
apply for support from consultants and grants. MSIP also gave schools support. The
project had to be school based and teacher initiated, it focused on secondary school
students and addressed issues from ‘at risk’ students that had the potential for long
term impact on school and for replication and adaptation in other schools. It included

appropriate evaluation content. In addition it was to be designed or developed to
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incorporate a collaborative and participatory approach within the school and include
an appropriate evaluation component (Earl and Lee, 1998). Data was collected in
twenty two schools and questionnaires were given to students, parents and staff.
There were also interviews with project coordinators and principals and summaries
from school records. The MSIP was a resourced based intervention. Earl et al.,
(1998) concluded that where significant change was accelerated it was not sustained.

MISP as an intervention was not strong enough to effect lasting change.

2.6.4 Building instructional quality (Darling-Hammond et al., 1998)

The initiative was based on research on learning and teaching, such as Resnick
(1995), Bransford et al., (1999) and Resnick and Hall (1998). It was based on setting
clear goals and higher order thinking skills, assessing student learning by evaluation
and a mix of teaching strategies that explicitly modelled and demonstrated key skills.
It also had a place for multi-pathways for accessing content and taking cultural and
prior knowledge into account. Basically the drive was to make the teachers more
effective — an attempt to ‘professionalize teaching’ (Darling-Hammond et al., 1998).
Also the belief was that literacy is the gateway for other learning to take place. This
study was conducted in San Diego, California. The researcher conducted 200
observations in schools and district level and reviewed documents. School data came
from three middle, three higher and four elementary schools. There were also
interviews with 20% of the principals from a number of schools across the district.
Teachers were trained through professional development opportunities and networks,
through field trips and workshops. Literacy strategy was reinforced, including
pedagogical teaching components and reading initiatives. Initially literacy was the

prime focus but in the third year numeracy was added as well.

The project was based on teacher learning research (O’Day and Smith, 1993;
Fopuntas and Pinnel, 1996; and Darling—-Hammond, 1996). Initial results showed an
increase in the state assessment (SAT-9) results. The proportions scoring above the
50th percentile increased from 41% to 48% in reading and from 45% to 53% in
mathematics. Early elementary grades increased from the 50th percentile increased
from 43% to 53% in reading and from 50% to 61% in mathematics. The number of
pupils taking the tests also increased. However the rate of improvement for high

schools was not as good. Half of the students in eighth grade scored at or above the
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50th percentile in reading in 2002, whereas only 37% of students in ninth grade did
so (Darling—~Hammond, 1998). At college level, a significant number of students of
grades 3.2 still needed remediation when they were at college. One outcome was that

the quality of reading policies improved in the state.

2.6.5 District M study

Gallucci et al., (2003) conducted a study in three urban middle schools in America in
an area referred to as district M (pseudonym). The theory behind District M was of
opposites — the development of small schools against centralised control for
standard-based instruction improvement. The aim of the study was to see if these two
opposing approaches could work together. The theory was one of personalised
relationship with teacher and learners, teacher collaboration and ownership of school

design and curriculum, and finally parental involvement and choice.

The second reform was ‘active instructional leadership® from district level (Murphy
and Hollinger, 1986; Petersin, 1999; Resnick and Glennan, 2002. This was linked to
‘standard based reforms’ and was in line with national standards for reform
(McCoughlin and Sheperd, 1995; Furham, 2001). There were ambitious learning
standards and accountability mechanisms that tracked performance on mandated
assessment and other indicators and investment in professional development
(Gallucini et al., 1998). The aim was development of innovative small schools of

choice and a district-centralised push on standards-based instruction improvement. In
~ addition, teachers’ professional development was investigated, principals were
supported and this was tied in with an explicit accountability system. Finally, literacy

and numeracy skills were highlighted. The results varied across schools. It was

concluded that:

*...the purposeful combination of the two theories in the large part worked.
Also due to the standards based idea, there was a high degree of content

alignment such as a balanced literary strategy.® (Gallucci, 1998 in Harris and
Chrispeels, 2006, p 211)

But it was also pointed out by the researchers that the positive results were not

consistent across all schools.
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2.6.6 The impact of leadership interventions

A study by Brundrett (2006) on the impact of leadership interventions was conducted
in two phases. The research consisted of a questionnaire survey and case studies of
ten schools. The study looked at the extent of leadership programmes impacting on
leadership practice in schools and the combinative impact of multiple leadership
development interventions in schools. In the first phase, the sample included seven
different infant schools, four junior schools, 29 primary schools and 10 secondary

schools. Phase 2 included: seven primary schools and three secondary schools. The

following programmes were studied:

Impact of individual leadership development programmes on leadership practice

Leading from the Middle (LftM). This was the first major programme which

focused on middle managers.

Headteacher Leadership and Management Programme (HEADLAMP) and
Headteacher Induction Programme (HIP): HEADLAMP was the first national

programme for school leadership development to emerge.
e National Professional Qualifications for Headship (NPQH)
¢ Leadership Programme for Serving Headteachers (LPSH).

The HEADLAMP/HIP programme got the fewest responses and considerable
variation was found in quality and impact (Gunraj and Rutherford, 1999; Blandford
and Squire, 2000). The conclusion was that the NPQH programme on the facilitation
of strategic thinking was particularly strong. On the other hand the LPSH programme
was viewed by many as an experience that had changed their professional life for the
better. There was also some evidence that the combined effect of the programmes
sustained leadership and leadership learning beyond the level of individual
programmes (Brundrett, 2006). However, Brundrett concluded that there was

uncertain initial indication of a positive association between the programme and

enhanced leadership performance.
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2.6.7 Different Learning styles

Slack and Norwich (2001) evaluated the reliability and validity of an available
inventory designed to identify learning styles (visual, auditory and kinaesthetic) with
19 children, aged 7-10 years, with different styles as identified by the inventory. The
children took part in a class experimental evaluation of their differential response to
the teaching of word spelling using different teaching methods. The results showed
that that the visual and auditory scales, but not the kinaesthetic scale, were reliable
(internally test and re-test). The three groups of pupils, with different learning styles
— visual only, auditory only and mixed visual and auditory — showed different gains
to teaching that matched these styles (visual and auditory teaching approaches).
Retention of word spelling was higher one week after the teaching when the teaching
matched the learning style. The authors concluded that findings in their exploratory

study suggested the significance of learning style for classroom-based teaching.

2.6.8 The Leverhuime Numeracy Research Programme Study

The Leverhulme Numeracy Research Programme was conducted from 1997 to 2002.
The study was a longitudinal survey with over 2000 children in each of two different
age-cohorts in 40 different primary schools, 10 in each of four varied local education
authorities (LEASs) in different regions (Brown et al., 2002). It helped to generate
some data for evaluating the National Numeracy Strategy which was implemented in
the middle year of the five years during which the Leverhulme team observed
mathematics lessons in the selected 40 schools, interviewing teachers and heads and
monitoring the progress of the children in the two cohorts. Children were tested
towards the beginning and end of each school year. A sequence of tests, one for each
year group, was used which were derived from instruments developed from earlier
research by members of the team (Hart (Ed.), 1981; Denvir and Brown, 1986; Askew
et al., 1997). The data suggested that the percentage of pupils reaching Level 4 was
only 4% higher than in 1999, and the Year 4 data showed that the average percentage
of successful children rose by only 3%. However within this there were large
variations between gains in curriculum areas, reflecting the changes in curriculum.
There were significant rises in mental addition and subtraction and slight falls in
performance in word problems. Brown et al., (2002) concluded the average attainers

had done better than the low attainers and that overall there had been little effect.
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2.6.9 The Literacy Pledge

The Literacy Pledge (LP) evaluated by Cuckle and Shorrocks-Taylor (1999) focused
on good practice in schools and improvements made in reading in relation to LP. The
aim was for children in Year Two to reach level 2. Schools were selected according
to a formula based on those who failed to reach level 2. Eighty nine percent of the
children were withdrawn and taught in groups. Eighty three percent of the teachers

thought that children targeted by LP improved to some extent. However Cuckle and
Shorrocks-Taylor (1999, p 9), concluded that:

"Until we can compare the profiles of the LP and non-LP children at the
beginning of the initiative, and compare their rates of Level 2 scores we cannot
draw very firm conclusions about the success of the Literacy Pledge.’
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Table 2-2 A sample of studies of different interventions used by the government.

Study Ref.

Objective

Methodology

Performance
effectiveness

Consequential
outcomes

High reliability

Schools Project
(Reynolds et al.,
2001)

Did the schools
show more gains in
outcomes in time
and did the HRS
schools do better.

Data collected
through 25 audit
visits,
questionnaires, and
collation of
material. Case
studies.

Variation between
schools in quality of
the intervention
though in some
schools it was
promising.

Reading improved
in some schools.
GCSE higher in
another but
variations existed.

Different learning
styles (Slack and
Norwich, 2001)

Evaluated
reliability and
validity of different
learning styles.

ldentifying learning
styles (visual,
auditory and
kinaesthetic) with
19 children, aged 7-
10 years.

3 groups - visual,
auditory and mixed
visual and auditory -
showed different
gains to teaching
that matched these
styles.

Suggested the
significance of
learning styles in
teaching.

Primary strategy
(DIES 2003)

Linking curriculum
areas to provide
wide range of
learning
experiences.

Professional
development
resources.

