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Foreword

In response to recent research identifying that deep learning and student fulfilment is most
likely to occur in innovative open and semi-open learning spaces, many schools are now
increasingly likely to be designed to reflect this ongoing approach. The success of this modern
approach to learning spaces is dependent on several factors, but two most commonly affected
are the teachers and the acoustic environment.

This report by Workplace Unlimited is an important addition to existing literature exploring the
need for optimal acoustic design and teacher change. This includes an investigation into the
research undertaken so far regarding: traditional classrooms, open learning spaces, noise and
the potential implications of different teacher personalities.

The importance of good acoustics in learning spaces has long been recognised. Studies have
shown that teachers’ well-being and student behaviour, and resultant attainment, can be
correlated to the quality of the acoustic environment. Ecophon have commissioned this report in
the belief that good acoustics, and therefore excellent speech intelligibility, is essential to the
success of these large volume learning spaces. We also believe that we need to develop a
deeper understanding of the broader human centric design aspects, to ensure these learning
environments are sustainable long-term. This is especially true from the teacher perspective, in
what can be an exciting, but challenging ongoing pedagogic change.

As classrooms adapt to the ongoing pedagogic evolution worldwide, traditional teacher lead
instruction moves, instead, to student centred learning activities. The result is usually greater
teacher student collaboration and engagement. This change, whilst positive, can, if not planned
for, lead to higher noise levels, which has been proven to increase stress and reduce
concentration.

Based on previous evidence in the workplace, around different personality profiles in offices, we
would now like to understand more about the potential influence of teacher personality profiles.
We are particularly interested in the context of increased requirements for collaborative
teaching and learning activities in open learning spaces.

As an important resource, teaching has some clear challenges and needs to address issues
around workload and teacher well-being. Focusing on this personality aspect and how the
operating effectiveness of teaching can be better understood, may be a missing but, important
part of creating a teaching harmony.

We believe this report can help to give a broader understanding of the potential impact of
teacher personalities, which can provide future school leadership and management with
insightful knowledge when the time comes to organise and design future learning environments.
We believe this, combined with an activity based acoustic design approach, will support future
learning environments which can deliver sustainable learning outcomes, health and wellbeing of
all occupants not only the teachers.

Colin Campbell
Ecophon
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Executive summary
Introduction

The uptake of the Innovative Learning Environments (ILE), the modern adaptation of open plan
schools, is increasing in parts of Europe (particularly Scandinavia) and the Antipodes (Australia
and New Zealand). The new learning environments have resulted in mixed success due to
issues with: acoustics, teaching practices, coordination of activities, and the management of the
space, teachers and students.

Ecophon commissioned Workplace Unlimited to conduct a literature review (of Circa 200 papers
and reports), to understand the key issues of open plan classrooms and how they may be
resolved, with a focus on acoustic solutions. In our recent study of psychoacoustics, related to
office noise, it was found that personality affects how well office workers can tolerate noise.
Ecophon was therefore interested to know if that is also the case for teachers in classrooms,
both traditional and open plan.

This literature review is aimed at testing several pertinent hypotheses:

1. Any identified issues with noise in open plan classrooms can be partially mitigated through
design improvements and acoustics solutions.

2. A teacher’s personality profile, in particular extroversion, will enable them to better cope
with noise in the (open plan) classroom.

3. Organisational factors such as teacher training, coordination of the space, timetable
administration, changes in pedagogy, and managing student behaviour will help resolve any
identified issues with open plan classrooms.

Whilst there are studies of the personality of teachers and studies on open plan classrooms, we
found no research exploring the overlap between the two subjects. We did however find a few
studies linking personality of teachers to teaching style, and a few exploring the impact of
personality on voice control in the classroom.

Teacher personality profiles

The impact of teacher personality has been discussed for some time. Some believe that teacher
personality profiles need to be recognised to allow educators to be proactive in determining a
better fit for students and teachers. For example, Reid (1948) notes that when he asked
university students what they thought were the characteristics of the best lectures, “the
answers often reflected opinions about the character and personality of the lecturer” rather than
the environment per se.

The Big Five Inventory (BFI) is often referred to as OCEAN because it has five dimensions:
Openness, Conscientiousness, Extroversion, Agreeableness and Neuroticism. Studies have
shown that, when assessing their teachers, students predominantly favoured
Conscientiousness, followed by Emotional Stability (the anthesis of Neuroticism) and
Agreeableness. In terms of teacher performance there are mixed research results. Teachers
scoring higher on Extroversion and those low in Neuroticism are more efficient than their
counterparts. However, Extroversion is not a definite requirement for teachers as introverts can
adopt coping strategies and tap into “free traits” i.e. the ability to act out of character for a
limited period of time. Students achieved higher Texas Assessment of Knowledge and Skills
(TAKS) scores when instructed by teachers rating higher in Conscientiousness and/or
Agreeableness whereas the more Neurotic teachers resulted in lower student TAKS scores. In
lay terms, it appears that teachers who are diligent, more able to deal with stress and more
approachable are more successful.

Open Plan Classrooms, Noise & Teacher Personality 5
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Our own research in offices, building on that of others, revealed that those higher in
Extroversion and Emotionally Stability fared better in noisy and stimulating environments than
those higher in Introversion and Neuroticism. The current literature search did not reveal any
significant studies exploring the impact of teacher personality on dealing with noise in the
classroom. Many studies showed an effect of noise on teachers, but personality was not
considered as a significant factor. Nevertheless, in combination with the broader requirements
stated previously, teachers high in Conscientiousness and Emotional Stability traits appear to be
at an advantage.

The changing nature of pedagogy

Pedagogy, the theory and practice of teaching, has evolved over time. The discipline and
practice of rote learning in Victorian schools has been replaced by alternative teaching styles,
even though ‘chalk and talk’ style teaching is still prevalent in many UK classrooms. Scholars
such as Maria Montessori in Italy and John Dewey in the USA supported the notion of child-
centred learning and developed educational theories that form the basis of modern education.

Pedagogical theory can be framed as three key stages: behaviourist, cognitivist and
constructivist (Dovey & Fisher, 2014). Behaviourist approaches are traditional didactic teacher-
centred pedagogy, whereas cognitivist approaches involve moving from lower-order to higher-
order thinking, and constructivism is largely based on the application of knowledge in the
student’s world. Constructivist pedagogies were developed in the 1970s, after the early
adoption of open plan schools failed. The constructivist approach, now often referred to as
student-centred learning, is increasingly being adopted by educational institutions, particularly
in parts of northern Europe and the Antipodes. Furthermore, the Gradual Release of
Responsibility (GRR) model, developed in the 1980s, is a structured method of pedagogy which
gradually shifts learning responsibility from the teacher to the student, creating autonomy and
independence.

