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ABSTRACT
John Edwards BA, M Arch

The Effects of the Primary Classroom Environment on the

Implementation of the National Curriculum

This thesis focuses on the architectural design of Key Stage 2 primary classrooms in
relation to the National Curriculum, identifying physical attributes of classrooms that

enable or inhibit its delivery, providing evidence of how it is possible to improve primary
classroom design in the form of a Classroom Design Brief.

The National Curriculum is central to policies to raise standards, determining the
content of what should be taught and the research focuses on primary school
classrooms, a very specific school environment in which teachers and pupils interact

during the process of learning. Initially the study describes the ways in which the class

and classroom are structured to facilitate teaching and learning and analysis of the

National Curriculum and how it is put into effect in the primary classroom.

Four main research instruments that addressed the research questions were
developed and applied. Initially the Classroom Survey Questionnaire was used to

review teachers’ experiences of implementing the National Curriculum in classroom
environments currently in use. This was followed by observational studies using
Classroom Data Sheets, Lesson Data Sheets and Teacher Interview Sheets to analyse
how existing classroom environments match current design guidelines by observing

the classroom environment in use during teaching and learning activities associated
with the National Curriculum.

The study indicates that there is a strong relationship between the classroom
environment and the teaching and learning strategies associated with the National

Curriculum, revealing that certain physical attributes of existing classroom
environments inhibit the delivery of the National Curriculum and concludes that it is
possible to improve the design of primary classroom environments. In order to facilitate
the better design of primary classrooms a Classroom Design Brief has been developed
that combines existing guidelines, regulations, research findings and Architectural
Recommendations. Allowing the client team to define the brief, identifying individual

needs, assessing their implications and determine priorities.
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1.1 Prologue

| first became interested in educational buildings while an architecture student. This
Interest continued in practice, during which practical issues and the functional
requirements often unique to these types of buildings were explored in more detail. At
the same time education continued to move up the table of political priorities with
unprecedented change in the education system itself, including the increasing
centralisation of schools curriculum combined with the continuing cycle of new
initiatives and inspections based around pledges to improve school standards at both

primary and secondary level.

As part of the government’s social inclusions policies it is now investing heavily In
school building stock. However there is a long way to go to provide every primary
school with the learning environments they deserve. At the same time educational

reform has sought to increase central control of both processes and outcomes, with
close monitoring and evaluation of curriculum, inspection and assessment. The
challenge for the investment programme will be to provide high quality school
buildings, equipped with modern facilities and the best possible environments in which
to teach and learn successfully.

The initial aim of this study Is to stimulate informed thinking about educational
environments and it is hoped that the information gained will better inform architects of
what is critical to teachers and pupils when developing new or redesigning existing
classroom environments. It is hoped that it will also appeal to others interested in the

development of educational environments and in current issues concerning educational

buildings.

1.2 Background

In England there are approximately 4 million pupils in over one hundred and sixty
thousand classes accommodated in eighteen thousand primary schools (DfES, 2003).
These classrooms are densely populated spaces where teachers and pupils interact
with each other in the process of teaching and learning. However, there are many
differences between classrooms. Many of those built in the 1870s are still in use today,
their high ceilings and high windows contrasting with classrooms built in recent

decades, with an emphasis on creating an open and stimulating environment.
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According to current school design guidelines most of the curriculum is taught in
classbases, which is the classroom or area designated as the registration base for one
class (DfES, SBDU, 2002). These non-statutory guidelines are aimed at everyone who
Is Involved in the design of new schools or the remodelling of existing ones. The
guidelines are based on a maximum pupil number of thirty and a classbase of between
54m* and 63m? is recommended depending on how much practical work such as art,
design and technology and science is preferred to be taught in the classbase. Currently
the most popular configuration is enclosed, self-contained classrooms as they allow
teachers to monitor the pupils more closely and provide more autonomy and privacy.

However, they may be a designated part of an open or semi-open plan arrangement. In
addition, general design principles recommend natural light, ventilation and a room
shape that allows for a full range of activities taking place whilst allowing for flexibility of

furniture and easy supervision.

Further requirements to be accommodated in a Key Stage 2 classbase include space

for whiteboard, OHP screen or similar; adequate table space for the whole class
generally arranged in groups (half a table per pupil assumed); free floor space usually
on a carpeted area, for gathering the whole class together and for space consuming
work including large-scale construction; resources for 'dry’ practical activities using the

table available, such as making and testing; sink; washable floor area and resources

for simple ‘wet’ practical activities; and two to four computer workstations depending on
other ICT availability (DfES & SBDU, 2002).

The 1988 Education Reform Act brought the National Curriculum into this country’s
classrooms for the first time, the requirements of which apply to all state schools
throughout England and Wales. The National Curriculum is central to policies to raise
standards, setting out a clear, full and statutory entittement to learning for all pupils,
determining the content of what should be taught and the attainment targets for
learning. It provides a great deal of information about what children should be doing, so
clear inferences can be drawn regarding space and resources. For example the so
called ‘National Literacy and Numeracy Strategies’ provide a practical structure of time
and class management which reflects the structure of their teaching objectives.
However our understanding of the links between the quality of the environment and
quality of education is missing and, at a time when the connection between society and
environment are generally agreed, it seems worrying that the classrooms where the

next generation will learn are isolated from change, posing the question, how do
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existing classroom environments respond in relation to the present National

Cumiculum?

Since its introduction the National Curriculum and the style of pedagogy have been
adapted and re-evaluated. Understanding the design issues relating to primary school
classrooms will help to improve educational environments and enhance learning
possibilities. How best to design environments to support such learning needs to be
considered. Curriculum activities and environmental quality constitute some of the
factors that combine to create the optimal learning conditions in classroom

environments. As such, understanding learning environments and their future role in

education presents a complex challenge that requires serious and sustained focus.

The relationship between educational policies and architecture is unclear, and to
reconcile this a number of issues must be examined, including the quality and form of
existing teaching environments and how they affect teaching and learning. The
environments of primary school buildings control what goes on at school. Most
obviously, primary schools constrain decisions about numbers and types of classes
because of the number and nature of classrooms available. The classroom is one of
the most important spaces within the primary school. It is where most teaching and
learning takes place, having the potential to help or hinder the delivery of the National
Curniculum. The findings and recommendations of this project will provide architects,
clients and users with a clearer knowledge and understanding of the specific needs of

classroom environments in relation to the National Curriculum.

Therefore, the area of research is the physical environment of primary classrooms and
the area of enquiry is the National Curriculum, identifying the physical attributes that
enable or inhibit the delivery of the National Curriculum, thus formulating the research
question: Is it possible to design more effective primary classrooms and support
the delivery of the National Curriculum by enabling the briefing process?
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1.3 Area of Enquiry

The research focuses on primary school classrooms, a very specific school
environment in which teachers and pupils interact during the process of learning. The
research refers to classrooms built within the existing building stock. The main body of

the research refers to Key Stage 2 classrooms, which accommodates children aged
between 7 and 11, in year groups 3 to 6.
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1.4 Research Aims and Objectives

The main aim is to identify if it is possible to improve the design of primary classroom
environments to facilitate a better delivery of the National Curriculum providing
evidence in the form of a Classroom Design Brief. It is hoped that the information
gained will be of interest to three main groups: teachers (the users of the classroom);
Local Education Authorities or diocese (clients, that is those commissioning the

projects); architects and other building professionals. In addition the research will have

the following outcomes:

1. A literature review that identifies: how learning environments enable and inhibit
teaching and learning; illustrates a brief historical review of today’s school building
stock; describes the ways in which the class and classroom are structured to facilitate

teaching and learning; an analysis of the National Curriculum and how it is put into

effect in the primary classroom.