Enhancement of
existing strategies,
enablement to
explore further.

Providing broader
and richer learning
experience.

National Literacy
policy (1998).
National Numeracy
(1999)

To raise literacy
levels.

Prescribed
curriculum,
structured fessons.

Modest rises of
maths and English
from 1995-2000.

Test/Target/Inspec
tion of
performance.

MSIP Manitoba
school
improvement

programme (Earl et
al., 1998)

To improve
learning experience
and outcomes of
secondary schools.

Resource based
grants, support,
interviews and
surveys. Training,
weeding out poor
leaders.

Positive but not
strong lasting
changes. No deep
impact.

Where change was
accelerated it was
not sustained.

Building
[nstitutional quality

(Darling-Hammond
etal., 1998)

Raise qualities of
teachers and
literacy methods,
accountability,

Training teachers,
especially in
literacy. Weeding
out poor leaders.

Increased 41% to
48% in reading. 45%
to 53% in maths.
Early grades 43% to

53% in reading. 50%

to 61% maths.

Reading policies
improved but at
college level
significant number
of students still
needed
remediation.
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Table 2-3 More studies of different interventions used by the government.

Study Ref.

Objective

(Galluci et al.,
2003)

two hybrid
strategies,
school
differentiation

three years
visited, three
times a year.

showing the reforms
can work.

Methodology Performance Consequential
effectiveness outcomes
Impact of To see Questionnaire Suggest leadership Tentative initial
National combinative survey and case | programmes impacting | positive
leadership effect of studies of ten positively in schools association
programmes in leadership schools. although level of between
England practices in impact appears programme and
(Brundrett, schools and variable. enhanced
(2006) effect of leadership
multiple performance.
leadership.
District M study | To see whether | Three schools, Varied impact but Effects of

combination of
theories were
not realised
equally across

and centralised the schools
leadership can studied.
work.
Reading To raise reading | 42 schools in Children who received | Reading
recovery (2005)- | standards using London reading recovery on improved,
Burroughs- Reading comparison with | average 14 months therefore
Lange). Recovery. Reading ahead. Classes ended literacy level
Recovery and the year with four increased.
other month higher average.
interventions.
pre and post
tests.
The literacy To increase Schools who 83% of teachers said it | Authors said
Pledge, (Cuckle | children in Year | failed to reach had some impact. hard to make
and Shorrocks- 1 to achieve level 2, teachers causality
Taylor (1999). level 2 by 1999. | trained in judgement.
literacy pledge.

The Leverhulme
Numeracy
Research
Programme
(1997 to 2002)
conducted by
(Brown et al.,
1997).

L

To take forward
understanding of
the nature and
causes of low
achievement in
numeracy and
provide insight
into effective
strategies.

Children in the
two age-cohorts
in 40 primary
schools, in 4
LEAs.

Pupils reaching Level
4 was only 4% higher
than 1999, and Year 4
data showed

percentage of children
only rose by only 3%.
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2.7 RESEARCH GAP

Researchers and practitioners still need to find the answer as to what helps
effectiveness and improvement. The very fact that so many studies have tried to
combine the paradigms shows there is space for a third alternative and thus a gap that
needs to be filled. The other problem has been that school effectiveness and school
improvement movements concentrated on effective schools and Teddlie and
Reynolds (2000) noted the lack of attention shown to ineffective schools, although
there have been exceptions, such as Louis and Miles (1990); Reynolds (1996);

National Commission on Education (1996); Thrupp (2001); Maden (2001); Stoll and
Myers (1998).

Blame has been ascribed to disadvantaged backgrounds (Whitty 2006), although
Hargreaves (2003) showed that students can be materially rich but educationally
poor. Some of the blame is laid at the feet of the teachers (Whitty, 2006). Maden
(2003) in the study ‘Success against the odds’, showed that often the improvement is
not sustained. Stool and Fink (1996) and the literature base suggest that school
improvement comes from within the school. Chapman (2005) was critical of whether
external interventions can overcome some challenges and said that in some cases

they were demotivating for staff. He was highly critical of Ofsted as a way of

improving schools.

This kind of statement shows that there is a gap in the field of research and theretore
an opportunity for further research. The review of the literature, which examined
various interventions and strategies for enhancing learning and raising standards and
effectiveness, seems to indicate a gradual and positive shift towards looking at
alternative ways which target the child and make them the centre of all endeavours.
In addition, analysis of previous research studies indicates that most of the research
focus is on external conditions or on the enablers to providing effective learning

experiences. There is little research looking at the child in terms of:

o The challenge for raising standards.

 Understanding the underlying problems which constrain effective learning.
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* Developing customised strategies that can help unleash potential and enable

learning in different contexts.

The studies in this chapter showed some improvement, but it was not sustainable and
it was dependent on different contexts and school factors. Also, many of the
interventions were costly and some seemed to resort back to methods used
previously, such as the drive to get back to teaching reading using phonics. Some
were very people-dependent and most worryingly, some were highly demotivating
and stressful, such as Ofsted and league tables, whilst others were highly demanding
of teacher input and time. Some realised that the child was the core but only
background, culture and socio-economic effects were taken into account. All seemed

to be external to the child and Chapman (2005) doubted whether external

interventions have made a significant difference.

Other approaches need to be considered, indeed Harris et al. (2003) support this idea;
they point out that the schools at the bottom of league tables are culturally very
different. This seems to infer that underperformance is a complex issue and that there
is no single answer; other approaches need to be considered. This is reinforced by
Chapman (2005) who commented that externally imposed reforms have limited

effect on SfCCs, and Gray (2000) who suggested that government led reforms are
failing to significantly improve SfCCs.

According to Elmore and Sykes (1992), even when interventions are relatively
straightforward they are implemented differently in different schools, localities and
classrooms. When interventions fail to produce the expected results, the blame is laid
on the school and the teachers i.e. on they way that they were implemented.
According to Chapman (2005) the context matters and this is backed up by other
studies, so the idea of the ‘one size fits all’ model is likely to return a sub-optimum
result. Stoll et al., (2003) point out that the individuality of the school needs to be
considered. Gray et al., (1999) point out that a large number of schools target
borderline pupils for additional counselling, encouragement and sometimes formal
tutoring or work. This seems to be a huge resource drain and it would suggest that
identifying and remediating the cause of problems is more effective. If the child is

metaphorically looked at as a computer, the scenario is to improve the computer
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rather then putting more and more powerful software into a computer that does not
have the capacity to run it. As previously mentioned, Harris and Chrispeels (2006, p
6) believe that although well intentioned, many external interventions have had
patchy and variable success. They believe: ‘The evidence supporting the relationship
between school improvement and increased student achievement remains weak and
contestable.” They go on to say that ‘the twin components of accountability
(inspections, test scores and leagues tables) and standards (target setting monitoring
and raising achievement plans) have been unable to yield the increases in school

performance sought. Hopkins and Reynolds (2001, p 15) stated that:

‘the achievement gap between pupils from disadvantaged backgrounds that
seemed to initially narrow in the 1980s stayed the same or widened raising
alarm among national governments in Canada, England and United States,
showing again that improvement had not been sustainable’.

Chrispeels and Harris (2002) talk about ‘improvement fatigue” and about how more
work is needed to understand the kinds of conditions and support needed both within
school and with the broader community to sustain school improvement and close the
achievement gap. They also talk about major practice and research blank spots in the
school improvement field. It seems that the achievement gap between children of
poverty and those for whom English is a second language has an impact and more
often than not these children are not achieving to their highest capabilities. They are
therefore more tightly controlled, monitored, labelled, and morale is low. It could

also be that some of the children in these schools have other problems.

2.8 SUMMARY

This chapter was concerned with reviewing critical aspects of school improvement
and effectiveness by focusing on two major schools of thought that propose
strategies and interventions for improving standards within schools. In addition the
third wave or paradigm was also discussed which brings together both of these

strands. Types of interventions by government policy makers and some studies were

also included.

Although the two traditions of school effectiveness and school improvement are now

working together to produce joint programmes of research and development, it is
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clear that there is no single ‘right’ recipe for improving schools and teaching, as
indicated by Harris and Hopkins (2000), who argue that in many school systems
there is despair at the failure of both top-down and bottom-up reforms to
significantly enhance the learning of students. Fullan and Miles (1992) imply the gap

needs to be addressed and has led to reappraisal of the role of the school based

approaches.

There does not seem to have been an investigation of the underlying reasons of why
some children fail to learn despite numerous interventions and strategies put in place
by schools and the government. This study is an attempt to fill this important gap by
focusing on the children; thereby targeting various holistic interventions in the form
of sound therapy and movement (to try to remediate the underlying causes) and
studying the resulting impact on learning. Chapter 3 and 4 discuss the specific
intervention strategies implemented in this study. The next chapters will discuss
alternative interventions, in the form of sound therapy and movement therapy, for

raising performance standards in schools.
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CHAPTER THREE: LITERATURE REVIEW -
MOVEMENT PROGRAMMES

3.1 INTRODUCTION

Movement programmes have been used with a view to helping children with learning
and behavioural difficulties. The aim of a movement programme is to treat the
underlying causes of learning and behavioural difficulties by using activities and
movement patterns to develop neurological organisation, and in some cases to integrate
reflexes, while in others, address coordination difficulties. In some cases it will help all
of these factors. The structure of the movements follows similar patterns to those
naturally developed in very early childhood. This approach is, largely, based on the
assumption that children with learning difficuities have developmental immaturities,
including poor neurological organization and retained primitive reflexes. According to

Hawke (2000), the replication of early movement patterns enables children to gain the

sensory motor processes that they may lack.