Many educational commentators have categorised the types of activity that take place in the
modem classroom. For example, Dovey & Fisher (2014) developed a list of six key teaching
practices based on a constructivist (student-centred) pedagogy. Their typology, is a continuum
of group size and activity: presentation (25-150 students), large interactive (25-75), medium
interactive (10-25), creative Interactive (10-25), small interactive (2-5) and reflection (1
student).

Classroom design progression

Open plan classrooms gained popularity in the 1960s to 1970s following the post-war
educational reform movements. “Before this time, pedagogy largely consisted of didactic
teaching, with the teacher speaking in a fixed position at the front of the class and the pupils
listening from formal rows of desks. The years following the second world war witnessed a
breakdown of this formality, as education began to focus on the individual needs of the pupils
rather than the ‘convenience’ of teachers.” (Shield, Greenland & Dockrell, 2010).

There were many supporters of the evolving change in pedagogy and by the mid-1970s, 10% of
all primary schools in England and Wales were open plan, whereas in the USA over 50% of new
build schools were either fully or semi-open plan. These classrooms were found to be difficult to
teach in, so there was a return to the more traditional enclosed classroom and many open plan
schools reverted to conventional classrooms. The reason for failure of the early open plan
schools is not just due to a poor or noisy setting for teaching but also due to: cost and space
constraints, an unwillingness to change the pedagogy, lack of teacher training, poor timetabling
and student behaviour.

Successful open plan design and teaching style are interrelated. A physical change alone will not
instigate a change in pedagogy and the physical change is unlikely to succeed without first
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changing the teachers’ approach to education. As well as the recorded pitfalls of open plan,
there are also success stories. Studies show that open plan schools lead to increased interaction
among teachers and increases their autonomy, satisfaction and ambition. Teachers also say
they enjoy teaching in open-plan schools and would not return to a conventional building. From
a student perspective, open plan appears to enhance students' feelings of autonomy,
willingness to take risks, and persistence at a task plus “Students also tend to meet with more
teachers during the day to engage in a greater variety of activities and to move around more”
(Weinstein, 1979).

De Werkplaats Kindergemeenschap (The Workplace children’s community) in Bilthoven is one
success story. Teachers like that that they can see at a glance what all the children are doing,
and the pupils in the various classes switch around, which enhances their feeling of
togetherness. Open plan schools in Finland have not always proved successful but the country’s
desire for more open plan classrooms is a direct reflection of its national curriculum, which
rejects traditional academic silos and instead favours more student autonomy and cross-
curricular connections, whilst eschewing standardised tests.

Some open plan classrooms have higher densities of students, probably for economic reasons,
and the higher densities result in lower student achievement (Glass & Smith, 1979). Barrett &
Zhang (2009) note several key considerations in classroom design: 1. identify the proposed
activities that are likely to take place, 2. size based on determining the average number of
children involved with each activity, and 3. the layout will need to be planned to accommodate
activity modes.

Early open plan schools often confused flexibility with openness and were poorly matched to
new learning practices. We are now seeing a substantial re-emergence of student-centred
pedagogy. Instead of simple open there are assemblages of different spaces grouped in clusters
with meeting rooms, learning commons and traditional classrooms in a myriad of new
arrangements (Dovey & Fisher, 2014). Such hybrid spaces are termed Innovative Learning
Environments (ILEs).

Just like in offices, classrooms and school layouts can no longer be simply categorised
dichotomously as enclosed or open plan. The five cluster types of learning spaces, developed by
Immes, Cleveland, & Fisher (2016), have been adopted in a number of recent research studies.
Their framework of five cluster types are a loose continuum from the traditional to the fully
open plan: A) traditional closed classrooms entered by a corridor, B) traditional classrooms with
breakout space, C) traditional classrooms with flexible walls and breakout space, D) open plan
with the ability for separate classrooms, and E) open plan with some adjoining spaces.

Traditional classrooms are Types A and B whereas open plan is Type E and ILEs tend to be
Types C and D. As a school becomes more open (Types C, D and E) it also becomes more
exposed and possibly noisy, which may constrain the activities it was originally designed for.
Dovey & Fisher (2014) found that “the most open of plans are often not the most adaptable
because they constrain choice” but “for budgetary rather than pedagogical reasons, are more
likely to be supported.” The semi-enclosed and more flexible cluster types (C and D) appear to
be the optimal solution in terms of construction, cost, use and success.

A study of 12 learning environments with a mixture of the five cluster types found that all the
learning environments were supportive of a range of teaching practices (Cleveland, Soccio &
Love, 2016). However, small group work was challenging in the more traditional classrooms
(Type A and B) and they were found to be less supportive of teacher supervision. In contrast,
whole class work was identified as challenging in the more open plan schools (Type E).

A survey was carried out on the mind frames of 6,000 teachers in Australia and New Zealand
(Imms et al, 2017). A teacher’s mind frame reflects how they think and act when engaged in
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teaching. The study found that teachers in schools with a higher prevalence of traditional
classrooms had a lower mind frame. Furthermore, students in traditional classrooms also
exhibited less deep learning characteristics. They also discovered that in traditional schools
where the teacher-centric approach dominates there are much lower teacher mind frames and
student deep learning. In contrast, in traditional schools where other teaching approaches
dominate, the teacher mind frames and student deep learning are much higher. So, both the
type of space and the type of activity affect teacher performance and student learning.

Classroom acoustics

Many books were written on the design and construction of schools at the turn of the 20t
century, but Baker (2012) suggests that architects did not devote time to designing classrooms
for acoustic performance until the late 1940s. For example, Baker refers to Luce (1949) who
states that four basic acoustic conditions are required or schools: 1. sufficiently low level of
background noise, 2. adequate separation of successive sounds (reverberation control), 3.
proper distribution of sound within the space, 4. sufficient loudness of sounds. Unfortunately,
Luce reported that these acoustic principles were not implemented by the designers of schools
constructed at that time. The acoustic mantle was picked up again when research conducted in
the 1980s and 1990s greatly contributed to industry understanding of the necessity of good
acoustical conditions in classrooms (Baker, 2012). Since then many countries have introduced
national standards for acoustics in schools and more recently more detailed and/or stringent
best practice guidance has been introduced through BREEAM, LEED, WELL and by the IoA and
ANC.