2. A review of teachers’ experiences of implementing the National Curriculum in

classroom environments currently in use, by analysis of the data collected from the

Classroom Survey Questionnaire.

3. An analysis of how existing classroom environments match current design

guidelines by observing the classroom environment in use during teaching and learning
activities associated with the National Curriculum.
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1.5 Thesis Structure

This thesis is divided into eleven chapters that are organised according to the research

sequences. Each chapter has a brief introduction and a summary.

The study begins with foundation in theory in Chapter two, which offers an overview of
the literature in the field of learning environments, initially focusing on school

environments and then on the specific issues of the design of classroom environments.

Chapter three investigates the changing forms of primary classrooms to provide an

overview of the relevant design, focussing on the complex sequence of events, which

have preceded architectural developments of primary classroom environments.

Chapter four is about organisation in primary classrooms, the way in which the class
and classroom are structured to facilitate teaching and learning. It discusses the

different aspects of organisation, providing an overview of how current practice has
developed.

Chapter five is an evaluation of the current National Curriculum at Key Stage 2 and
the associated teaching methodologies, focusing on developing and understanding the

key ideas of the curriculum and how these are put into effect in the primary classroom.

Chapter six explains how the research questions for this study provide a structure for
planning the work and the methods to be applied.

Chapter seven illustrates how the analysis developed for this research was generated
for a deeper examination of the data.

Chapter eight describes the development of the research instruments used for the
data collection.

Chapter nine uses quantitative and qualitative assessment methods and presents
teachers’ views of the classrooms in which they teach.

Chapter ten presents the classroom observations and an analysis, consisting of direct

observational studies of classrooms to ascertain how the design of classroom
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environments responds to users needs and pressures placed on it by the National
Curniculum.

Chapter eleven concludes the thesis, with a summary of the analysis in reference to
the research questions, presenting the Classroom Design Brief, illustrating how it is
possible to support and improve the design of primary school classroom environments

with reference to the National Curriculum. This is followed by recommendations for

future research. The diagram below illustrates the research process.
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Figure 1.1: Research process
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2.1 Introduction

This chapter provides an overview of the current issues that are relevant to the role the
physical environment plays and how learning environments can support and inhibit
teaching and learning. It refers to studies from the field of educational and
environmental psychology as well as literature from environment design and
architectural research, focusing on the specific issues and current themes relevant to
the design of primary school and more specifically classroom environments. The
following diagram illustrates the structure of the literature review presented in the

following four chapters.
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Figure 2.1: Structure of literature review
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2.2 The Environment
The environment as a concept is very broad and imprecise, and understanding its role

in setting of the school is challenging. In describing the environment. Rapport (1982)

states:

‘The environment can be seen as a series of relationships between things, things
and people, people and people. The relationships are orderly, that is, they have a
pattern and a structure — the environment is not a random assemblage of things

and people any more than a culture is a random assemblage of behaviours or
beliefs.’ (Rapport, 1982:178)

Another description of the environment by Steele defines it as ‘the total surmounding
context for the person or subject’ (Steele, 1973:6), pointing out that a subjects’
environment is a combination of physical forces, including temperature, light, objects
and other living things; social structure and economic forces. This study is concerned

with the built or modified environment (Heimstra and Macfarling, 1978).

All built environments for children should serve certain common functions of children’s

development. These include the ability to foster personal identity, to encourage the

development of competence, to provide opportunities for growth, to promote a sense of
security and trust and allow both social interaction and privacy (Weinstein and David,
1987). However, the built environment is not to be considered the major influence on
the developing child but it would appear that the development process can be
influenced by characteristics of the physical setting (Weinstein and David, 1987). The

research focus for this study is the primary school classroom, a very specific

environment in which the teacher and the pupils interact in the process of learning.

Research dealing with the environment has attracted people from many disciplines and
applied areas such as architecture and environmental design. (Hayman, 1975; Gump,
1975). A key concept for the analysis of human behaviour is the behaviour setting and
behaviour settings can be defined as the basic unit of analysis of environment-
behaviour interactions (Moore, 1979), with the environment being the surrounding to

the behaviour and also describing an essential attribute of a behaviour setting (Barker
and Gump, 1964).

10
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Educational psychologists have been primarily concerned with how the organisational

dimension effects academic achievement and performance, covering categories such

as organisational development, classroom management and school climate (Rowan,
1990; Lackney, 1994).

School climate is difficult to describe and measure and definitions are often broad. The
school climate has multiple dimensions encompassing organisational, environmental,
social, emotional and structural elements (Frieberg, 1999) and because of this broad
nature researchers cannot agree on the possibility or desirability of identifying climate
(Anderson, 1982). Mortimore et al. (1988) refer to climates which enhance students’
outcomes as ‘positive’ or ‘productive’ climates and it is hypothesised to influence

student outcomes such as behaviour and satisfaction and if these influences were

understood predictions of student behaviour would follow (Lackney, 1994). Anderson

(1982) illustrates four groups of climate factors:

. ecology (physical and material aspects);

. milieu (characteristics of the population of the school);

. social system (relations between teachers and students);
. culture (belief systems and values)

The notion of climate has been greatly expanded through measures used to identify
the disparate elements that make up the learning environment. Creemers and Reezigt
(1999) focus on the role and relationship between climate factors and effectiveness
factors within the framework of a school effectiveness plan, proposing that school and
classroom climate factors need to be separated from effectiveness factors, such as
quality of instruction to explore their influence on educational outcomes. Their model is

based on Creemers (1994), in which the quality of instruction at classroom level is
shown to be determined by three components: the curriculum, the grouping of
procedures that are applied and the behaviour of the teacher. When all the

components are lined up with each other, their effects will be reinforced. This is called
the consistency principle (Creemers, 1994). In the model the school level is considered

conditional for the classroom level and its influence on outcomes is mediated by the
classroom factors.

Creemers and Reezigt (1999) state that educational outcomes are most strongly

influenced by classroom effectiveness factors and in their model climate factors have

11
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of classroom climate factors:

their own place next to the effectiveness factors. Their model includes the following set

the physical environment of the classroom (for example its size, its

location within the school);

the social system (relationships and interactions between students and

relationships between students and their teachers);

an orderly classroom environment (arrangement of the classroom,

cosiness, functionality);

teacher expectations about student outcomes (positive expectations,

feelings and self-efficacy, professional attitude

School plan for effectiveness

School climate School effectiveness factors
* physical environment of the school * quality

social system of the school * time for leamning

* orderly environment in the school * opportunity to learn
* expectations about teacher
behaviour/student outcomes

Classroom climate Classroom effectiveness factors

physical environment of the  Quality of instruction
classroom * time for leaming
social system of the classroom * opportunity to learn
orderly classroom environment

expectations on student outcomes

Student motivation Educational outcomes

* cognitive
e affective

Aptitudes
Social background

Figure 2.2: Climate factors for educational effectiveness
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Environmental psychology is concerned with this relationship between people and the
environment and with all the various concepts man has devised to represent space

(Lee, 19/6) and specifically the behaviour-environment interface (Weinstein and David,

1987). As concerns in human-environment relationships are rooted in the interplay of
factors, environmental psychology has to be interdisciplinary in its research orientation.