This chapter constitutes the second part of the literature review. The introduction will be
followed by a brief review of the role of movement in learning. Following this, there
will be a presentation of the different types of movement programmes that have
developed, such as patterning, sensory integration programmes and specific
programmes aimed at addressing primitive reflexes. There have been various theories
and hypotheses put forward as to how and why these motor programmes work. These
may be attributed to the integration of the reflexes, the role of the cerebellum, the
vestibular system and the plasticity of the brain. Each of these will be discussed in turn.

Finally, further studies will be presented to see the impact of movement programmes on

behaviour and on children with more specific problems.

3.2 THE ROLE OF MOVEMENT IN LEARNING

Piaget (1952) first noted the importance of motor ability in the development of
cognitive functions, and this has been supported by Thelen (2000). Since Piaget, other

researches have found that the neurologically disorganised child responds to
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remediation based on movement (Ayres 1973, 1982; Bender 1976; Bernhardson and
Davidson 1983). It seems that even very simple movement has an effect on
development. Prechtl et al., (1997) studied the fidgeting movements in normal infants.
The study tested the predictive value of absent or abnormal movements in young infants
for the later development of neurological deficits. The study found that 96% of infants
. Who had normal fidgety movements had a normal neurological outcome, whereas

abnormal quality or total absences of fidgety movements were followed by

abnormalities in 95% of infants studied.

There is some evidence that movement programmes may be able to help learning, as
children grow. According to Capon (1993), children are born with the tissues of
biological intelligence, the brain structure, but these only become fully activated when
children move, explore and manipulate the world. He postulates that these actions are
the foundations and building blocks for learning and this relationship between
movement and learning is critical. Getman (1984) supports this and states that directed

movement and motor coordination is linked to intellectual activity.

Babies are born with reflexes which aid the actions of crawling, walking and jumping to
develop in a normal sequential way. It seems that with increased physical development
improved messages flow to the brain from all the senses and coordination, body
awareness, balance and the matching of motor sensory input (integration), lateralization,
speech maturity and perceptual motor development all improve. Educators assume that
the skills of writing, spelling and reading are the basics of learning - but these are now
beginning to be viewed as very complex neurological processes that develop easily
when there is good sensory motor development. Without this essential basis, it seems
that the foundations are poorly organised and this leads to various problems later on.

Shiel (1984) p 2 states that:

“The skills we need to read and write are the top of the pyramid. If the bottom of

the pyramid has not been built properly, the top layer of the pyramid will not be
perfectly made.’
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The theory holds that disordered sensory integration accounts for some aspects of

learning disorders and that enhancing sensory integration will make academic learning

easier if this is the case (Ayres 1980).

Coordination develops through three basic levels: reflex-motor, gross-motor and fine
motor. The first level provides the basis, or foundation, for all motor development.
Reflex development comes first, followed in order by gross motor development and
then fine motor development. These levels build upon each other and if any level is not
properly developed there will be a knock on effect on the other levels. Children go
through certain developmental stages and if they have not gone through the necessary
stages it can have a detrimental effect on children’s learning (Sasse 1980). Researches
such as Houston (1982), Ayers (1972) and Hannaford (1995) verify that sensory motor
integration is linked to school readiness. In support of this, Palmer (1980) documented

gains in attention and reading from activities such as spinning, crawling, tumbling, and
rocking. |

3.3 THE LINK BETWEEN MOVEMENT AND THE BRAIN

Current research points to the premises that the mind and body are connected and
physical activity affects the brain (Hendy 2000). Research has shown that students who
spent an extra hour each day in the gym performed better in examinations than less
active children (Hannaford 1995). Brain research studies have also shown that the
development of motor skills facilitates academic readiness and learning (Hendy 2000).
Goddard (1988) suggested that physical activity may be a primary feature in the early
development of the brain, and it is through providing experiences that include the
combination of vision and gross-motor movements i.e. that through hand-eye
coordination that the brain’s circuitry is developed to its full potential for specific
functions. This is supported by the findings of Greenough and Anderson (1991), Floeter
and Greenough (1979), Pysh and Weiss (1979), Black et al., (1990), Kieim et al.,
(1994), Comery et al., (1995), and Tsukahara et al., (1981).

This link between movement and the brain has also been seen in experiments with rats,
in which active rats showed a greater number of connections among neurons than
sedentary rats (Greenough and Anderson, 1991). This work suggested that changes in

synapse number as well as changes in the expression of the Fos protein may occur
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within the motor cortex in association with motor learning. The indications were that the

type of experience the rat received increased the number of synapses per neurons.

Black et al., (1990) Kieim et al., (1994) and Kleim et al., (1995) found similar links
within the motor cortex. The findings of these experiments seem to suggest that both
gene expression and neuronal morphology within the motor cortex can be changed
through motor experience. In addition, motor learning may involve structural and
functional changes over several brain regions including the cerebellum (Floeter and
Greenough 1979; Pysh and Weiss 1979; Black et al., 1990; Kleim et al.,1994), basal
ganglia (Comery et al., 1995), and red nucleus (Tsukahara et al., 1981). Pollatschek and
Hagen (1996) support these findings, indeed they believe that children engaged in
physical education on a daily basis show superior motor fitness, academic performance

and attitude to school compared to those children who do not exercise daily.

They went on to say that, physical activity is essential in promoting normal growth of
mental function. Marten (1982) also showed that when physical education time was

increased to one third of the school time, academic scores went up. This was also
supported by Hendy (2000).

3.4 MOTOR DIFFICULTIES AND LINKS TO LEARNING

There is some evidence to suggest that children with motor difficulties are more at risk
of difficulties in reading, writing and spelling than children without such difficuities
(Dewey et al 2002). Visser (2003), on the other hand, notes that reading difficulty has

been ‘related to problems with almost any sensory or motor skill imaginable’.

The relationship between soft neurological signs, that is, neurological abnormalities in
sensory and motor performance (Griffiths et al., 1998) which point to a delay of
children’s gross- and fine-motor development, such as poor balance and coordination
difficulties, and measures of cognition, coordination and behaviour in 169 school-aged
children were studied by Fellick et al., (2000). Their results showed that there was a
relationship and that that children who showed impairments on soft neurological signs
performed significantly worse on tests of cognition, coordination, and behaviour.
Similarly, O'Hare and Khalid (2002) explored the existence of distinctive patterns of

soft neurological signs associated with children with Developmental Coordination

3-66



Chapter Three Literature review - movement programmes

Disorder (DCD) alone, and children with DCD and reading/writing difficulties. They
found that all children with DCD demonstrated difficulties on most test items measuring
soft neurological signs related to cerebellar function. However, Polatajko highlights the
controversy in the literature; he believes the significance of soft neurological signs
indicating non-specific cerebral dysfunction, or their association with specific

neurological structures, must be interpreted with caution as they are frequently seen in
children without notable problems.

Practitioners have suggested that motor skill intervention can help learning disabled
children (Farnham-Diggory 1992; Kephart 1971). Research studies into motor deficits
show that motor training produces direct improvement in motor tasks (e.g., Cammisa,
1994; Knight and Rizzuto, 1993). However some studies have shown that improvement
is often found in the control group as well (Bluechardt and Shepard, 1995), suggesting
that improvements are largely attributable to the Hawthorne effect. Regardless of this,
Nelson (1988) suggests that neurological and sensory motor delays can be addressed; he
believes that one of the marvels of the central nervous system is that it recognises the
‘normal’ and can latch on to it. He believes it is possible to think of it as a system that

gets ‘stuck’ in an abnormal pattern, and is just waiting for the message it needs to

activate normal responses.

Walsh (1980) states that children who do not crawl are more likely to be hyperactive
and have learning disabilities. Research by Taylor, cited in Pheloung (1997), showed
that spelling, reading, auditory short term memory, arithmetic and visual attention to

detail were significantly improved among a group of children with learning problems

who took part in a Perceptual Movement Programme.

3.5 THE IMPORTANCE OF DIFFERENT DEVELOPMENT STAGES

Pheloung (1997) stated that there is a normal sequence of development that is followed
in infants” early years. Difficulty learning in later years can be linked to a missed step in

this sequence. She recommended that following a movement routine, can over time
correct learning difficulty. She also stated that infants who did not go through the
motion of crawling properly or did not crawl at all experience learning difficulties as
their coordination and focusing of eyes is underdeveloped. This also supports Stein

(2000) magnocellular hypothesis which is discussed in section 3.6.4. This is supported
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by Bender (1975), who believes that the motor skills that are developed with crawling,

provide the basis for good vision, handwriting, balance and integration of both sides of
the brain (Pheloung 1997).

In the study of learning disabilities, there are two main strands that have developed.
According to Lazarus (1990), the first is related to problems in language abilities,
shown mainly in the form of difficulties in reading and writing (e.g., dyslexia) and the
second is concerned with problems with non verbal aspects such as sensory integration
and neuro-development and with children who have problems with complex motor
movement, poor coordination and balance, and below average fine motor ability. From
a cognitive perspective, they usually have arithmetic difficulties, problems in motor

components of writing and spatial problem solving, with possible linguistic difficulties

in the productive domain (Rourke 1989).