National standards use different acoustic criteria, but in general ambient noise levels need to be
maintained at a reasonable level (Laeqg 35-40 dBA), reverberation times minimised (RT <0.5 s),
speech intelligibility improved in the classroom (STI >0.6), but reduced between classrooms
(<0.2), and speech-to-noise ratio should be increased (SNR +15 dB). However, noise is
commonly defined as ‘unwanted sound’. So, in the classroom, the sound level is only considered
noise if found distracting by the teacher or students for the task in hand. Similarly, higher
sound levels are likely to be more acceptable for group work or less focussed tasks. It is a
pedantic point, but nevertheless whilst most standards and research refer to noise levels they
actually mean sound level (and Laeq is defined as a sound level, not noise, measurement).

Despite the introduction of various guidelines over the years, many schools continue to be built
which are acoustically ‘unfit for purpose’. Even after the introduction of Building Bulletin 93
Acoustic Design of Schools — A Design Guide (BB93) some new schools are failing to comply
with minimum statutory requirements on acoustics. One study found that the Laeg in 67% of the
surveyed classrooms in 12 UK schools had noise levels above the BB93 recommendation.

“From an acoustic perspective it is quite straightforward how to secure a good acoustic
environment in traditional classrooms, depending on the volume, geometry and construction of
the materials ... However, moving from traditional cellular classroom creates more challenges
around the sound environment when doors and walls are removed” (Campbell, 2017a). The
USA standard on classroom acoustics, ANSI 12.60, actively discourages the use of open plan
classrooms. In contrast, the New Zealand MoE (2016) offers four key acoustic parameters for
open plan schools: 1) RT of 0.5-0.8 seconds for flexible learning spaces and 0.4-0.5 for
breakout and meeting spaces, 2) a Sound Transmission Class (STC) value of 50 between walls
of separate flexible learning spaces and breakout spaces. 3) a minimum Impact Insulation Class
(IIC) performance of 55 between floors and 4) 35-45 dBA Laeq for flexible learning, breakout
and meeting spaces.

Impact of noise in classrooms

The effect of noise on student behaviour and attainment is complex, depending not only on
classroom conditions and individual factors concerning the child but also on the task being
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undertaken and the corresponding cognitive demands (Shield et a/, 2015). Whilst one study
found no differences in reading performance under quiet and normal background noise levels,
other researchers have found classroom noise to negatively affect students’ mental focus,
memory and recall time, and exam performance.

The majority of studies which have examined the impact of noise on teachers, mostly find an
effect on teacher voice disorders, or dysphonia, with some teachers experiencing problems so
severe that their working ability is questionable. Very few studies of noise in classrooms refer to
personality, one study found that the majority of those with functional dysphonia are introverts.
However, an earlier study did not find any significant correlation between the Extroversion and
voice problems.

Impact of open plan classrooms

In a detailed review of historic studies carried out over 40 years, four studies made a direct
comparison between noise levels in open plan and enclosed classrooms (Shield, Greenland &
Dockrell, 2010). Only one found significantly higher average noise levels in open plan
classrooms and that was in a fully open plan area with 100 students, which is not typical of
today's open plan designs.

In a study of 12 UK primary schools including 42 open plan classbases (classes taking place
within open plan), the mean intrusive noise level increased with increasing activity in the
adjacent classbases. There was a significant increase in noise level when the number of
classbases increased above three, whereas the STI was significantly better, so limit the number
of classbases to three in one open plan area (Greenland & Shield, 2011). Research has shown
that the number of students, volume of space and occupational density of the open plan
classroom all affect noise distraction. Densely populated classrooms do not allow for sound
sources to be placed far enough apart, hence provide at least 6-7 m between working groups in
the same space (Pavcekova, Rychtarikova & Tomasovi¢, 2009). One study found the ambient
noise level in classrooms to be significantly correlated with student numbers, with an increase
of 0.33 dB (LAeq) per student (Mydlarz et al/, 2013).

There are a number of case studies highlighting the success of modern Innovative Learning
Environments (ILEs). Two Danish semi-open plan schools, Hellerup School and Absalon School
(Holbaek), underwent acoustic improvements including more absorption on surfaces and
through free-moving panels. As a consequence, the RT and sound level was reduced in the
teaching areas, and also the staff perceived less noise (Mgller Petersen & Rasmussen, 2012).
Glass screening, storage walls, plasterboard barriers in the ceiling void, and side-on and
staggered entries to the classbases was introduced in to the Berufliche Schulen Witzenhausen,
which has a large plenary area with smaller rooms coming off it. The school design resulted in
an RT of 0.48 s and STI >0.7, both good results, and the design inhibited sound transmission
across the space despite the open plan layout (Mahat & Campbell, 2017).

Studies of how open plan schools affect teacher performance, indicate that their success is
mostly dependent upon a change in teacher’s attitude, teaching style and training, along with
better timetabling. The impact of open plan classrooms on student performance have shown
mixed results, with coordination of quiet versus noisy activities being a key factor.

Open plan classroom solutions

ILEs, the modern adaptation of open plan classrooms, are gaining popularity on some countries
as they facilitate a change in pedagogy. However, some of these nhew spaces are less
successful, and can result in noise and distraction, due to their design and use. Several authors
have therefore offered practical solutions which we have broadly categorised as: 1.
management, 2. layout, 3. furniture and 4. absorption solutions.

Open Plan Classrooms, Noise & Teacher Personality 9
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1. Management & behaviour solutions — Teachers need to coordinate and plan activities
between classbases, so that work involving movement and interactions does not conflict
with those involved in critical listening activities. Success requires a strong commitment
form the end-users and decisions around curriculum delivery and timetabling. This requires
an investment in time and planning in advance. Success is not due to optimised acoustics
alone, but the combination of pedagogy, architecture and acoustics with good will from
sponsors, teachers, students and parents.

2. Layout Solutions - Sound transmission can be reduced between classbases by staggering/
overlapping entrances to semi-open plan areas, and introducing cupboards and wall
absorption, without the need for doors and walls. The ‘Fat L’ layout provides three distinct
zones facilitating large group seated teaching, project activities and quiet group working.
The modern classroom has to be flexible enough to allow the continual reorganisation of the
whole class into various sizes and number of small learning groups.