Thus it Is necessary for the approach to be concerned with the concepts and concerns

design professions. Concentrating on transactions between individuals and their
physical setting individuals change their behaviour and the environment changes
experiences. (Gifford, 1987; Heimstra and Macfarling. 1978; Lee. 1976). In this respect

the field is similar to educational psychology, with the exception that empirical studies

attempt to include more comprehensive sets of physical environmental variables such

as classroom arrangements, seating positions and spatial density, which are discussed
iIn more detail later in the chapter. Evidence from environmental psychology literature

indicates considerable agreement among several reviewers (Gump, 1978; Lackney,
1994; Weinstein and David, 1987).

Ahrentzen (1983) suggests that the built environment may effect us directly or indirectly
through the mediation of another person or object, and that environmental conditions

may frustrate goals or intentions, such as social interaction or way finding. However,

whilst an individual knows where he or she is and can usually describe the
environmental setting, what is seldom appreciated is how the environment is being
used and understanding the role of the physical environment in people’s lives is a
complex task (Proshansky et al., 1976), especially as it leads to experiences within the
environment that give rise to beliefs, feelings, attitudes and judgements In respect of

the environment, schools are where people live and the quality of life of millions of

children and teachers are shaped by the conditions of the school environment (Gump,
1975).

The functional components of the physical environment can facilitate or inhibit the
range and quality of potential behaviours with the physical environment determining the
impact on the user. The physical environment can also convey what is expected and
what is acceptable, defining in the end the individual's sense of self and competence

as well as how the individual is perceived by others. (Rivlin and Wolfe, 1985). The
relationship between the physical learning environment on behaviour and attitudes of
both teachers is well documented (Gump, 1987; McGuffy, 1982; Weinstein, 1977) and

a number of studies have also examined the impact of school buildings and

13
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educational outcomes. (Rutter et al, 1979; Mortimore 1991; Mortimore 1993;
Mortimore et al., 1888; Maxwell, 1998).

Other studies of school buildings which have focused on concerns for the physical
environment of the school have generally been limited to the enforcement of standards
for room size, acoustics, lighting and heating and the physical fabric of the school
building itself, resulting in the assumption that as long as these basic requirements are
met, the child’s learning depends in large part on pedagogical, psychological and social
variables only (Weinstein, 1979).

However, over the past thirty years, neglect of the fabric of our school buildings,
perhaps for political reasons, has led to a woeful lack of research linking the
relationship between physical space, place and teaching and learning. (Jamieson et
al., 2000; Clarke, 2002). Studies rarely go beyond suggesting that at worst the built
environment can undermine teaching and learning and at best has the capacity to

enhance teaching and learning, but as Annesley, Horne and Cottam (2002) identify:

‘Buildings affect people — the way they feel, experience, learmn, work and relate.
Buildings support particular organisational forms and operational models. They
communicate messages to those who use them, and those that look at them from

the outside. It is people who create buildings.” (Annesley, Horne and Coftam,
2002:6)

This highlights a need to reassess the process of designing primary classrooms,

especially from a design brief integrating users needs and functional requirements of

National Curriculum teaching and learning strategies.

2.3 Effects on Educational Achievement

The role of the physical environment’s influence on educational achievement has not
been investigated extensively. Historically, the assumption has been that as long as
the basic requirements of physical conditions are met, the pupils learning experience
depends in a large part on pedagogical, psychological and social variables. Studies
that have examined the impact of school buildings and educational outcomes are
primarily from the United States and there is considerable evidence that the

environment can affect attitudes of both teachers and students (Weinstein, 1979).

14
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Weinstein demonstrates that a comfortable and attractive physical setting can be
supportive of educational goals such as creating enthusiasm for learning and
encouraging positive social relationships. However, the research concluded that

physical environments of conventional classrooms have not consistently demonstrated

an impact on academic achievement.

Early developments relating to educational achievement centred on the relationships
between class size and academic achievement and there is considerable evidence and
agreement in the research literature, that when class sizes are decreased, puplil
achievements increase (Glass et al., 1982 and Miner, 1992). However, class size
research mainly emphasises teacher practice without addressing the physical
environment. Thus the role of the physical classroom size (area) has never been
explicitly addressed by the research. In addition Gump (1987) argues that class size
studies have investigated reductions in the number of pupils in a classroom, without

complementary increases in physical classroom size and therefore in general these

studies can be considered investigations in classroom density. However, it can be

generally accepted that research into class size in classrooms does suggest that the

physical environment of the classroom does play an effect on achievement.

Other research on the physical environment has included the relationship between
performance and particular physical characteristics, including, temperature, lighting
and air quality (McGuffy, 1982). Others have compared exam performance and broad
measures of building quality or building age. Maxwell (1998) provides evidence from a
study that compared exam performances before and after renovations suggest that

exam performance improved after renovations in schools, with performance dropping
during the renovations.

Although there is some research that the quality of the built environment can have an

influence on academic achievement and on particular behaviour, it is less likely to

establish direct relationships between spatial features and educational outcomes than

to show how physical conditions indirectly affect pupil outcomes.

2.4 School Building Condition and Design

Poor school building conditions have been shown to affect both teacher and pupils. A

review of the building condition literature by McGuffy (1982) concludes that evidence

15
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points to a positive relationship between the quality of the physical school environment
and pupil performance. It is also suggested that much of this research provides

valuable evidence about ways of improving aspects of design in new buildings
(Earthman, 1998).

Rutter et al. (1979) compared the progress of over 2000 pupils in 12 secondary

schools and the study asserted that the outcome between schools were not due to
such physical factors as the size of the school, the age of the school building or the

space available. However, it was emphasised that variations in the physical conditions
of schools varied greatly and that this did prove to be related to outcomes.

In order to address the problem of unsatisfactory environments it is important to
address the consequences of existing environments. Research by Cooper (1985)
studied what British primary school teachers thought about the buildings in which they
worked and the functions they ascribed to the physical environment in relation to the
belief that the buildings influenced the education that the children received. The study
offers a detailed but limited attempt to answer these questions, presenting the views
expressed by teachers in ten widely differing primary school buildings in one particular
education authority, concluding that the teachers investigated tended to see

themselves poorly served by the physical environments in which they were asked to
teach.

Research by Earthman et al. (1995) identified that a positive relationship exists
between student behaviour and school condition. Evidence for this study was provided
by analysing questionnaire responses from high school principals in North Dakota and

although the study was rather limiting in scope, its findings are consistent with those

summarised in Earthman and Lemaster (1996) review of research on the relationship
between school buildings, student achievement and student behaviour.