3.6 THE THEORY BEHIND THE PROGRAMMES

There have been various theories and hypotheses put forward as to how and why these
motor programmes work. These may be attributed to integration of the primitive
reflexes, the neuro-plasticity of the brain, the impact and role of the cerebellum and the

vestibular system. These will be discussed in the next sections.

3.6.1 The integration of the refiexes

More than seventy primitive reflexes have been identified (1/lingworth, 1987). They are
critical for the survival of the newborn ensuring that the baby can breathe and feed (e.g.
infant suck and rooting reflexes). They are present during the first six months after birth
(Capute et al,. 1981) and primary reflex tests are used by paediatricians to assess the
neurological integrity of the newborn baby. As the nervous system develops, however,
they are inhibited or transformed and the persistence of primitive reflexes beyond their
normal time span (12 months) interferes with subsequent development and indicates
neurological impairment (Holt 1991). Severe persistence of primitive reflexes indicates
predominantly intractable organic problems as in cerebral palsy (Bobath and Bobath,
1975), while milder persistence is associated with less severe disorders including

reading difficulties (Morrison, 1985).
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3.6.1.1 Studies related to the role of the reflexes.

According to Capute et al., (1978) there are very close links between the inhibition of
primitive reflexes and the attainment of gross motor milestones in young children.
Bobath and Bobath (1975) have shown that severe persistence of primary reflexes
indicates predominantly organic problems as seen in children with cerebral palsy, while
milder persistence has been associated with less severe disorders including reading
ditficulties and motor problems (McPhillips et al., 2000). Research on the effects of
reflex persistence with children who have not been diagnosed with specific neurological
difficulties is scarce, and the question as to whether reflex persistence affects the

attainment of reading and learning in mainstream education needs to be investigated
further.

Research has shown that retained primitive reflexes may have a detrimental effect on
behaviour, motor control, sensory perception, eye-hand co-ordination, and cognition.
Certain combinations of retained reflexes exhibit themselves in ways that affect
emotional and social well-being and academic progress according to Goddard-Blythe
and Hyland (1998). If development of the reflexes is normal, these primitive reflexes
are progressively inhibited and gradually superseded by postural reflexes (Gold, 1997.
Wilkinson, 1994.) If, however, they are retained beyond the normal three-year
developmental period, the primitive reflexes have the capacity to upset the maturation
process and decrease the brain’s ability efficiently to process sensory information
(Goddard, 1996). According to Ames and Ilg (1964), children’s development is
patterned, lawful and sequential. Larger underlying sensory integrative problems occur

when previous developmental stages have not matured properly.

The Institute of Neuro-Physiological Psychology has shown that approximately 85% of
children with average to above average intelligence that have specific learning
difficulties/disabilities have a cluster of primitive reflexes (Blythe 1992). Two recent
studies have demonstrated improvements in reading (McPhillips et al., 2000) and in eye
movements (Bein-Wurzbinski, 2001) as a result of integrating specific reflexes. Bender
(1976) supports this and quotes 75% of learning disabled children to have retention of
the symmetrical tonic reflex. According to Bender, the tonic reflexes form the reflex
substructure of learning. Each plays a specific role in preparing the child for acquisition

of manipulative and locomotive skills. Bender (1976), in a study of retained
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Symmetrical Tonic Neck Reflex (STNR), suggested that a retained STNR appears

directly related to the problem of learning difficulties:

“When these children are placed on a training programme speciﬁcall}/ designed t_o
help them suppress the abnormal level of reflex response, the efficiency of their

information processing improves and their rate of learning accelerates’. (Bender,
1976, p22)

O’Dell and Cook (1997, p21), discussing another reflex, suggest that, ‘the immature
reflex generally hampers the production of rhythmic, co-ordinated movement and

specifically interferes with the postures generally required for reading and writing’.

They go on to suggest that:

‘Many children with immature STNR are diagnosed as hyperactive or as h?ving
attention-deficit disorder because of the difficulty demonstrated in sitting still for
long periods of time’. (O’Dell and Cook, 1997, p 51)

Goddard (1996, p2) suggested that, ’reflex chronology and normal child development

can be combined to predict which later skills may have been improved as a direct result

of retained primitive reflexes.’

Research completed by Taylor (1997) and Hawke (2000) showed positive
improvements in learning and behaviour. The preliminary report stated that sensory
motor movement programmes help develop the brain for learning; they enable children
to concentrate and stick at tasks better. The stereotypical movements a baby makes can
be recognised and this knowledge can be used to help inhibit the primitive reflexes
tound in older children with developmental problems. Crawling promotes integration of

the brain by using both sides of the body and developing visual skills.

3.6.2 Brain plasticity

A further explanation as to as to how and why these motor programmes may work could -
be due to brain plasticity. Recent knowledge from neuro-science about the brain has
changed in the last twenty years. This knowledge and the relationship between
development in the early years and learning is beginning to challenge the belief that

numbers of neurons in the brain and the pattern of neurology was set at birth and could

not be changed.

3-70



Chapter Three Literature review - movement programmes

3.6.2.1 The new paradigm of brain plasticity

Over the last decade this paradigm has been overturned and neuroscientists have
discovered that the neuron can grow new connections in response to different
experiences. Doidge (2007) states that recent findings point to the fact that the brain is
adaptive and therefore plastic. Frostig and Polley (1999) identified behavioural

manipulations as causing a substantial impact on the cortical plasticity in that system.

It seems that the greatest opportunity for influencing the brain is during the early years
of childhood. By the time an infant is two or three years old, the number of synapses is
approximately 15,000 synapses per neuron (Gopnick et al., 1999). According to
Durbach (2000), there appear to be at least two types of modifications that occur in the
brain with learning: a change in the internal structure of the neurons, the most notable
being in the area of synapses, and an increase in the number of synapses between
neurons. Scientists have now discovered that a huge amount of brain development
occurs between conception and age one and a report by McCain and Mustard (1999),
The Early Year Report, summarised current understanding of early brain development.
The understanding is that stimuli from a child’s experiences before the age of three
influence the ‘wiring’ of the nerve cells (neurons) and neural pathways of the brain and
is vital. It seems that early developmental activities and stimulation through the sensing
pathways with the basic genetic structure of the brain has an effect on a child’s brain
development, which has a long-term impact. Diamond and Hopson (1999) believe that
new discoveries provide us with ways to help our children reach their fullest and
healthiest mental development. Society once viewed a child's brain as static and
unchangeable, whereas now experts see it as a highly dynamic organ that feeds on

stimulation and experience and responds with the flourishing of branching, intertwined

neural forests.

Diamond (1998) also states that, no upper age level limit exists for brain growth. The
brain is plastic at all ages in response to new experience and stimulation. Therefore this
seems to imply that purposeful systemic stimulation presents the opportunity to enable

greater brain maturity and a second change because of brain plasticity.
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3.6.2.2 Studies related to brain development

The John F. Kennedy Centre for Research on Human Development state that plasticity
refers to how circuits in the brain change (organize and reorganize) in response to
experience, or sensory stimulation. It has been widely believed that the sensory cortex
matures early in life and thereafter has a fixed organization and connectivity. It is now
know that the cortex can be reshaped by experience. In one experiment, monkeys
learned to discriminate between two vibrating stimuli applied to one finger. After
several thousand trials, the cortical representation of the trained finger became more

than twice as large as the corresponding areas for other fingers (Buonomano and
Merzenich, 1998).

Merzenich et al., (1993), again using a brain plasticity-based training programme,
concluded that because the brain retains a lifelong capacity for plasticity and adaptive
reorganization, dimensions of negative reorganization should be at least partially

reversible through the use of an appropriately designed training programme.

The manipulation of environmental stimuli and experience can affect brain development
and this has been shown in studies by Diamond et al., (1990) and Kosmarskaya (1969)
on animal brains. Gesell (1947) in human studies has measured neuro- developmental
maturity through developmental schedules. Dekaban (1970) reported permanent neuro
functional differences in weight gain, disappearance of primitive reflexes and
appearance of emergent as well as improved mental functioning in premature babies
who received tactile-kinaesthetic stimulation. Rice (1975) has shown similar resuits in
plasticity of visual and auditory abilities in older groups. Doman and Delacto state that

within the concept of neurological organisation, brain growth is dynamic. Research by

McCann and Mustard (1999) supports this theory.

The sensory movement programme Ayres (1980) designed is based on the theory of the
plasticity of the brain and the changeability of neuronal connections as a consequence of
experience. Ayres quotes findings regarding all aspects of the brain and
interhemispheric integrating mechanisms. She reports that the therapy is not designed to
improve motor skill but that replicating the ontogenetic sequence of the sensory
movements allows the brain’s neuronal connections to integrate and adapt to the

prompts and thereby enhances perception and learning. She also believes that
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consciously controlled and coordinated movements stimulate production of neutrophins
(stimulate nerve growth), increasing the number of connections in the brain. The more

precise the movements, the more developed the networks will become.

According to Hannaford (1995) the reason we find a thing difficult the first time we do
it, but easier the more we do it, and with sufficient practice can do it semi-mechanically
or automatically, is due to the plasticity of the living matter of our nervous system

which is built for change and functions in the environment in which it grows.