The New Zealand MoE (2016) recommends providing 3-4 m? floor area per learner to allow
better acoustic separation, and provide a range of adaptable learning spaces, including
spaces that can be acoustically separated. Also provide a range of spaces to allow teachers
and students to choose where they learn which will help to reduce distraction from other
activities. Movable screens, sliding doors and hinged partitions can divide larger spaces into
smaller separate zones. Flexible partitions create nooks and alcoves for small group and
individual work, and they also provide acoustic zoning in the space.

Nunes (2009) offers a number of specific solutions. The layout of the furniture in the space
will affect the distance between student groups and help reduce the negative effect of large
groups contained within a small area. As sound is reduced over distance, place teaching
spaces further apart to increase separation and reduce speech interference. Breaking the
line of sight between two points using screens can be an effective way of providing a small
but effective acoustic break between two spaces. When high levels of separation are
required, moveable and flexible partitions are seen to be the only solution.

Furthermore, a distance of at least 6.5 m between classbase openings will minimise noise
transmission. Significantly more floor area is required for open plan classrooms than for
enclosed classrooms, with 4-5 m? per child recommended in the literature. However, current
UK guidance recommends 2.1 m? teaching area per primary school child, whereas 9 m? floor
area per child is provided in the Hellerup School (Shield, Greenland & Dockrell, 2010).

3. Furniture solutions — Movable screens and furniture can be used to define zones, provide
nooks and quiet corners, and provide acoustic separation if the screens are absorbent (a
mass of at least 10 kg/m?) and a height of 1.7 to 2.0 m.

Nunes illustrates how it is possible to reduce the distance between the teacher and pupils by
1.25 m if a horseshoe seating (amphitheatre) arrangement is used. His freestanding
‘banana seat’ reduces the distance between the teacher and students to less than 2.6 m,
and due to the size and absorbent materials used it can also be used to break up the open
plan into smaller zones.

As well as tiered seating, Heppell, Heppell & Heppell (2015) propose several other furniture
solutions for open plan schools. They propose family learning tables offering circa 12 seats
for parallel quiet work. The attention square is an area marked out on the floor, usually with
good line of sight to all the nooks and alcoves. A reading zone is a quiet, comfortable,
reading corner where children can read whilst comfortably seated. Collaboration/
conversation tables are ‘coffee table’ with two of three seats for mall group activity. Finally,
three-sided spaces, either constructed into the walls as ‘nooks’ or free standing, support
quiet collaboration in small numbers.

Open Plan Classrooms, Noise & Teacher Personality 10
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4. Absorption solutions -The New Zealand MoE (2016) recommend that highly absorbent
materials are added to floors, ceilings, and walls. Furthermore, the ceiling treatment should
be as thick as practicable, ideally 50 mm or more with a noise reduction coefficient of 0.85.
Others suggest a ceiling absorption of at least 90%, with a maximum ceiling height of 3.5
m, and the amount of glazing (reflective surfaces) should be below 16%. An absorbent
ceiling has more of an impact on RT than carpet, reducing the RT by 0.3-0.4 s, but a carpet,
absorbent ceiling and absorbent acoustic wall treatment (such as pin-boards or panels on all
available wall surfaces equivalent to at least 20% of the ceiling area) should be incorporated
into the open plan classroom design. Ceiling absorption can be in the form of rafts if a full
ceiling of absorbent tiles is not provided.

Conclusion and next steps

Despite the introduction of standards, noise distraction in all classrooms appears to be an issue
- affecting teacher and student performance. There are mixed results on whether noise is any
worse in modern ILEs compared to traditional enclosed classrooms, or the large open plan
classrooms of the 1970s. The impact of noise can be exacerbated in ILEs if the teachers do not
embrace, or are not trained in, new constructivist pedagogy and if the classbase activities are
not coordinated. However, adding absorption, using furniture (such as tiered seating) and
considering the layout of the space (such as staggered opening to zones) can all help reduce
noise distraction.

This literature review set out to test whether:
1. Any identified issues with noise in open plan classrooms can be partially mitigated through

design improvements and acoustics solutions.

There certainly appears to evidence to support this hypothesis, especially in modern
Innovative Learning Environments.

2. A teacher’s personality profile, in particular extroversion, will enable them to better cope with
noise in the (open plan) classroom.

Currently there is very little evidence to support this hypothesis and more research is
required.

3. Organisational factors such as teacher training, coordination of the space, timetable
administration, changes in pedagogy, and managing student behaviour will help resolve any
identified issues with open plan classrooms

This also appears to be the case for all learning environments including ILEs.
Our next step is to further test hypothesis 2 initially through on-line surveys and field

measurements, and later using intervention studies. Hypothesis 3 will be tested through more
qualitative research including ethnographic observation, interviews and workshops.

Open Plan Classrooms, Noise & Teacher Personality 11
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Glossary

ANC The Association of Noise Consultants

ANL Ambient noise level (dBA)

ANSI American National Standards Institute

ASA Acoustical Society of America

BB93 Building Bulletin 93

BFI Big Five Inventory

dBA A-weighted decibels

Dnr,w Airborne sound insulation

HR Heart Rate (bpm)

IIC Impact Insulation Class

ILE Innovative Learning Environment

IoA Institute of Acoustics

Laeq Equivalent continuous A-weighted sound level (dBA)

Laeg,Nmin Equivalent A-weighted sound level over N minutes

L'nT,w Impact sound pressure level

MoE Ministry of Education

NUT National Union of Teachers

RT Reverberation Time in seconds (s)

RTme Reverberation Time mid-frequency range (s)

SNR Speech (or Signal) to Noise Ratio

SPL Sound Pressure Level (dBA)

STC Sound Transmission Class

STI Speech Transmission Index
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1.0 Introduction to report
1.1 Objectives

The uptake of the Innovative Learning Environments (ILE), the modern adaptation of open plan
schools, is increasing in parts of Europe (particularly Scandinavia) and the Antipodes (Australia
and New Zealand). The new learning environments have resulted in mixed success due to
issues with: acoustics, teaching practices, coordination of activities, and the management of the
space, teachers and students.

Ecophon commissioned Workplace Unlimited to conduct a literature review to understand the
key issues of open plan classrooms and how they may be resolved, with a focus on acoustic
solutions. In our recent study of psychoacoustics, related to office noise (Oseland & Hodsman,
2017, 2018), it was found that personality affects how well office workers can tolerate noise.
Ecophon was therefore interested to know if that is also the case for teachers in classrooms,
both traditional and open plan.