Studies where positive relationships between general building condition and
performance have been identified include, Bowers et al. (1987), Edwards (1992), Cash
(1993) and further evidence can be found in more recent studies including Mortimore
(1991), (1993), Mortimore et al. (1988) which showed that sustained periods of teacher

interaction with individual pupils involving, in particular, challenging questions and
feedback, were crucial determinants of pupils’ progress.
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It is also suggested that a depressed physical environment is believed by pupils to
reflect society’s lack of priority for their education and is therefore detrimental to
morale, enthusiasm and effort. Additionally studies have identified a positive

relationship between general building conditions and performance (Bowers et al., 1987;
Edwards, 1992; and Cash, 1993).

In England a review of primary schools (OFSTED, 1999) provides quantitative material
about school accommodation on a national level. It was based on a random, stratified

sample of 542 schools and was conducted by a small team of HMI who made visits to
all the schools in the sample. The report states that:

The accommodation in English primary schools, in terms of its quality and its
adequacy for the effective teaching of the National Curriculum, is good in less than
half of the schools. As shown in Chart 39, in 1998 inspectors judged it to be good

in 46 per cent of the schools inspected, they judged a similar proportion to be
satisfactory, and they judged 11 per cent - one school in nine - fo have
unsatisfactory accommodation. Even in schools looked upon as having generally

good facilities, it was rare for an inspection report not to indicate some areas of
concern. For example:

All classrooms and teaching areas are of adequate size, except the hall which is
too small to accommodate the whole school for assemblies and is cramped at

lunchtimes. Its small size also has a negative impact on the teaching of physical

education, which is most noticeable with older pupils in gymnastic lessons.

Weaknesses in the quantity of accommodation have the most direct impact on the
subjects of the National Curriculum when there is a lack of sufficient outdoor or
indoor accommodation for the teaching of physical education, and a lack of access

to running water, often in "temporary” classrooms, and particularly affecting the
teaching of art. Needless to say, resourceful teachers get round these problems in

a range of imaginative ways. The effects of poor-quality accommodation are more
insidious: leaking roofs, crumbling plaster, flaking paintwork and bleak, unpleasant
outdoor play areas. Where such poor-quality accommodation is found in
conjunction with routine vandalism, such as graffiti, broken windows or damage to
school grounds, the adverse effects on morale and the drive to raise standards can
be considerable. It may be beyond the reach of a school to tackle some of these

issues, particularly those requiring a change of direction in the local community or

17
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capital investment on a large scale. Where these features of poor accommodation
are present, inspection reports make depressing reading’. (OFSTED, 1999: ch.5.8)

The neglect of school buildings corresponds with a lack of educational research into
their use. Investigation into the physical attributes of learning environments as a
variable influencing outcomes has been largely ignored in favour of research into
pedagogical, psychological and social variables (Clark, 2002). Although the previous
two sections mainly focused on non-achievement behaviour, the findings strongly
suggest the physical environment plays an indirect role in educational achievement.

However, generally the position that the physical environment has been neglected and

that it warrants attention of educators equal to other strategies for improving the
effectiveness of education can be discemed.

2.5 School Capital Investment
After a prolonged period of what has generally been acknowledged as insufficient
investment in school buildings (DfEE, 2000) increased funding is now being provided

through Private Finance Initiatives for investment in school buildings (School Works,

2001). The UK now has the largest schools capital investment programme for over
thirty years, with central government investing £3.5 billion annually which will rise to £7
billion a year by 2005-06. The new approach to capital investment aims to replace or
renew all secondary schools over the next 10 to 15 years. Primary schools too will
benefit, with the funding available to primary schools estimated to be 25 per cent

higher in 2005/06 than in 2002/03. The investment will result in a large number of

schools being modernized, rebuilt or substantially refurbished with much of this work
being delivered via the Private Finance Initiative (DfES, 2003a).

Following OFSTED reports that as many as one in five schools had accommodation so
unsatisfactory that the successful teaching of the curriculum was affected, the Schools
Capital and Building Branch of the Department for Education and Employment
commissioned a research project on the influence of capital investment in school
buildings on pupil performance (DfES, 2001). The reports evidence analysis provides
some evidence of a positive and statistically significant relationship between capital
investment and pupil performance. However the estimated relationship between capital

and performance was not universally positive, nor universally significant, with good
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teaching and learning taking place in schools with a good physical environment, with

general attitudes behaviour and relationships between pupils and staff being more
conducive to leaming in those schools which had significant capital investment. A

subsequent report (DFES, 2003b) provides evidence of the importance of the learning
environment, stating that:

‘The evidence suggests that in many cases capital investment on its own Is nor
enough to raise standards significantly. Rather improvements in buildings are likely
to be most effective when they are part of a broader package of measures aimed at

enhancing the overall quality of the leaming environment, physical social and
intellectual.’ (DfES, 2003b:para. 3.23)

To summarise, the impact of capital investment on pupil achievement varies. From
studies that have found a broad and positive relationship, referring to specific design
features of schools and the overall quality of school buildings, to economic studies that

provide rather ambiguous evidence with respect to the impact of capital spending on
performance.

2.6 The Classroom Environment

The primary classroom is the environment in which the pupils experience the
curriculum, develop and learn, but it is also the social and cultural environment.
Through initial observations it was accepted that the typical primary classroom has one
teacher and thirty or so children and classroom assistants depending upon children’s
educational needs. A study by Adams and Biddle (1970) noted that some change In
activity happened once every five to eighteen seconds and point out that

communication is always present, either by talking or writing, or through gestures like

the raising of the arm. It has also been stated that the classroom environment is a

direct expression of the educational philosophy and it plays an active part in the
educational process (Proshansky and Wolfe, 1975).

Walter Doyle’s work is concerned with a rich description of complex classroom
environments, Analysing classrooms as having attributes of multidimensionality,
simultaneity and unpredictability Doyle (1977) argues that a deeper understanding of
teaching and leamning processes can occur if the environments for teaching and

learning are fully described as a first stage in the search for understanding. So, in order
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to understand the architectural implications of teaching and learning in classrooms it is
essential to understand the environment for teaching and learning. In order to
understand that environment, it is in turn necessary to have a manageable research

tool that can encapsulate the processes within the classroom. Moos (1979) it points out
that the:

‘Architectural characteristics of the classroom can affect social climate directly

(classes with moveable walls facilitate innovation), or indirectly through their effect
on organizational characteristics (open plan classes facilitate team teaching, which

may lead to higher teacher support), teacher characteristics (interpersonally
orientated teachers are more likely to select open plan classes and to support
supportive climates), and student characteristics (students who need less personal

space and a less structured physical milieu may select open plan classes and
facilitate the creation of innovative leaming environments).’ (Moos, 1979:160)

This is presented as a simplified model of the interrelationships among the five sets of
classroom characteristics and their relationship to the overall institutional context. The

model Is simplified because a unidirectional casual flow is depicted, even though the

sets of factors influence each other.