3.6.3 The role of the cerebellum

Another reason as to how and why these motor programmes may work could be due to
role of the cerebetlum. The cerebellum is at the base of the brain, and is associated with
motor skill. It is responsible for coordinating movement, planning, motor activities,

learning and remembering of physical skills and for some cognitive abilities.

Clinical observations suggest that mental activities are coordinated in the cerebellum.
In 1995, at the Annual Society of Neuroscience Conference, 80 studies were mentioned .
that suggested strong links between cerebellum and memory, spatial perception,

language, attention, emotion, non-verbal areas and even decision making. These
findings strongly implicate the value of movement in affecting cognition. The paradigm
is that the lateral cerebellum is not activated by the control of movement, but is strongly
involved during the acquisition and discrimination of sensory information (Pugh and
Raman, 2006). This has been confirmed by magnetic resonance imaging of the lateral
cerebellar output nucleus during sensory tasks. Therefore it seems that the lateral
cerebellum may be active during motor, perceptual, and cognitive performances
specifically because of the requirement to process sensory data (Parsons et al., 1977). It

seems that the cerebellum *“fine-tunes” motor commands.

Dyslexic children have been found to have significant difficulties in the development of
motor skills (Fawcett and Nicolson, 1995) and direct evidence of cerebellar impairments
in dyslexic children and adults has also been shown (e.g. Fawcett et al 1996; Nicolson
et al.,, 1999). Fawcett et al. (2001), go on to suggest that ‘cerebellar’ tests for Dystonia
might prove a valuable method of differentiating between poor readers with and without

IQ discrepancy. Prescott (1977) states ‘that if our movements are impaired, the
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cerebellum and its connections to other areas of the brain are compromised’. He

indicates the involvement of the cerebellum in ‘complex emotional behaviour’

(emotional intelligence).

As described by Berkow (2000), the cerebellum has three subdivisions. Firstly, the
archicerebellum (vestibulocerebellum), which helps maintain equilibrium and
coordinate eye-head-neck movements, and is closely linked with the vestibular nuclei:
the midline vermis (paleocerebellum) helps coordinate movement of the trunk and legs.
Vermis lesions result in abnormalities of stance and gait; the lateral hemispheres

(neocerebellum) control ballistic and finely coordinated limb movements, mainly of the
arms (Berkow, 2000).

In terms of the brain, some recent suggestions seem to indicate that general cognitive
functioning, perceptual (Schweizer and Koch, 2003), visual-motor and gross-motor
abilities (Rosenbaum et al., 2001) are strongly linked in terms of neural substrates
involved in motor skill execution (Eccles et al., 1967), and have been identified as

having a central role in skill automatisation and language-based skill (Allen et al., 1997;
Leiner et al., 1989; Thach 1996).

The theory that there is a direct link between the cerebellum and higher cognition is
further supported by the evidence that verbal and performance 1Q correlate 0.38 and
0.41 with the size of a person’s cerebellum. In women the correlation is slightly higher
than in men. That is equal to or even higher than any other correlation between 1Q and
the brain (Andreasen et al., 1993). Cerebellar size in young people also links with
‘logical memory® (Paradiso et al., 1995): and this link exists not only in humans: the
volume of the cerebellum’s outer molecular layer has been linked to the curiosity of rats

to new things in their environment (Anderson, 1994).

Another link with cognition is that the cerebellum and cerebral cortex both increased in
size during human evolution. In comparison to a primate of our size, we have 2.8 times
more cerebellum and only slightly more cerebral cortex 3.2 times (Passingham, 1975).
No other part of the brain in human evolution has developed so much. This
development has been mostly in the part of the cerebellum, the neocerebellum, which is

linked to the cerebral cortex (Leiner et al., 1991). Therefore, it seems that there are new

374



Chapter Three Literature review - movement programmes

links with the expanded cerebral cortex which interact with those in the cerebellum.
Also, according to Chugani and Phelps (1986) the development of the prefrontal cortex
is delayed compared to older parts of the cerebral cortex, and so is the development of
these newer parts of the cerebellum which link to it. For example, it has been shown that
in holding numbers in the short term memory, not only is the cerebellum active, but also
both speech areas (Paulesu et al., 1993). It has been suggested that the links between

these areas might be needed for the full development of language.

3.6.3.1 Link of the cerebellum and motor skills

Research with people with damaged cerebellums has provided further evidence of a
variety of problems in addition to their motor ones (Leiner et al., 1991). This link is also
as noted since imaging showed that when mentally subjects are playing tennis, or saying
a word or counting numbers silently, the cerebellum is active (Ryding et al., 1993). The
memorisation of short passages or feeling textured tiles causes the cerebellum to be
activated along with their cerebral cortex (Barker et al., 1991); the visualtion of
somebody else’s hand grasping objects does the same (Decety et al., 1994). Chess

players, when working out strategies, again show similar evidence (Nichelli et al.,
1994).

The cerebellum is activated during phonologically short-term and long-term memory
tasks (Andreason et al., 1995, 1996; Paulesu et al., 1993). It is activated when people
Judge whether a tone is 200 or 400 milliseconds long (Jueptner et al., 1995).
Additionally the cerebellum is also activated by repeating words and making word
associations (Paulesu et al., 1993), or matching for meaning or real-life size pictures or

written words (Vandenberghe et al., 1996). This all shows the importance of the
cerebellum and cognition.
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3.6.3.2 Studies related to the role of the cerebellum

Several studies with dyslexic individuals point to motor problems and abnormalities in
muscle tone as common symptoms in the majority of dyslexic children (Fawcett and
Nicolson, 1992, 1999; Nicolson and Fawcett, 1990, 1994, 1999). The conclusions seem
to support the automatisation deficit hypothesis of dyslexia. According to those research
findings, the cerebellum plays an important role in this type of deficit (Fawcett et al.,
1996; Nicolson at al., 2001). This has recently been supported by neuro-anatomical and
neuro-imaging findings (Nicolson et al., 1999; Rae et al., 1998). However, other
researchers have failed to replicate these findings. While Yap and van er Leij (1994)

reported a partial replication, other attempts have been unsuccessful (van Daal and van
der Leij, 1999; Kronbichler, et al., 2002).

A link has also been noted between the cerebellum and language. Fulbright et al.,
(1999) identified evidence from PET scans, investigating brain functioning, and shown
that the cerebellum is involved in both language and cognitive skill, including specific
involvement in reading. They showed that dyslexic adults produced only 10-20% of the
expected level of activation compared with controls and therefore did not show the

normal pattern of activation when performing a motor sequence learning task.

In addition, according to the literature, children with DCD are more likely than controls
to show an altered pattern of nonverbal intellectual functioning. Studies such as Breen et
al., (1985), Crofoot and Bennett (1980), Graf and Hinton (1997) have found
relationships between visual-motor integration ability and nonverbal (performance) 1Q.
In addition, children diagnosed with or at risk for DCD performed worse then a control
group on performance 1Q (Henderson and Hall, 1982; Lord and Hulme, 1988), even
when the groups were matched for verbal 1Q (Coleman et al., 2001; Piek and Coleman-
Carman, 1995). In most studies the tests used are usually biock-design, object assembly,
geometric design and involve processes of motor control. Children with DCD find these
difficult and Coleman et al., (2001) suggest that the poor performance on these subtests

is therefore better explained in the light of the motor components involved rather than in

terms of weak nonverbal intelligence.
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There still remains controversy over the role of the cerebellum in cognitive skills not
involving speech or “inner speech’ (Ackermann et al., 1998; Glickstein 1993), but there
is now more and more evidence of the importance of the cerebellum in language
(Ackermann et al, 2000: Silveri and Misciagna, 2000), including findings of links

between specific cerebellar involvement and reading (Fulbright et al., 1999).

3.6.4 The impact on the vestibular system

The third reason why these motor programmes may work could be due to the role of the
vestibular system. One of the claims of many movement programmes is that they have
an impact on the balance system, for example, McPhillips et al., (2000) provided further
evidence of ‘a link between reading difficulties and the control of movement, in
children’ (Lancet, 2000, p 537) and that children with specific reading problems have
problems that extend beyond the range of underlying language-related deficits (e.g.

they have difficulties with balance and motor control)’.

The vestibular system, located in the inner ear, provides information about gravity,
balance and movement. There is a claim that there is a correlation between vestibular
problems and reading and writing in children with learning disabilities. Ayres (1973),
Frank and Levinson (1973), and Levinson (1980) suggest that such children require a
specialized therapy before they can benefit from academic input. DeQuiros (1971) and
Levinson (1984) theorised that evidence of a vestibular disorder is predictive of learning

disabilities and that the therapy can prevent these problems.

The vestibular system is well documented as supporting numerous basic functions,
primarily: equilibrium, balance, proprioception, (body in space) awareness, muscle tone
and audition. This area includes hearing, filtering and focusing auditory attention,
sustaining auditory attention, and transmitting the sequence of auditory input and vision
The vestibular and auditory systems are linked anatomically by the vestibulocochlear
nerve. In addition to this anatomical link, the vestibular and proprioceptive systems,

work in tandem with one another (Goetz, 2003).
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3.6.4.1 Studies related to the vestibular system

Levinson (1984) suggested that the vestibular system has a causative effect in learning
disabilities. He suggested the treatment of dyslexia with anti-motion sickness
medication to correct the vestibular dysfunction. This was based on clinical observation
and not backed by research. He proposed other interventions along with the anti-motion
sickness medication, including many other types of medication plus special education to
try and impact the vestibular system. He found over 95% of a large sample of students
who had reading problems had balance/coordination/ rhythmic difficulties diagnostic of
a previously overlooked inner-ear/ cerebellar dysfunction. This went against the old
paradigm of brain damage and language disordered theories of reading problems due to

dyslexia and instead implicated the role of the inner-ear in dyslexia.