This literature review is aimed at testing several pertinent hypotheses:

1. Any identified issues with noise in open plan classrooms can be partially mitigated through
design improvements and acoustics solutions.

2. A teacher’s personality profile, in particular extroversion, will enable them to better cope
with noise in the (open plan) classroom.

3. Organisational factors such as teacher training, coordination of the space, timetable
administration, changes in pedagogy, and managing student behaviour will help resolve any
identified issues with open plan classrooms.

Whilst the focus of the review is on teachers and classrooms, related articles on other learning
environments, e.g. lecture theatres and lecturers, are also reported.

1.2 Approach

An on-line literature search was carried out using Google Scholar and the search engines made
available to UCL academics. The initial key words searched on included: personality, teacher,
noise, acoustics, open plan and classrooms. The key words were extended as the search
progressed including voice, activity-based learning and student performance. In addition, any
influential papers mentioned in the reviewed papers were then followed-up.

Circa 200 papers and reports were reviewed, but only the most relevant ones are reported
here. The papers were categorised according to the following recurring topics:

1. Acoustics (A) - standards, controlling noise, design recommendations, impact of noise on
student performance, measurement of “noise.”

2. Open-plan (O) - history of school design, pros and cons of open plan classrooms, impact on
student and teachers.

3. Personality (P) - personality profiles, teacher performance, student performance.

4. Voice (V) - stress on teacher’s voice, coping mechanisms, treatment, microphones and
sound field systems, voice and personality, teacher voice and performance.

5. Teaching (T) - changes in pedagogy, educational reform, managing student behaviour,
teacher-student interactions, activity-based learning, student-centred learning, health and
wellbeing.

Open Plan Classrooms, Noise & Teacher Personality 13
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Figure 1 illustrates the approximate
proportion of papers reviewed according to
the five identified topics. Note that whilst
there are studies of the personality of
teachers and studies on open plan
classrooms, we found no research exploring
the overlap between the two subjects. This
raises the question of whether the impact of
personality on noise in the open plan
classrooms is of no interest (unlike research
on psychoacoustics in office environment) or
simply that is has not been considered.

We did however find a few studies linking
personality of teachers to teaching style,
and a few exploring the impact of
personality on voice control in the
classroom. Unsurprisingly, the main area of
overlap was between classroom acoustics
and open plan classrooms, including reviews
of standards as well as, successful and less
successful, case studies.

Acoustics Open-plan
27% 29%

eaching Personality
13% 20%

Figure 1. Papers reviewed by topic
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2.0 Teacher personality profiles
2.1 Early studies

One of the most comprehensive reviews exploring the effect of personality on teaching is that of
Goncz (2017). He believes there is a long-running consensus that teacher’s personality is the
most important and complex variable in the educational process. The impact of teacher
personality has been discussed for some time, for example Cooper and Bemis (1967) remarked
“If certain patterns of teacher classroom behaviour could be demonstrated to relate to pupil
achievement (or the reverse) then we would be in a position to guide the development of that
teacher’s behaviour which leads to pupil learning.” A more recent study by Richardson and
Arker (2010) suggested that teacher personality profiles need to be recognised to allow
educators to be proactive in determining a better fit for students and teachers.

Goncz commences his review by identifying a number of legacy typologies of teacher traits,
starting with Caselmann (1949) who differentiates between ‘paidotrop’ teachers, emphasising
upbringing and interest in individuals or groups, and ‘logotrop’ teachers, emphasising education
and teaching. He continues with the typology described by Adelson (1961) which differentiates
between teachers that place more importance on their profession, their students or their
institution.

Goncz also reports on early research (Jersild, 1940; Witty, 1947) which asked students to note
the preferred characteristics of their teachers and found they “referred to the following:
personality traits, temperament characteristics, the physical features of teachers and their
management style (students have a preference for kindness, readiness to help, sense of
humour, natural behaviour, good mood, kind-heartedness, young looks and good health) and
teaching (didactic) qualities.” In his personal account, Reid (1948) notes that when he asked
students what they thought were the characteristics of the best lectures, “the answers often
reflected opinions about the character and personality of the lecturer” rather than
environment.” Furthermore, a good lecturer “has the interest of his listeners at heart ... good
teachers use various methods of arousing the interest of their students.” These three examples
may reflect the Agreeableness (empathy) trait of the Big Five Inventory (BFI).

The BFI, developed by Berkeley University (John, Naumann & Soto, 2008), is often referred to
as OCEAN because it has five dimensions: Openness, Conscientiousness, Extroversion,
Agreeableness and Neuroticism. The BFI is the personality profiling method that was adopted by
Ecophon in previous research (Oseland & Hodsman, 2018).

Gorgonia (1971) compared student comments on efficient and inefficient teachers. He found
that students predominantly favoured Emotional Stability (the anthesis of Neuroticism) in an
efficient teacher, followed by characteristics that might be associated with Conscientiousness.
Furthermore, Suplicz (2009) found that students attributed emotional coldness and a lack of
humour to the secondary school teachers they considered inadequate. Such comments may be
related to the Agreeableness and Conscientiousness dimensions. Sanchez et a/ (2011)
investigated the expectations of social sciences students at Andalusia universities. They found
the students expected their lecturers to treat them with respect and understanding, which
might be linked to Agreeableness.

2.2 Personality traits studies

According to Goncz, the first researcher to assess teachers using personality theory was Lamke
(1951). Using Cattell’s (1965) 16 Personality Factors (16PF), Lamke provided a description of
the traits and behaviours of successful teachers. He found that teachers achieved above-
average results for Cattell’s Liveliness (F) and Social Boldness (H) factors. These two factors
overlap with the Introversion/Extroversion dimension of other personality tests, such as the BFI
and Eysenck Personality Inventory, or EPI (Eysenck & Eysenck, 1964).
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Goncz also cites Petrovi¢-Bjeki¢ (1997) who demonstrated that teachers scoring higher on
Extroversion and those more Emotionally Stable (the opposite end of the Neuroticism) are more
efficient than their counterparts. Houlihan et a/ (2009) also report that university professors
who suffer pronounced anxiety associated with teaching (so possibly high Neuroticism) prefer
minimal interactions with their students, in both one-to-one sessions and lectures. So, it seems
that Extroversion and low Neuroticism are key personality traits for teachers.