Organizational
Factors

Physical and Aggregate Classroom
School and Architectural Student Climate
Classroom ‘ features eristics
Context
\ Teacher
Characteristics

Figure 2.3: A model of determinants of classroom climate
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In describing the environment of the classroom Wragg et al. (1976) states that:

‘Teacher’'s and children spend their time in environments which are subdivided by
boundaries such as walls and cupboards into inner regions or sub-environments,
and extend across various areas of school space and throughout the time of the

school day. For example, a moming in a British primary school might begin with
classes in a short registration period (9:00-9:15), and an all-school assembly might

follow. By 9:30 all the children are back in their own areas where a work period

takes place in which two or more separate areas devoted to particular subject

matters become established. This first work period may come to a close around

10:40; milk may be may be served during a short break, after which the pattern of
the earlier part of the moming may be repeated; the children may have switched
areas but teaching and learning activity in the areas remains constant. During the
work periods, the teacher may help individuals and small groups but not spend
much time teaching the class as a whole. However shortly before the noon

dismissal, the teacher might read a story or lead some other total group activity’
(Wragg, 1976:359).

Research has focused pnimarily on pupil behaviour in various aspects of the classroom

environment, such as classroom furniture arrangement (Rivlin and Rothenberg, 1976),
spatial density (Gump, 1978; Weinstein, 1979), privacy (Moos, 1979; Weinstein, 1979)
windowless classrooms (Weinstein, 1979), noise and acoustics (Weinstein, 1979) and
thermal comfort (Humphreys, 1978). Gill (1977) demonstrates that behaviour can be
determined by the function and condition of the physical environment within which the
behaviour takes place, claiming that behaviour reflects its physical surroundings, but it
is the individual teacher who has the greatest effect on the pupil, with the variables
influencing behaviour being: Size, shape and arrangement of rooms and passageways;
number and size of windows and doors; arrangement of furniture; interior illumination;
temperature; noise;, odour and colour. Additionally an attractive and stimulating
environment can be achieved by the use of high quality display which enhances and

excites work in progress, as well as recording and celebrating completed studies and

increasing self-esteem (OFSTED, 1993). This visual improvement can partially
overcome deficiencies in accommodation (OFSTED, 1999).

Existing research implies that the quality of the environment can have a significant
effect on pupil behaviour and motivation (Wheeler, 1995, Earthman, 1998 and

Brighouse & Woods, 1999). Such research reinforces the view, which is commonly
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expressed by teachers, that the environment in a primary school classroom should be
aesthetically pleasing, should stimulate children’s interests, should set high standards

in the display and presentation of the children’s work, and should be created in such a

way that it is practical to maintain (Clegg and Billington, 1994).

Traditionally classroom arrangements were territorial with space organised by
individual desks or functional relating to specific activities. Lackney and Weinstein
report the open-plan classroom as a milestone in the history of classroom design,
constituting the first major architectural departure from the conventional school plan
with orderly rows and desks (Lackney, 1994; Weinstein, 1979). However, despite the

reflective accounts of classrooms in the 1960s and 1970s much of the research is

framed within the historic debate between traditional and open-plan classroom

arrangements.

Loughlin and Suina (1982) point out that there are two major interacting elements in a
classroom that either strengthen or limit the environment's contribution to education.

The first of these is the architectural facility, which is the beginning of the learning

environment that forms the framework in which the teacher will establish the arranged

environment.

2.6.1 Form and Function

The main constituents of the primary school classroom are the room itself, the puplls,
teacher and any classroom assistants present. Bull and Solity (1987) consider that all
aspects of the classroom environment should encourage teaching and learning and the
desired behaviour of children. The authors describe a ‘talking classroom’ that works for

and not against the teacher. They ascertain that the arrangement of the room and the
materials in situ can set the scene for appropriate behaviour. They divide the

classroom into physical elements of visual, auditory, thermal and spatial and
organisational elements of fixtures, fittings, furniture and storage.

Functional arrangements can include clearly defining interest areas and locating
interest areas In areas of the room that support that specific activity, separating
incompatible activities such as, providing clearly defined pathways between areas,
making materials easily accessible, and providing a variety of spatial options for

privacy, as well as small group or large group work (Weinstein, 1981). In functional
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arrangements, the physical space is divided into specific activity areas, which is
typically used for small groups of pupils engaged in a variety of different activities. Well
defined activity areas can have a positive influence on social interaction and behaviour
(Moore, 1986) Research on functional arrangements suggests that spatial

arrangements can have an influence on young children’s, activities and social
interactions.

As previously stated there were mixed results regarding the impact of open classrooms
as physical learning environments and review as on the physical environment of
conventional classrooms has not demonstrated any significant impact on academic
achievement. However, various features including, classroom arrangement, class size,

open-plan versus traditional, noise and lighting have been investigated, with only

imited evidence supporting relationships between these features and student

achievement.

Classrooms are both physical and organisational units and the physical characteristics

influence both behaviour and educational programmes (Rivlin and Weinstein, 1984).
Additionally the classroom cannot be understood without understanding each
component of the system (Gump, 1987; Rivlin and Rothenberg, 1976). This is
extremely important as the degree of communication between architects and teachers
can affect the way in which the space emerges. This becomes critical when learning
spaces have not been designed to allow the teacher to use a variety of teaching and

learning methods, or when the teacher tries to adopt a particular method for which the
space has not been designed (Smith, 1974).

2.6.2 Function and Flexibility
Walter Doyle (1977) suggests six characteristics of the classroom setting. First,
classrooms are characterised by multidimensionality and must be able to
accommodate a number of activities. Second, many of these activities take place
simultaneously within the classroom. Third, is the rapid pace at which things happen
within the classroom environment. Fourth, is the unpredictability of the classroom with
events not always being anticipated. Fifth is the lack of privacy. The sixth is that

classes within the classroom environment construct a joint history, remembering past
events, both positive and negative.
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Weinstein (1987) and Weinstein and Mignano (2003) discuss the many ways in which
the design of the physical environment of the classroom can facilitate or hinder the
activity and social interaction, providing many examples of how the physical
environment in primary schools and preschool settings can enhance children’s self-
esteem, self-control, pro-social behaviour, gender identity, symbolic expression, logical

thinking, creativity and problem-solving abilities, attention span and task involvement.

Steele (1973) suggests that physical settings serve six basic functions: Security and
shelter, social contact, symbolic identification, task instrumentality, pleasure and
growth. Weinstein and Mignano (2003) use these functions as a framework for thinking
about the physical environment of the classroom. Security and shelter is the most
fundamental function of all built environments, a characteristic which must be satisfiea
before the classroom environment serves pupils’ and teachers’ other needs. Grouping

of tables promotes social contact between pupils; they can work collaboratively on

tasks and activities, share resources and have small group discussions.

On the other hand, rows of desks make it easier for pupils to concentrate on individual
activities (Bennett and Blundell, 1983; Wheldall and Lam, 1987). This view is supported
by Hastings and Schwieso (1995) who found a marked increase in pupils’ average time
on task, from 48.0% to 78.5%. A number of studies have also found that in classrooms
where desks are arranged in rows, the teacher interacts mostly with pupils seated in
the front and centre of the classroom, and pupils seated here participate more in class

discussions and initiate more questions and comments (Adams and Biddle, 1970).