The role of the vestibular system in the higher cortical functions required for academic
performance is still not known. Some of the symptoms generally associated with
learning disabilities (faulty eye movements, poor postural coordination, poor balance,
and poor spatial orientation) could be linked to vestibular problems. Such symptoms,

however, are only indirect evidence for vestibular dysfunction.

The most prominent objective sign of vestibular involvement is spasmodic nystagmus
(rapid movement of the eyeball from side to side). Ayres (1972) used the Southern
California Postrotary Nystagmus Test - though some question the validity of this test.
Frank and Levinson (1985) used ‘blurring speed’ as evidence for abnormal vestibular
tunction. This was described as the speed at which words passing across the visual field
can no longer be recognized. However, because this involves the passing of stimuli
across the subject’s visual field at varying speeds, it constitutes visual stimulation, not
vestibular. Therefore there has not been conclusive evidence for vestibular dysfunction

in individuals with learning disabilities from these studies.

A study by Iversen et al., (2005) compared three groups (group of poor readers a group
with of dyslexia and one control group) on total motor impairment scores as well as
motor function for manual dexterity, ball-skills and balance. More than 50% of the

children in both groups of poor readers showed definite motor coordination difficulties
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at or below the 5th centile, for which motor intervention is recommended. Children in
both groups showed difficulties in manual dexterity in particular and also performed
significantly worse than controls on balance, but not in ball-skills. The authors
concluded that the high incidence of motor coordination problems in the two groups of

poor readers indicated that all children with reading difficulties should be screened for
possible motor difficulties.

These results were similar to the findings from other studies (Dewey et al., 2002;
Kaplan et al., 1998; Sugden and Wann, 1987). A link between poor readers and
problems performing manual dexterity and balance tasks was noted. A similar pattern
was reported for children with DCD and learning difficulties (LD) by Jongmans et al.,
(2003). In this study, manual dexterity was the most difficult area for both groups of

poor readers. There was a significant difference between the two poor reading groups
and controls.

Other studies on vestibular dysfunction in children with learning disabilities have
reported negative or equivocal results. Ayres and Mailloux (1981) conducted single-
case experimental studies with four children who had been diagnosed as aphasic, a
disorder that impairs expression and understanding of language as well as reading and
writing, to support their theory that vestibular function has an effect on auditory-
language processing and speech and language. Although results indicated that language
comprehension and expression scores improved, significant limitations of this research
have to be pointed out. These included how language comprehension and expression

were measured, and the fact that each child had received different amounts of speech-

language intervention.

In a critique of the studies by Ayres (1972a, 1978) and Ayres and Mailloux (1981),
Schaffer (1984) concluded that errors compromised the validity of findings and that
possibly the problematic variables were: (a) the Hawthorne effect (b) the use of gain
scores to measure change, and (c) inadequate sampling and matching procedures.
Schaffer also challenged Ayres’ (1978) theory that academic difficulties found in
children with learning disorders resulted from vestibular problems and that Sensory

Integration (SI) therapy effectively remediates academic failure. Due to the study design
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and the types of measures employed, the existence of a Type | error remained a strong
possibility.

Polatajko (1982) also studied the effects of vestibular system on academic achievement
in *normal children’ and children who had been diagnosed with learning disabilities. He
said that a weak relationship existed between the vestibular system and academic
learning and suggested that more work needed to be carried out before it could be said

that it is an effective way of remediation for learning disabilities.

In another study by Polatajko (1985) he investigated the relationship between children’s
vestibular function and academic learning using criteria for learning disabilities and
measurements for the vestibular system. The evaluation of vestibular function consisted
of examination of calibration records, search for spontaneous and gaze nystagmus (rapid
involuntary rhythmic eye movement), testing smooth pursuit, and vestibular and
optokinetic (reflex allows the eye to follow objects in motion when the head remains
stationary) testing. Vestibular nystagmus was induced by a rotating chair. No significant
differences were found between the ‘normal children® and children with learning
disabilities. There was no evidence that children having low, average, or high vestibular

responsivity differed significantly on measures of academic performance.

Ray et al., (1998) examined the effect of vestibular stimulation (swinging) on speech
sounds in children with autism. The researchers found a 15% increase in vocalizations
while the child was on a swing compared to the absence of this vestibular stimulation.
Quiros (1976) noted that a number of primary school children, when tested had
‘learning disabilities without apparent justifiable cause’. He found that fifty two
children out of sixty three had ‘abnormal vestibular responses’, which contributed.
amongst other things, to motor problems in reference to reading and writing, and loss of
interest in school learning (de Quiros, 1971). He therefore believes that vestibular
disorders (and postural disturbances) can produce learning disabilities associated with
motor skills, the acquisition of language and the development of normal competencies

in reading and writing. (de Quiros, 1976)

Reynolds et al., (2003) evaluated the effectiveness of dyslexia, dyspraxia and attention

deficit treatment (DDAT) - an exercise-based treatment for children with reading
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difficulties based on balance principles. Methods of testing vestibular and cerebellar
function using an electronystagmography (ENG) system for assessing eye movement
control and a posturography balance system was used. The effect of a programme,
undertaken with 106 school-age children over a six month period, where intervention
aimed to improve balance, was investigated. After six months the children were
reassessed using eleven tests of academic ability and skill using tests, which included
the DST screening test (Nicolson and Fawcett, 1996) and a range of cerebellar and
vestibular tests. These tests involved standard use of the Dynamic Posturography
equipment, Sensory Organization Test, a Motor Control Test and the Adaptation Test.
The scores indicated whether there was poor vestibular function or not. A score of 50-
56 was expected from children between the ages of 9 and 13 years with good postural

control (Rine et al., 1998; Shimizu et al., 1994). Eye movements were also tested.

The following tests were also administered - the Dyslexia Screening Test for literacy
skills, phonological awareness and verbal memory, motor skill and balance, and
memory retrieval fluency. In addition the Romberg test for balance, a test of
diadochokinesis (speed of performing rapid alternating movements), a test of
finger/thumb dexterity and a test of vestibular ocular reflex (VOR) suppression
normally associated with cerebellar problems. The Diagnostic and Statistical Manual of
Mental Illness (DSM 1V) (American Psychiatric Association, 1994) test for attention
deficit, and tests of primitive reflexes (the Moro reflex and the asymmetric tonic neck
reflex) were also undertaken, in order to assess the incidence of primitive reflexes in the

sample (Goddard-Blythe, 2002; McPhillips et al., 2000).

Over the period of the study, treatment methods were continually refined. Main
variations in treatment included 39 of the first clients being prescribed Efalex (a fatty
acid supplement), and daily exercises, rather than twice daily. Over 80% showed signs
on the dynamic posturography balance test, over 60% showed cerebellar signs, and over
60% showed signs of retained primitive reflexes. Eye movements showed a smaller
improvement. All improvements were highly significant, taking the group as a whole: 6
months into the treatment clients showed the expected physiological changes, with
substantial improvements in vestibular function and visual tracking. The group started
with a mean vestibular score of 41 and improved to a mean of 67. this is above the

vestibular score expected for a group with a mean age of 10.4 years (Rine, 1998;
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Shimizu et al., 1994). The theory behind the testing was to show improvement and to

link it with improvement in reading.

This study was compromised by a number of methodological flaws (Rack 2003:
Richards, Moore et al., Rochelle and Talcott 2000; Snowling and Hulme 2003; Stein
2003). The robustness of the experiment had to be questioned as there were no tests
measuring the improvement in reading and a presumption cannot be made that one leads
to the other. In addition, some of the treatments were changed; some children were
initially prescribed Efalex alongside treatment, which was then no longer prescribed,

and some of the first children were advised to carry out exercises once per day, rather
than twice daily.

The 80% incidence of balance abnormalities is consistent with a similar study of nearly
100 children in specialist dyslexia schools reported by Fawcett and Nicolson (1999). It
should be noted that the incidence of balance difficulties found by the objective
dynamic posturography was considerably higher than that revealed by the much more
limited postural stability test in the DST, indicating that the latter may not be as

effective as one would like in identifying balance difficulties.

Rochelle and Talcott (2006) conducted a meta-analysis of 17 published studies that
compared balance between dyslexia and control samples and obtained effect-sizes tor
each. Contrast and association analyses were used to quantify the influence of
hypothesised moderator variables on differences in effects across studies. They
concluded that although balance deficits are associated with dyslexia, these effects are
more strongly related to third variables other than reading ability. Thus, deficits of

balance may indicate increased risk of developmental disorder, but are unlikely to be

uniquely associated with dyslexia.