In contrast, Li and Wu (2011) found no differences on any dimensions of the EPI between ‘good
and poor’ teachers. Furthermore, Bloom (2016) proposes that Extroversion is not a requirement
and introverts also make good teachers: “Extroverts tend to gravitate towards large groups and
free-flowing banter. Introverts, meanwhile, shun small talk, preferring the intimacy of one-to-
one conversations. It is the introverted teacher, therefore, who will be more likely to stop an
individual student and ask her pertinent questions about her life: how she is getting on with her
new pet, for example, or whether she is still struggling with long division.” Bloom points out
that introverts find group situations overstimulating and are quickly exhausted by a busy, noise-
filled environment and require restorative alone-time afterwards to re-energise. Teaching is
therefore an eccentric career choice for an introvert, but it may be possible for introverted
teachers to tap into ‘free traits’ i.e. the ability to act out of character for a limited period of
time. Introverted teachers can develop other coping strategies, such as introducing one-to-one
and small-group work instead of standing at the front of the class, thus reducing their level of
stimulation. Other introverted teachers have allowed their students to listen to music through
headphones to reduce ‘noise and chaos’.

Several studies have profiled teacher personality using the BFI. For example, Aidla and Vadi
(2010) established that teachers from Estonia scored higher on the Agreeableness and
Conscientiousness scales and also had lower scores on the Neuroticism scale than the general
population. The results were consistent with the features attributed to them by both the public
and graduates. Genc et al (2014) found that students expected good teachers to have less
Neuroticism and show more Extraversion, Openness, Agreeableness and Conscientiousness than
the general population. In their own study, Goncz et al (2014) revealed that students of the
social and humanistic sciences preferred lecturers that rated higher on Extroversion, Openness,
Agreeableness and Conscientiousness. Three decades ago, Rushton et al (1983) investigated
university professors who had opposing professional roles: lecturer versus researcher. They
found that the teaching-orientated professors rated higher in Openness, whereas the research-
orientated ones were higher in Conscientiousness.

Some studies then go on to determine if the BFI affects student performance. Garcia,
Kupczynski & Holland (2011) studied whether there was a significant relationship between
teachers’ BFI traits and tenth/eleventh-graders’ performance, measured using the Texas
Assessment of Knowledge and Skills (TAKS). Their analysis is a little confusing, but their study
indicates that students achieved higher TAKS scores when instructed by teachers rating higher
in Conscientiousness and/or Agreeableness compared to teachers higher on Openness or
Extroversion. The more Neurotic teachers also resulted in lower student TAKS scores.
Conscientiousness has been found to be a good general predictor of job performance across a
varied range of jobs, whereas more Neurotic individuals have a higher rate of burnout and job
dissatisfaction.

Jiang (2012) compared 865 college teachers across 13 Chinese universities. They found that
Extroversion, Emotional Stability (Neuroticism) and Conscientiousness positively correlated with
research performance but there was no relation with teaching performance. However, they did
report that the interaction of Agreeableness and Conscientiousness related to teaching
performance.

Buttner & Pijl (2014) studied a cohort of 147 trainee teachers at the Hanze University of Applied
Sciences in the Netherlands. They found that Conscientiousness and Emotional Stability
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(Neuroticism) distinguished expert teachers from non-expert teachers. Furthermore, they
discovered significant correlations between how well they taught students with behavioural
difficulties and Conscientiousness, Neuroticism and Extraversion.

The impact of the student’s BFI traits on their academic performance as also been investigated.
For example, Geramian et al (2012) studied the relationship between the BFI and cumulative
grade point average (CGPA) of 146 international postgraduate students at Universiti Teknologi
Malaysia. They found that the CGPA was significantly correlated with Conscientiousness and
Openness traits. Conscientiousness relates to diligence and planning whereas Openness relates
to creativity — both useful traits from an academic perspective.

Rather than the BFI, several researchers have used the Myers—-Briggs Type Indicator (MBTI,
developed by Myers Briggs & Myers (1995). The MBTI rates people on four dichotomous
dimensions: Extraversion (E) or Introversion (I), Sensing (S) or Intuition (N), Thinking (T) or
Feeling (F) and Judging (J) or Perceiving (P). For example, Lawrence (1979) studied teachers at
all education levels and found that 63% of them had Feeling (F) and Judging (J) traits. Likewise,
Macdaid et al (1986) examined a national sample of 804 teachers and found that nearly 50%
were S and J types. Reid (1999) sampled 189 Florida elementary teachers and concluded that
57.7% favoured had S and J traits.

Rushton, Morgan & Richard (2007) administered the MBTI to 58 teachers who were members of
the Florida League of Teachers (FLoT), deemed to be outstanding educators. They found that
their sample of outstanding teachers were predominantly ENFP (32%) and ENFJ] (12%) types,
compared to the typical SF] types reported in broader samples of teachers. They conclude that
the personality traits of high performing teachers do not represent, nor share similar traits, with
the majority of typical school teachers in the USA.

2.3 Teacher personality and noise

In our previous research (Oseland and Hodsman, 2017, 2018) both a literature review and our
own survey research revealed that personality profiles affect the perception and tolerance of
noise in the office. Our research, and that highlighted in the literature review, revealed that
those higher in Extroversion and Emotionally Stability fared better in noisy and stimulating
environments than those higher in Introversion and Neuroticism. Our study also showed
positive results for the more Conscientious.

The current literature search did not reveal any significant studies exploring the impact of
teacher personality on dealing with noise in the classroom. To be clear they are many studies
showing the effect of noise on teachers (see Section 6.2) but personality was not considered as
a significant factor.

2.4 Conclusions of teacher personality

Rushton, Morgan & Richard (2007) cite Getzels & Jackson (1963) who surveyed over 800
studies of teacher personality and concluded it was ‘unproductive and chaotic’. Their conclusion
was partly due to the lack of standard psychological tests applied during that time. Since then
several standard personality inventories have been created, notably the EPI, BFI and MBTI.
Hurtz & Donovan (2000) note that in office research, virtually all studies report strong
correlations between the BFI and job performance.

So, it follows that teacher personality would affect their performance and corresponding student
performance. In his extensive review, Goncz (2017) concludes that teachers’ personalities
profiled using tried and tested personality inventories, particularly the BFI, serve as the best
starting point for exploring the impact of teacher personality on performance.
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Nevertheless, to date the research on teacher personality have been mixed. In terms of studies
using the BFI, this literature review indicates that teachers with higher ratings on the
Conscientiousness, Emotional Stability (opposite to Neuroticism) and Agreeableness traits fare
better than their counterparts. Surprisingly, studies highlighting the importance of Extroversion
and Openness are less prevalent. In lay terms, it appears that teachers who are diligent, more
able to deal with stress and more approachable are more successful.