Steele’s fourth function relates to the information provided by the classroom setting
about the users of the setting, the key questions being: what does the classroom tell us
about the pupils, the teacher, their interests, activities, backgrounds, accomplishments

and preferences. Task instrumentality or function concerns the ways the environment

facilitates the tasks and activities that need to be accomplished. Given the amount of

time that teachers and pupils spend in their classroom, the fifth is worth thinking about

ways to create a pleasing environment.

The final function, growth, relates to the classroom environment being able to foster
children's growth by stimulating their interests in certain items, such as books.
Psychologists have found that the opportunity to explore rich stimulating environments

is related to cognitive growth. However, it is less obvious how they can be designed to
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foster growth, as growth refers to a number of areas, including increasing pupil self-
confidence, learning to co-operate as well as ways in which the environment can
promote pupils cognitive development.

The literature suggests that there are a number of contradictions of the classroom
environment: classrooms are crowded, yet pupils are often not allowed to interact,

pupils are encouraged to co-operate, yet they often work on an individual basis.

2.6.3 Size and Scale

Class size means the number of pupils per teacher whereas classroom size is the
physical area of the classroom. As mentioned previously class size research has

concerned itself predominantly with the question of how important class size is as a

factor influencing pupil’s educational attainment. Yet while it seems that class size is an
important factor influencing the effectiveness of teaching in helping pupils learn, class

size research has been unable to provide clear evidence to endorse these views. The

observational data indicated that smaller class sizes resulted in fewer problems of

control. Galton et al. (1996) findings supported the following conclusions, that in

smaller classes there is, more time spent on task, more sustained interactions, more

high order questioning of pupils, more feedback of work, less time spent on routine

supervision, less time exercising classroom control and less time given over to
housekeeping (sorting out papers, handing out books etc). However, these did not
seem to be of a magnitude, which might be expected to produce dramatic differences
in pupils attainment. Similar evidence from Blatchford and Mortimore (1998) suggests
that class size is not likely to influence educational attainment except through the
mediating effects of what happens in the classroom. The evidence suggests that
teachers with smaller classes do not achieve more progress with their pupils because

they do not organise their classes sufficiently differently form when they teach large
ones.

It has been acknowledged that this distribution is a coincidence of history rather than a
calculated decision and that the size of a present day classroom approximates to the
size of nineteenth century classrooms (Schletchy, 1990) and Blatchford and Martin
(1994) suggest that this ambiguity and inconsistency in class size research evidence

has enabled politicians to select those particular findings that support their preferred
policy.
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The earliest evidence of classroom size was found in Planning and Fitting Up Public
Elementary Schools (1887) that states the minimum classroom size for 60 children to
be 270 square feet. This changed little until The Standards for School Premises
Regulations (1959) in which area is defined not by classroom but for the whole school
depending on the number of pupils and the age group. That implies that provided every
classroom in a school shall comprise an area of not less than 200 square feet for the
first ten pupils, or part thereof after, for which the classroom is designed and 13 square
feet per pupil thereafter. In 1996 the school premises regulations (DfEE, 1996) cut out
any requirement for minimum teaching areas. However Area Guidelines for Schools

(1996) suggest and area range of between 54 m? and 63 m® The Revised Area
Guidelines (DfES & SBDU, 2002) that are non-statutory are based on a maximum pupil

number of 30 for which it is suggested that depending on how much practical work is
preferred in the classbase (classroom) and how much in specialist practical areas
should also range of between 54 m? and 63 m?.

Scale is also considered to be an important aspect that affects the nature of the
experience of the environment (Rivlin and Weinstein, 1984) and as the teacher and the

children have different requirements the architect must be aware of the different scale
of requirements. Riviin and Weinstein also point out that only a limited amount of

research has focussed on children’s issues relating to density. However it can be
ascertained that high density may effect leaming situations where the activity involves
physical movement around the classroom or when learning depends on a particular
resource that pupils have to interact with. Later analysis of primary and secondary
school classrooms has revealed interesting repetitive patterns of movement, showing

that there was a clear relationship between mobility and density. The data showed that

the more densely packed a classroom, the more a teacher tends to move (Horne
Martin, 2002).

2.6.4 Arrangement and Layout

Environmental psychologists point out that the effects of the classroom can be both
direct and indirect (Proshansky & Wolfe, 1974). For example, if pupils are seated in
straight rows and are unable to carry on a class discussion because they can't hear
one another, the environment is directly hindering their participation. Pupils may also
be affected indirectly if they infer from the seating arrangement that the teacher does

not really want them to interact. With classroom arrangements remaining unchanged
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despite changes in teaching and learning strategies as a result the curriculum and the
classroom environment in which the curriculum is delivered are often in conflict with
each other hindering both teaching and learning. In addition many teachers and
administrators tend to focus on pedagogical and interpersonal issues, ignoring the

physical environment in which the teaching and learning process occurs. (Weinstein,
1981).

As with workspace the idea of open plan environments has also filtered into the design
of schools. It would appear that similar problems have ensued with teachers generally
responding negatively to the reduced privacy. Studies have shown that both students
and teachers report more disruptive noise in open classrooms (Brunetti, 1972; Rivlin &

Rothenburg, 1976). In contrast a study comparing open plan versus traditional

classrooms in New Zealand found no difference in behaviour or performance (Gill,
1977) this study did not however measure either teacher or student satisfaction.

Arguments for open plan classrooms tend to hinge on economic issues in that they are
cheaper to build and more flexible to furnish. There seems to be no real evidence for

their educational benefit. Given that open plan classrooms exist, some researchers
have looked at how they can be made more satisfying and effective.

It is believed that the design and the arrangement of classroom space and furniture are
both factors in implementing educational change (Gump, 1987; Proshansky and Wolfe,
1975). Weistein (1977) demonstrated how behavioural goals might be achieved
through structured manipulation of the physical layout and Evans and Lovell (1979)
suggest that the physical layout can be manipulated to demarcate territories and
provide areas of privacy for teachers. As with open plan offices, the design must allow
control over access and maintain a balance between interaction and privacy. Adams
and Biddle (1970) identified subsections of the classroom by subject matter by studying

arithmetic and social study lessons. Using these samples of classroom operations, the

investigators established a number of interesting results. For example in both kind of
lessons, the extent to which the pupils interact with the teacher is very closely related

to where they sit. Several seats across the front of the room and several more down
the center account for the large majority of teacher/pupil interaction.

Both the physical and spatial aspects of learning environments communicate a
symbolic message of what is expected to happen in a particular space, with the

environmental experiences of childhood always being influential (Weinstein and David,
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1987). Spatial organisation is the arranging furniture to create spaces for learning
activities within the classroom environment, both for individual learning and iIn
partnership with the teacher. However, spatial organisation requires a clear perception
of the classroom space, and even when teachers can visualise the space clearly, they
may have difficulty considering new ideas about spatial organisation, having always

thought about the room arrangement in certain traditional ways (Loughlin and Suina,
1982:32).