In summary, there is no conclusive evidence to either support the theory of vestibular
dysfunction or support the proposed treatment approaches. However, the use of this
approach for treatment for learning disabilities continues and anecdotal evidence shows

that it helps, however, a great deal of further research is required in this field.
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3.7 DIFFERENT STRANDS OF MOVEMENT PROGRAMMES

There are three main strands of movement programmes that are designed to help
children, Patterning, Sensory Integration Therapies and Primitive Reflex Integration.
Patterning basically theorises that a child develops through stages of crawling, creeping,
walking, balancing and running. The theory is that each stage is crucial and if a stage is
missed out, then it has a huge impact on normal development- a domino type of effect.
Sensory Integration (Sl) therapy is to do with the interpretation and integration of
sensory stimulation from the environment by the brain and was developed by Ayres
(1972). Finally, the theory behind the primitive reflexes therapy is that at birth children
are born with reflexes which provide an indication of the status of the central nervous

system. These three strands will be presented in more detail in the following sections.

3.7.1 Patterning

The first strand of movement programmes is based around patterning. Patterning was
initially developed by Doman and Delacato (1968) and is also sometimes referred to as
the Doman-Delacato technique. Patterning has been used for more than forty years for
treating children with brain damage and other disorders, such as learning disabilities,

Down syndrome, Cerebral Palsy, and Autism (Golden, 1980; American Academy of
Paediatrics 1982; Landman 1992; Nickel, 1996).

3.7.1.1 The theory behind Patterning

The theory follows the principle that failure to pass properly through a certain sequence
of developmental stages reflects poor ‘neurological organization’. Doman and Delacato
(1979) maintain that efficiency in simple motor activities (cross pattern creeping, cross
pattern crawling, cross pattern walking and lateralisation activities) leads to
improvement in perceptual motor functioning which facilitates the development of
neurological organization. The programme involves repetitive activities using specific
muscle patterns in the order the child should have learned if development had been
normal, e.g., rolling over, sitting, crawling, standing, and walking. In the more severe
cases of proposed brain damage, which is believed to lead to poor ‘neurological
organization’, patterns of passive movement are imposed that have as their goal, ‘the

production of normal activities which would have been the product of the injured brain
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level had it not been injured (Doman, 1979). These techniques can also promote

superior development in a normal child in physical and cognitive skills (Doman, 1979).

3.7.1.2 Studies related to Patterning

Sparrow and Zigler (1978) compared three groups of children, all of whom were
severely mentally disabled and institutionalized. One group received patterning, a
second was treated by motivational techniques, and a third received routine care. Using
a wide variety of behavioural measures, the investigators found no significant
differences among the three groups. Sparrow and Zigler (1978) concluded that
patterning cannot be considered superior to any other method of treatment for
institutionalized mentally disabled children. Attention has to be drawn to the fact that
this study was carried out on severely mentally disabled children and that using a

different sample may have produced different results and therefore general conclusions
cannot be made.

In another study of 66 children and adolescents with mental retardation, Neman et al.,
(1975) found subjects receiving patterning improved more than subjects in the other
groups in visual perception, programme-related measures of mobility, and language

ability. In contrast MacKay (1987) and Bridgman et al., (1987) found either no or only

short lived improvements in children treated with patterning.

The American Academy of Paediatrics looked at neurologically impaired children using
patterning (Cohen et al., 1970) for the treatment of children with neuromuscular
disorders, behavioural abnormalities and learning disabilities. They concluded that ‘the
data thus far advanced are insufficient to justify affirmative conclusions about the
system of treatment’. According to Chapanis (1982) some disabled children who
seemed to benefit from treatment had been given a misdiagnosis or an unduly
pessimistic prognosis. He .concluded that the course of maturation in children with

neurological impairments varies; this can lead to claims that improvements in their

conditions were the result of a specific form of treatment.

According to Cole and Chan, (1990) generally, research indicates that there is no
reputable research evidence to support the Doman and Delacato training regime and the

claim that it will result in improvements in neurological organisation; nor is there
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evidence that these methods will lead to a different pattern of growth of motor and
intellectual skills. However, they believe that despite the negative reaction of some
authorities, there appears to be some benefit in providing motor and perceptual training

programmes for children with disabilities. (Cole and Chan, 1990)

In contrast there has been some research evidence that supports the view that motor
programmes do result in improved motor skills (Jenkins et al., 1983). In addition, Cole
and Chan (1990) claim there are documented individual cases that show that children’s
motivation on learning tasks is improved; children will work harder on other activities

in order to take part in the games aspect of the Doman-Delacato regime.

3.7.2  Sensory Integration programmes

The second strand of movement programmes is based around Sensory Integration (SI)

therapy. This is a sensory-motor treatment based upon theories developed over by Ayres
(1972).

3.7.2.1 The theory behind Sensory Integration Therapy

The theory is that sensory integration is an innate neurobiological process (Hatch-
Rasmussen 1995), and that individuals with developmental delays experience
dysfunction in which sensory input is not integrated or organized appropriately by the
brain. This theory hypothesizes that some children with learning disorders experience
difficulty processing and integrating sensory information and that this, in turn, affects
their behaviour and learning. Ayres (1972) theorized that the behaviour and learning
problems were, in part, due to faulty integration of sensory information and inability of

higher centres to modulate and regulate lower brain sensory-motor centres (Ayres,
1972).

Although new findings and knowledge demonstrate that the nervous system is even
more complex and integrated than Ayres (1972) and others believed at the time, many
of the principles on which Ayres built the theory of sensory integration upon are still
upheld. This knowledge has been strengthened by research demonstrating that
structural, molecular, and cellular changes in neural functions are possible and that

meaningtul sensory motor activities can be mediators of plasticity (Merzenich et al.,
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1984; Greenough et al., 1987; Kandel and Jessell, 1995; Kempermann and Gage, 1999:
McKenzie, et al., 2003).

Although the original theory was developed for children with learning disabilities,
Ayres expanded this and went on to work with other children. Ayres and Tickle (1980)
applied the theory to children with autism and noted that SI helped decrease tactile and

other sensitivities to stimuli that interfere with their ability to play, learn, and interact.

SI is conducted by occupational therapists or physical therapists that provide sensory
stimulation to the patient, often in combination with specific muscle activities. The
treatment consists of vestibular, proprioceptive, and/or tactile stimulation. Sensory
integration is therefore described as ‘the organisation of sensation for use’ (Ayers,
1995). The child is provided with levels of sensory information during physical
activities that are meaningful to the child, and that elicit adaptive behaviours (Kumar
and Bundy 1991). There are also treatment protocols that take a more active approach
such as those developed by Wilbarger (1995) that promote the use of increased sensory

input e.g., deep pressure to reduce hypersensitivity in addition to the modifications in

the child's environment.

SI therapy has been used with a variety of clinical populations across the age span,
including ‘normal children’ (Ottenbacher, 1982) and children with neuromuscular
disorders such as cerebral palsy ( Price 1977), learning disabilities (Ayres, 1972b; Clark
et al 1989; Price, 1977), mental retardation (Clark and Shuer, 1978; Price, 1977).
autism (Ayres, 1979), and sensory impairments (Price, 1977). In the past, The American
Occupational Therapy Association has supported the application of Sl therapy
procedures and techniques with children who have been diagnosed with learning

disabilities, pervasive developmental disorder/autism, and chronic psychosocial

dysfunction (Hinojosa et al., 1982).

In most cases, sensory integration develops as a result of ordinary activities as long as
there are no major problems. Motor planning is a natural outcome of the process, as is
the ability to respond to incoming sensations in an adaptive manner. But for some
children, sensory integration does not develop as efficiently as it should and the process

of sensory integration is disordered and therefore a number of problems in development
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or behaviour may become evident. Sasse (1980) concludes that it is logical that the
child’s learning and behaviour may be affected if any of the natural developmental
stages of early childhood are disorganised. McEwan et al., (1991) just as Bender (1974)
had suggested earlier, proposed that early crawling has an effect on motor and sensory
motor skill development during early childhood. The motion of crawling is linked to
developmental changes of eye-hand coordination, tactile input and social maturation.
They stated that crawling initiates the basis for visual-spatial awareness and is essential
for the eyes to practice focusing at a reading distance. Children with such deficiencies
should benefit from increased involvement in floor and mat activities requiring tactile,

proprioceptive, and kinaesthetic input in order to recreate skill development (McEwan
etal., 1991).

Frostig (1970) claims that changing body position to move in space (crawl) is one of
four distinct groups of skills that are developed during the sensory motor phase. If a
child is not showing an ability that should have been acquired during that phase of

development then specific types of movement can be effective in developing that skill
(Frostig, 1970).

3.7.2.2 Sensory integration impact on learning challenged children
Grimwood and Rutherford (1980) conducted a study to test the effectiveness of the

Ayres programme with a group of learning disabled children. Activities included
scooter boards, therapy balls, rolling and spinning activities. Findings showed that the
therapy group performed significantly better than the control group. Palmer (1998) also
documented significant gains in attention and reading from activities similar to Ayres
(1972). Humpbhries et al., (1992) compared the effect of Sl perceptual-motor training
(PM) and no treatment (NT) on the performance of 103 children with learning
disabilities and sensory integrative dysfunction, aged 58 to 107 months, who were
randomly assigned to one of the two treatment groups or to no treatment. After
receiving a total of 72 I-hour sessions of therapy for 3 hours per week, PM-treated
subjects showed significant gains over the other two groups, mainly in gross motor
performance. Sl-treated subjects showed an advantage in motor planning. There were
no differences in visual perception, handwriting readiness, copying ability, cognitive,

academic, language and attentional skills or in self-concept.