Interestingly, our literature review did not reveal any research that explored if teacher
personality affects tolerance to noise in either open plan or traditional classrooms. Our previous
office-based research revealed that that those higher in Extroversion, Emotionally Stability, and
to some extend Conscientiousness, coped better in noisy and stimulating environments than
their counterparts. In combination with the broader requirements stated previously, teachers
high in Conscientiousness and Emotional Stability traits appear to be at an advantage.
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3.0 The changing nature of pedagogy
3.1 New thinking

Pedagogy, the theory and practice of teaching, has always evolved over time. The discipline and
practice of rote learning in Victorian schools has been replaced by alternative teaching styles,
even though ‘chalk and talk’ style teaching is still prevalent in many UK classrooms. Baker
(2012) notes that in the 1930s “a new generation of school reformers was emerging, through
the leadership of such figures as Maria Montessori in Italy and John Dewey in the USA. These
scholars supported the notion of child-centred learning and developed educational theories that
form the basis for much current educational thought to this day.” Dewey’s (1916) student-
centred model of learning highlighted the importance of social context and student interaction.

According to Dovey & Fisher (2014), the evolution of pedagogical theory can be framed as three
key stages: behaviourist, cognitivist and constructivist. They explain that behaviourist
approaches are traditional didactic teacher-centred pedagogy, whereas cognitivist approaches
involve moving from lower-order to higher-order thinking through a hierarchy of activities, and
constructivism is largely based on the application of knowledge in ‘the student’s lived world’ i.e.
“students construct their own meanings and they do so in a social context.” Dovey & Fisher
highlight that constructivist pedagogies were developed in the 1970s, after much of the early
adoption of open plan schools which later failed. The constructivist approach, now often referred
to as student-centred learning, is increasingly being adopted by educational institutions,
particularly in parts of Europe and the Antipodes.

Lewinski (2015) takes an esoteric psychological approach to new pedagogies. He explains telic
and paratelic motivation in the classrooms, where telic motivation is goal orientated, requiring
relaxing (low arousal) environments, and paratelic motivation is focused on the activity itself,
requiring stimulating (high arousal) environments. Lewinski assumes that students acquiring
knowledge require a telic inducing classroom as those evoking paratelic states would not
motivate occupants towards their learning goals. He concludes that “students ideally should
experience a telic motivation state ... relatively unstimulating and non-arousing environments
must therefore be provided” and “noise creates a distracting environment, which is not
conducive to a telic state in students who wish to focus on a task.” However, Lewinski also
notes students prefer sociopetal seat arrangements that encourage social interaction and are
more in-line with paratelic motivation. He concludes that because humans are such social
animals and fear isolation, a lack of interaction creates uneasiness which in turn increases
arousal. Lewinski misses the point that the required level of interaction is dynamic and
dependent upon the situation, activity and personality, as per Altman’s (1975) privacy model.

There is much (competing) literature on learning styles — the prominent style of learning
assigned to an individual. Coffield et al (2004) identified 71 different models of learning style
and categorised 13 of them as major models. They conclude “"We have found the field to be
much more extensive, opaque, contradictory and controversial than we thought at the start of
the research process.” They also found that there “is a dearth of rigorously controlled
experiments and of longitudinal studies to test the claims of the main advocates.” In regard to
practical application for teachers they note “as students move from didactic forms of instruction
to settings with a mixture of lectures, seminars and problem-based learning, it may become
possible for them to use a range of approaches. This can lead to a plan for teachers to develop
these styles through different teaching and learning activities, or it can lead to what might be
seen as a type of ‘pedagogic sheep dip’, where teaching strategies aim explicitly to touch upon
all styles at some point in a formal programme.” If the predominant learning style can be
identified for a group of students then the appropriate teaching style, teacher and learning
environment could be tailored to suit them. In our literature review we found more focus on
identifying the range of activities that take place in the classroom so that the space can be
designed accordingly.
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The Gradual Release of Responsibility (GRR) model was developed by in the 1980s and built on
earlier developmental psychology theories (Pearson & Gallagher, 1983). The GRR model is a
structured method of pedagogy which gradually shifts learning responsibility from the teacher to
the student, creating autonomy and independence. Fisher & Frey (2008) built on the GRR model
and proposed four key transition stages:

1. Focus Lessons - a teacher-centred lesson based on the expected learning outcomes clearly
communicated to students.

2. Guided Instruction — the teacher facilitates small group working to improve student
understanding and promote autonomy whilst offering support.

3. Productive Group Work - students work in collaborative groups and provides them with an
opportunity to consolidate their understanding before they apply it independently.

4. Independent Learning - students apply what they have learned in class and outside of class.

Pedagogy is also changing in further and higher education. Some 70 years ago, Reid (1948)
remarked “The lecture is not the only way of transmitting information; in many instances it is
not even the best way.” Graetz & Goliber (2002) also consider the changing nature of learning
in universities: “research dating back a half century indicates that traditional lectures do little to
inspire course-related thought or interest and are relatively ineffective for teaching course-
related values, behavioural skills, and procedural knowledge, and it appears that lectures are
destined for obsolescence.” They highlight the shift in universities towards collaborative
learning, defined as “a wide variety of educational activities in which human relationships are
the key to welfare, achievement, and mastery” and teachers “help students learn by working
together on substantive issues” (Brufee, 1999).

3.2

New classroom activities

Many educational commentators have categorised the types of activity that take place in the
modem classroom. For example, to help with their research, Shield et a/ (2015) reduced
classroom activity down to four key types: 1. plenary, 2. individual work. 3. group work and 4.

watching/listening.

Activity Description

Presentation
25-150 students

Students or teachers present to a largely passive group. Groups size may
vary from one class cohort to a full form or year. Such activities facilitate
efficient communication or information.

Large Interactive
25-75 students

Activities that move seamlessly from large to small groups and back, often
organised in sub-groups of 4-6 that can be subdivided again into 2s or 3s.
Facilitates peer-to-peer learning and team teaching.

Medium Interactive
10-25 students

Activities with a similar flow of movement to the above, but with a smaller
group size and generally one teacher.

Creative Interactive
10-25 students

Interactive activities but with an emphasis on hands-on learning in addition
to pens and keyboards, plus access to a range of resources that may
include art materials, wet areas, laboratory or outdoors.