Yet, teachers sometimes do not realise that certain behaviours occur in the classroom

as a result of how the classroom is arranged (Proshansky and Wolfe, 1975). Loughlin
and Suina (1982) state the teachers can use the spatial organisation to design settings
that stimulate children’s work. However, an examination of the distribution of furniture
and activity in elementary (primary) schools found that the physical layout of the
classroom remained quiet stable over the course of the year. This suggests that

although teachers were free to make changes, these were often not made and given

the physical limitations of the classroom, the teacher faces the problem for providing
for variety and flexibility (Proshansky and Wolfe, 1975).

Thus the classroom is more than an enabling factor in terms of effectiveness of the
learning space. It does not create the ideal learning space but it enables or disables
the teacher in their approach to create it. Dick (1997) observes that the ultimate
success of a learning space depends far more on what the teacher does with the room
itself James Dyke (1994) in his article The case of the L-Shaped Classroom argues
that the conventional classroom shape is far from ideal. He states that after much

research, the conclusion must be that the form of the classroom has a considerable

effect upon effective learning. He draws the analogy between former times when the
most public facilities were planned to prepare children for a life in the factory. As such,
the schoolroom itself was viewed as a kind of factory for the receipt of knowledge.

Hence the children sat in serried ranks. In recent times, although the overall form of
school buildings has changed, with the addition of common areas, gardens, assembly

halls etc., the classroom form itself has remained unchanged. His lists of pre-requisites
for modern classrooms are as follows:

It has to accommodate the formation and functioning of small leaming groups

while providing a sense of separation, because groups working too closely
together will experience distractions and non-productive interaction.
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It has to be flexible enough to allow the continual reorganization of the whole
class into vanious sizes and numbers of small leaming groups. This means the

space must be as free as possible of permanent obstructions.

It has to manageable by a single teacher who has command of the entire space.
This means the space must be compact and open.’ (Dyke 1994 45)

It was found that the modern classroom has competing requirements: distances and
separation on the one hand; compactness and flexibility on the other. While the squat
rectangle does well on compactness and flexibility, it does poorly on distance and

separation. The challenge is therefore is to find a shape that meets both requirements.

Arrangements and layouts affect the social interaction of both teachers and students
(Gifford, 1987). Loughlin and Suina (1982) suggest that teachers see spaces In
different ways and when furniture is placed in a classroom, the appearance is affected
in terms of available space. For instance placing chairs in a circle instead of rows
makes it clear that some form of interaction such as discussion is involved (Gump,
1987). Loughlin and Suina (1982) state that different people will use a space in more
than one way at different times. In this respect there cannot be one ideal arrangement,
even for a single classroom, as it always needs to deal with changing needs and
changing people. Activity areas are influenced by relations to paths (Gump, 1987). The
way the classroom is structured determines the paths or routes through it. These in
turn influence traffic and movement, which in turn influences which areas are most
frequently used. Furniture can be useful in defining work areas and paths and
movement is a normal accompaniment to learning experiences of children. Circulation
patterns surrounding activities encourage fluid traffic patterns and encourage children
to access what is available (Moore and Lackney, 1995; Loughlin and Suina, 1982).

Contrastingly confusing circulation patterns can create unnecessary chaos and
disorganisation (Moore and Lackney, 1994).
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2.6.5 Noise and Acoustics

Gifford (1987) found evidence that suggests that noise levels can interfere with learning

by hindering performance by interfering with information processing and by increasing
blood pressure and excessive noise has been shown to an adverse effect on reading
comprehension and memory (Ledford, 1981; Silverstone, 1981). Comfortable noise
levels in learning environments should be maintained between 40dB and 50 dB. At 60

dB the learning environment becomes noisy and above that level it begins to interfere
with communication (Silverstone, 1981). In addition teachers suggest that it may

adversely influence educational activities. (Zentall, 1983; Gump, 1970; Wohiwill and
Heft, 1991).

Factors in the classroom that contribute to the stimulation of noise include the difficulty

of the activity being performed and the density of the classroom (Zentell, 1983).

Activities within the classroom have been found to contribute to the ambient sound

level, although teachers typically control noise from internal sources (Wohlwill and Hetft,

1991). However it has been reported that an acoustically dead classroom is nearly as

bad for some purposes as a noisy one. Noise in learning environments can originate
from within as well as outside the school buildings and both these sources of noise can

have major effects on student behaviour and achievement. Noise can interfere with
the teaching and learning process, by decreasing teaching time due to teachers
continuously pausing or by making it difficult for the pupil and the teacher to hear one
another (Crook & Langdon, 1974). Noisy classrooms reduce the clarity regarding tasks
and therefore pupil performance (Dejoy, 1984). Because of poor acoustics and high
levels of background noise, children with perfectly normal hearing are often unable to

make out what is being said in class. Good acoustic conditions benefit both hearing
and hearing-impaired children of all ages in all school environments.

Noise is part of the general environment, and in the home has been shown to have a

detrimental effect on child development in areas such as language acquisition and
attention (Wachs, Uzgiris & McHunt, 1971) and reading ability (Cohen, Glass & Singer,

1973). Noise effects on communication in schools are indicated from two main

sources. Firstly, hearing impaired children have difficulty coping with the school
environment (May and Brackett, 1987). Secondly, it seems that noisy classrooms

reduce clarity regarding tasks and therefore reduce pupil performance. (Dejoy, 1984).
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Building Bulletin 93: Acoustic Design of Schools (2001) which is in compliance with
requirement E4 of schedule 1 to the Building Regulations 2000 explains that each
room and other space in a school building shall be designed and constructed in such a

way that they have the acoustic conditions and the insulation against disturbance by

noise appropriate to its normal use. This is supported by a similar statement in The
Education (School Premises) Regulations (1999), stating that:

‘Each room or other space in a building shall have the acoustic conditions and the

insulation against disturbance by noise appropriate to its normal use.’ (DfES,
1999:para. 76)

The biggest ever survey of classroom acoustics reveals that primary school children iIn
three London boroughs are regularly subjected to noise that exceeds World Health
Organisation guidelines. Data from noise surveys, analysis of Standard Assessment
Tests results, children’s reports and experimental studies provide converging evidence
that noise levels influence children’s performance and can negatively impact on their
attainments. Over 2,000 children aged 7 and 10 were surveyed to establish how
disruptive the noise was in their classroom. For the first time, the data were compared
with different types of acoustic measurements undertaken in the schools. The results

indicate that noise levels influence children's performance and can adversely affect
national test resulits.

2.6.6 Lighting

One of the most critical physical characteristics of the classroom is lighting. The
importance of an approprate visual environment for learning tasks requires careful
consideration. The visual environment affects a learner's ability to perceive visual
stimuli and affects his/her mental attitude, and thus, performance. Classroom lighting
plays a particularly critical role because of the direct relationship between good lighting
and student's performance. Hathaway and Fielder (1986) found that light is a key to the
general well being of people confined to a physical facility a great portion of the day.
Blackwell (1963) observed that the eyeball is not damaged structurally by bad lighting,

either insufficient quantity or poor quality. He also found that the effectiveness of
information collection is reduced in bad light. Seeing in bad light can lead to the

development of ineffective programming of the information collection process. Bad
lighting leads to discomfort.
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The importance of lighting was recognised in the first statutory building regulations
made under section 10 of the 1944 Education Act (DES, 1967) This act pointed out
that low quality lighting led to poor work, slower reading, more mistakes in writing and a
larger number of accidents and breakages. Physically insufficient lighting could cause
eye problems and behaviourally pupils and staff. The amount of light in a classroom is
determined by natural and artificial light (Bull and Solity, 1987) and the colour scheme
(DES, 1969). Lighting creates an atmosphere and is therefore one of the main

elements of a successful school building (DES, 1967). A space can be considered to

have adequate daylighting if it has an average daylight factor of 4-5% and a uniform
ratio of 0.3 — 0.4. Key factors in achieving this are glazing, ceiling height and depth of
space (DfES, 2001). Efficient design strategies are primarily directed at achieving the
highest level of usability in a given situation with the minimum use of energy. An

approach to good lighting design that architects should adopt so that the client may

fully understand what they are likely to get from a lighting system is illustrated in the
CIBSE Code for interior lighting (2002).