3-87



Chapter Three Literature review - movement programmes

Werry et al., (1990) conducted a study on S! and teacher-judged learning problems. The
sample consisted of children with significant learning problems inconsistent with their
ability. Seventy-four children from 21 schools, referred because of teacher-perceived
learning difficulties and pre-screened for sensory integration (SI) deficits, were given
tests of SI, reading, vocabulary, perceptual-motor function and motor development, and
their teachers rated their classroom behaviour. The results showed that the children
suffered primarily from attention deficit disorder without hyperactivity, and from mild
deficits of SI. The intervention group received therapy, where as the comparison group
received a placebo with the same amount of child-therapist interaction. The groups were
roughly matched for school age, sex and degree of SI disability. There were no
significant differences for age, sex, or maternal education across the groups. There were
significant differences in [Q and auditory memory at baseline. All groups had improved
significantly at nine months on word recognition, reading, vocabulary and motor
performance. There were, however, no significant differences between groups for 1Q,
academic achievement, or motor performance. There were no significant differences
between the groups on teacher ratings of behaviour, visual association, auditory
memory or auditory sequencing. Both early and late treatment groups performed better
in visual matching than the no therapy group in follow up. Except on one minor sub-
test, Werry concluded, this study failed to show any improvement attributable to SI. It
can be only said to support the probability that SI is ineffective for ‘learning
disabilities’. While there were significant improvements with time in both treated and
untreated groups on most measures except classroom behaviour, only one measure

showed a treatment effect; this one was most reflective of sensory integration.

One of the weaknesses of the study was that the children were not randomly allocated to
groups. The most serious cases were screened out prior to the study; this limits the
generalisability of the results to more serious children. Testers were not binded to group
allocation. The groups were treated differently with the intervention group receiving
therapy and the control group not receiving anything. The intervention grdup received
the treatment during different time periods (half early and half late) so there is the

possibility of time effects. The study may not have had sutticient power to detect a

difference between the groups.
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Paul et al., (2003) conducted a study to evaluate the effectiveness of the Sensory
Integrative Treatment Protocol (SITP) in treating children with learning needs. Two
groups were used as experimental and control groups. The experimental group consisted
of 15 children and the control group consisted of 16 children diagnosed with pre-
primary (learning needs) impairments. The DeGangi-Berk Test of Sensory Integration
(TSI) and the Miller Assessment for Preschoolers (MAP) were used as the instruments
to measure change within and between the two groups before and after the intervention.
TSI and MAP scores went up considerably for the children in the experimental group
following the intervention. Based on the results, the researchers suggest that ‘Sensory
Integration Treatment Protocol,” was effective in reducing sensory integration

dysfunction and improving preschool performance in children diagnosed with pre-

primary impairments.

In a pilot study, Humphries et al., (1990) compared changes in academic related
performance among a group of children with learning difficulties and SI dysfunction
following SI treatment, perceptual-motor treatment, and no treatment. The findings
suggested that SI treatment had no effect for improving academic, language or cognitive
performance. However, children who received S| treatment showed increased gains in
motor functioning compared to children who received perceptual motor treatment or no
treatment at all. In a second similar study, Humphries et al., (1992) again found no

impact of SI treatment or perceptual-motor treatment on academic, language
performance.

Hoehn and Baumeister (1994) wrote a critique on the application of Sensory Integration
Therapy, for children with learning disabilities. They concluded that results of this
critique raise serious doubts as to the validity or utility of SI therapy as an appropriate,
indicated treatment for the clinical population in question—and, by extension, for any

other groups diagnosed as having ‘sensory integrative dysfunction.’

Ottenbacher (1982) conducted a meta-analysis of eight studies in which 47 statistical
tests were used to evaluate the effectiveness of SI therapy administered to children with
learning disabilities, mental retardation, and various other disabilities. The majority of
subjects across the eight studies were classified with learning disabilities. Analyses were

based on the work of Ayres (1972a, 1977, 1978); Clark et al., (1978); DePauw (1978);

3-89



Chapter Three Literature review - movement programmes

Grimwood and Rutherford (1980); Magrun et al., (1981); and Montgomery and Richter

(1977). These studies were selected because they met specific criteria. These included:

* Use of Sl therapy as the independent variable.

The use of measures assessing improved motor and/or reflex functioning, academic
achievement, or improved language abilities as the dependent variables; a

comparison of at least two groups or conditions.

The report of findings and results in quantitative forms that allowed further analysis.

Effect sizes were analyzed according to each dependent variable as well as each

diagnostic label.

Table 3-1: Summary of Ottenbacher’s (1982) meta-analysis findings

Study Significant Not significant

19 Motor performance /reflex | 12 support of groups 7 no significant difference in
functioning receiving S| control groups

17 Academic achievements 9 significant effects 8 found no significant difference in

control groups

11 Language functioning 4 significant 6 no significant difference 1 in
favour of control

17 Mental retardation Average | SI performed better than 70% of subjects in no-treatment control
subjects group

15 Learning disabilities S| performed better than 75% of subjects in no-treatment control
group

15 “At-risk” for learning SI performed better than 89% of subjects in no-treatment control

difficulties or aphasic group

Based on this, Ottenbacher (1982) reached two conclusions:
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(a) SI therapy was most effective when the dependent variable was some type of motor

or reflex measure and least effective when the dependent variable was some type of

language measure.

(b) SI therapy was most effective with subjects who had been diagnosed as being “at-

risk” or with aphasia and least effective with subjects who had been diagnosed with
mental retardation.

He concluded that these results may suggest that ‘the effect of sensory integration

therapy applied to the representative population appears to have empirical support’
(Ottenbacher 1982).

Some authorities have discussed limitations in Ottenbacher’s (1982) research. Hoehn
and Baumeister (1994) raised concerns regarding confounding variables, such as the
diagnostic category, type of dependent measure, chronologic age of the subjects,
insufficient subject sampling, and flaws in group assignment. Densem et al., (1989) also

discussed issues related to flaws in the research design and methodology.

3.7.2.3 Sensory integration impact on learning

Lefnoy (1990) looked at a number of other researchers who have studied the
etfectiveness of sensory motor stimulation programmes. Vincent (1977), Cratty (1975)
and Frostig (1969); all showed the effectiveness of these programmes. Vincent (1977)
believes that by neurologically organizing a child it is possible to overcome problems in
reading and writing. Cratty (1975) suggested such a programme enhances concentration
and Frostig (1969) suggested that every school needs to include sensory motor function
training to optimise the development of the children. He suggested that movement is

particularly good in helping integrate receptive and expressive functions.

Palmer (1984) studied a movement programme that looked at children with a variety of
problems including poor writing and spelling skills, poor co-ordination, comprehension
and concentration difficulties, and delayed speech development. The study used random
sampling; control groups and placebo groups but the considerable limitations on this
study have to be noted. Tests were conducted without control groups. Results showed

the change in pre and post test in terms of the average improvement in reading spetling
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or word recognition. Without a control group there is no basis for comparison of these
results except to compare to them to the actual time elapsed between tests. Palmer
(1984) believes the study provides evidence to support funding of a thorough scientific
trial of the programme. Although the methodology for such a rigorous trial would need

further research, it would need to include control groups and non-specific exercise

groups to control placebo effects.

A meta -analysis of sensory integration efficacy research studies by Vargas and Camilli
(1999) were synthesized and analyzed. Sixteen studies were used to compare sensory
integration effect with no treatment (SI/NT), and 16 were used to compare sensory
integration effect with alternative treatments (SI/ALT). Overall average effect sizes,
comparisons of the effect sizes for different dependent variables, and secondary factors

associated with effect size variation were examined. The conclusions showed the

following:

a) the SI/NT comparison, a significant effect was replicated for sensory integration

treatment effects in earlier studies, but more recent studies did not show overall positive
effects.

b) Larger effect sizes were found in psycho educational and motor categories.

¢) Sensory integration treatment methods were found to be as effective as various

alternative treatment methods.

Smith (1996) examined several investigations evaluating SI’s effectiveness for children
with developmental disabilities. He concluded that SI did not decrease self injury, did

not reduce ritualistic behaviours and did not show increases in motor development’.

The relationship between motor coordination, executive functioning (mental processes
that helps us connect past experience with present action) and attention in school aged
children was studied by Dyck et al., (2004). The aim of this study was to explore the
relationship between executive function and motor ability. The sample consisted of 238
children, aged between 6 and 15. Motor ability was assessed using the McCarron

Assessment of Neuromuscular Development (MAND), level of inattention using the
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Child Behaviour Checklist (CBCL), and Verbal 1Q (VIQ) was estimated using subtests
of the WISC-III. A reaction time task and three EF tasks measuring response inhibition,
working memory and the ability to plan and respond to goal-directed tasks were
administered. It was found that motor ability significantly accounted for a difference in
tasks measuring speed of performance, whereas inattention appeared to influence
performance variability. Despite past evidence linking poor motor ability with
inattention, the authors concluded that there was little overlap in the processes that are

affected in children with motor coordination or attention problems.

The efficacy of SI therapy was also investigated by Kaplan et al., (1993), who combined
the data from measures assessing academic and motor skills from the studies by Wilson
et al., (1992) and Polatajko et al., (1991) studies. The authors concluded that SI therapy
was no more effective than other, more traditional intervention approaches for

remediating learning disorders in children.

Hoehn and Baumeister (1994) and Schaffer (1984) also published a review that raised
concerns regarding the work of Ayres (19