The recommended background lighting levels given in Building Bulletin 90 are 300 lux
in general teaching spaces and 500 |ux for teaching spaces with close and detailed

work, such as art rooms and design and technology spaces. The CIBSE Code for

interior Lighting (2002) provides an extensive list of illuminances for various areas and
tasks. Daylighting provides illumination across the entire colour spectrum, but change

in content over the day. Artificial light sources vary in their spectral content, and should
be carefully selected for their colour characteristics.

Good daylighting is an important consideration in ail school buildings. Evidence on the
effect of lighting comes from two sources, natural lighting effects and artificial lighting in

school buildings. Cohen and Trostle’s (1990) study, showed children’s preferences for
brighter lighting. Hathaway (1994) carried out a two year long study of 327 American
fourth grade students under four lighting conditions. Students under full spectrum

fluorescent lamps with ultraviolet supplements showed fewer dental cavities, better
attendance, higher achievement, and better overall growth and development. Students
in the high-pressure sodium vapour lighting condition did worst on all measures. Kuller
and Lindstein (1992) assessed children in classroom conditions with no direct access
to windows and daylight, with windows and direct access to daylight, fluorescent
lighting which mimics the effect of daylighting, and normal white fluorescent lighting.

They found that access to direct daylight and daylight fluorescent lighting had a
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positive effect on stress hormones compared to the other two conditions. Another
study, by King and Marans (1979) noted several research reports showing that

florescent lighting increased hyperactivity among children compared with the use of full
spectrum or incandescent lighting.

2.6.7 Temperature and Ventilation
Climate factors such as temperature humidity and air movement all have impacts on
academic achievement and task performance, attention spans and levels of discomfort
(King & Marans, 1979). However the only real information relating to classroom air

temperature and ventilation comes from The Education School Premises Regulations

(1999) that prescribe certain standards:

‘Each room or other space in a school building must have a system of heating

which is appropriate to its normal use.’ (DfES, 1999: para. 79)

With areas where there Is a normal level of physical activity, such as classrooms being
18 °C. As long as the minimum requirements are met it seems that there not been

much interest in this area.
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2.7 Summary

This chapter provides considerable evidence regarding the complex range of school
and classroom functions, highlighting that the physical environment of the classroom

can affect behaviours, interactions, attainment and attitudes of both the teachers and
pupils.

Like all physical environments the classrooms serve a variety of functions, the most
obvious function being to educate by providing a setting for teaching and learning.
Despite this there has been surprisingly little research on this in the United Kingdom
which mirrors the general neglect of physical environments in education over the last

25 years (Jamieson et al., 2000; Clarke, 2002). However, although the much of the
iterature cited in this chapter dates from the 1960s to the 1980s, it reveals
considerable agreement that the effects of the built environment can be both direct and
indirect (Ahrentzen, 1983; Gump, 1978) facilitating or inhibiting the range and quality of

potential behaviours, whilst illustrating the difficulty of appreciating how the physical
environment is being used (Gump, 1975; Proshansky et al., 1976).

It was during the 1970s that pedagogy began to be incorporated into architectural
theory (Doyle, 1977; Proshansky and Wolfe, 1975; Moos, 1976; Wragg et al., 1976).
Providing evidence that the physical environment of a classroom is an important aspect
of teaching and learning that should be planned for as systematically as other aspects
of teaching, discussing the many ways in which the design of the physical environment
of the classroom can facilitate or hinder the activity and social interactions. (Weinstein,
1987; Weinstein, 1992).

The primary classroom is an important environment since it is where most time is
spent. However, historically the assumption has been as long as school buildings
meet the minimum standards such as classroom size, acoustics and lighting the pupils’
learning depends on pedagogical, psychological variables (Weinstein, 1979). There is
now a greater indication of interest in the relationship between the physical
environment of classrooms that is re-confirmed by more current literature (Clarke,
2002), which also offers the most relevant principles for classroom organisation,

showing how teachers organise their classrooms (Moll et al., 1996).

As result it can be assumed that primary classrooms need to be organised in ways that

are most appropriate for supporting the learning activities that have been planned. It
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can be acknowledged that the primary classroom comes into being as a result of many
Issues and constraints (Annesley, Horne and Cottam, 2002), however, a study of the
whole range of concerns relating to the classroom environment would be an
unmanageable task. Although this chapter has illustrated some of these issues the
prime concern of this study is the physical environment of the primary classroom

prompting a greater understanding of the physical attributes that can most effectively
support teaching and learning.

In order to understand the function of the primary classroom there is a need to identify

how primary classrooms have developed architecturally (Chapter three), appreciate

how class and classrooms are organised (Chapter four) and review and reflect on the

primary curriculum taught in today’s classrooms.
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3.1 Introduction

Classrooms in use today but built at various times in the past were all designed with
certain educational and architectural aims in mind. This chapter investigates the
changing forms of primary classrooms to provide an overview of the relevant design,
focussing on the complex sequence of events, which have preceded architectural

developments of primary classroom environments.

3.2 The School Building Stock

In the 1960s it was estimated that nearly three quarters of a million primary school
children in England were being educated in schools of which the main school buildings
were bullt before 1875 (DES, 1967:389). Today there are 4,065,042 pupils attending
17,985 primary schools in England (DfES, 2002). The current building stock still
contains many Victorian schools over a hundred years old. There are also a large
number of schools from the 1930’s and a lot of system built schools from the 1950s
and 1960s when pupil numbers expanded rapidly. There are also a relatively small

proportion of modern school buildings built in the last 15 years (Beeton, 1999).

emporary | .
1977-2001 4% 199,
9% |

1944-196¢
33%

Figure 3.1: Age of existing schools building stock

Generally, the issue of deteriorating school buildings infrastructure has been constantly
pushed down the educational agenda and the neglect of school buildings has
corresponded with a lack of educational research into their usc. A prolonged period of
what has generally been acknowledged to be insufficient investment in the sector’s

capital stock has meant that school buildings are ageing rapidly, with the majority of

— - —
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these school buildings being at or pasi th-e -end of?weir 50-40 year life span envisaged

when they were built, which in turn has led to problems regarding the quality and

adequacy of teaching environments.

3.3 Schoolroom to Classroom

In the mid-nineteenth century schools were planned simply and dominated by the
single schoolroom where children of all ages would be educated. Galleries and tiered
seating were often used to raise the chil<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>