Small Interactive
2-5 students

The ‘breakout’ model of problem-based and peer-to-peer learning with
small autonomous groups that can disperse and take responsibility for their
learning.

Reflection
1 student

Singular activities that include reading, writing or hands-on research to
meet learning objectives.

Table 1. Six teaching practices (Dovey & Fisher, 2014)
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As part of their research, Dovey & Fisher (2014) developed a list of six key teaching practices
based on constructivist (student-centred) pedagogies. Their typology, summarised in Table 1, is
a continuum of group size from large group presentations to small group interactive activities to
single student reflective activities.

In an earlier study, Eggenschwiler & Cslovejcsek (2008) noted that “Aside from frontal
instruction, dominant in earlier times, a multitude of different teaching and learning forms are
in practice today.” They identified five teaching styles requiring different classroom layouts, see
Figure 2:

Frontal sequences involving lectures and class discussion.
Circular seating plan for group discussion and play.

1.

2.

3. Group work for practicing and producing together.

4. Project work including gathering and presenting information.
5.

Learning shops for independent learning.

Eggenschwiler & Cslovejcsek also point out that the use of flexible classrooms places additional
demands on the participants (teachers and students), furnishings, layout and acoustics. This
requires the acoustics to be considered, in detail, from the very outset of planning a new or
renovated classroom.

Figure 2. Five teaching styles and classroom layouts (Eggenschwiler & Cslovejcsek, 2008)

In their research on ILEs. Imms et a/ (2017) asked 6,000 school principals in Australia and New
Zealand to choose the types of teaching approaches occurring within their schools from an
illustration, see Figure 3. Their six typologies are a hybrid of teaching style and classroom
layout, and similar to those of Eggenschwiler & Cslovejcsek with the addition of one-to-one
instruction. These six typologies have been adopted in a number of recent research studies.
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1: Teacher facilitated 2: Teacher facilitated small 3: Team teacher facilitated
presentation, direct instruction group discussion presentation, direct instruction
or large group discussion. or instruction. or large group discussion.

66ga

<@ @
3ege %3 ¢3
°%68

366

4: Collaborative/shared learning, 5: One-on-one instruction. 6: Individual learning.
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as needed. @
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Figure 3. Six typologies of teaching practices (Imms et al, 2017)

The next section focuses on the rise of open plan classrooms and ILEs, and how they have been
designed to accommodate the range of teaching practices and other factors.
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4.0 Classroom design progression
4.1 The rise and fall of open plan classrooms
4.1.1 The first wave of open plan

Open plan classrooms gained popularity in the 1960s to 1970s following the post-war
educational reform movements. As Shield, Greenland & Dockrell (2010) point out “Before this
time, pedagogy largely consisted of didactic teaching, with the teacher speaking in a fixed
position at the front of the class and the pupils listening from formal rows of desks. The years
following the second world war witnessed a breakdown of this formality, as education began to
focus on the individual needs of the pupils rather than the ‘convenience’ of teachers.” As
explained in Section 3, this new approach to education placed more emphasis on group work
than didactic teaching, providing a more student-centred pedagogy.

There are many supporters of the evolving change in pedagogy. Nair (2009), an architect,
commented “Who seriously believes that locking 25 students in a small room with one adult for
several hours a day is the best way for them to be ‘educated’? In the twenty-first century,
education is about project-based learning, connections with peers around the world, service
learning, independent research, design and creativity, and, more than anything else, critical
thinking and challenges to old assumptions.”

Greenland & Shield (2011) reported that by the mid-1970s, 10% of all primary schools in
England and Wales were open plan, whereas in the USA over 50% of new build schools were
either fully or semi-open plan. They continue that open plan classroom received criticism from
educators and politicians, “they were found to be impractical and difficult to teach in, and during
the last two decades of the 20t century, there was a return to the more traditional enclosed
classroom.” Furthermore, Shield, Greenland & Dockrell (2010) claim that “"many previously
open plan schools have had remedial work to convert them to conventional enclosed classroom
designs, or to a ‘semi-open’ plan layout.” They report that the primary reason for failure of open
plan schools is usually noise and distraction.

Weinstein (1979) recognises the views of the advocates of the new approach to education but
observes that “Their arguments, however, do not go unchallenged. In more than one
community, parental response to the new facilities has been vehemently negative and
antagonistic, and teachers and administrators have demanded that walls be erected as quickly
as possible. Indeed, many facilities, once completely open, are now ‘modified open space’;
some are almost indistinguishable from traditional egg-crate schools.” Baker (2012) comments
that “Schools are influenced by political and social movements, new technologies and trends,
the growing awareness of what makes us learn better and thus our notions of what makes a
great school are constantly shifting and adapting to new ideas. Yet, we are still surrounded by
the schools that matched the ideologies of over a century ago, when the world and our
understanding of education was quite different.” It is less clear whether a return to traditional
open plan design also represented a return to traditional teaching methods, or more likely
reflects a lack of adoption of the new pedagogy in the first place.

The reason for failure of the early open plan schools is not just due to a poor setting for
teaching, particularly traditional didactic teaching. Shield, Greenland & Dockrell (2010) remind
us that “An additional factor which influenced school design was economic. The emergence of
child-centred teaching methods coincided with the introduction of post war economic restraints
which affected the building of primary schools; designs which reduced the amount of non-
teaching space while protecting the available teaching space were encouraged. Hence, the open
plan school emerged as a combined result of responding to the new needs of the ‘progressive’
educationalists, and to the cost and area limits placed on new schools.”

Weinstein (1979) points out that whist the term ‘open plan school’ usually refers to the
construction, it also goes hand in hand with the educational philosophy: “such schools are often
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intended to permit flexibility in scheduling and spatial arrangements, encourage interaction
among students and teachers, facilitate team teaching, and allow for learning options that the
self-contained classroom is unable to support.” Likewise, Deed & Lesko (2015) believe
“openness is an amalgam of conceptions: physical (un-walling, undoing, breaking); social
(choice, flexibility, autonomy); and cultural (democracy, freedom, community).” Therefore,
openness can be expressed through school architecture or by “an approach combining flexible
space, student choice, rich tasks, curriculum integration and a focus on individual rather than
large-group teaching.”

If the move to open plan school design was predominantly driven by cost saving, then it is likely
that teachers were not trained or motivated in new approaches to education. Weinstein (1979)
notes “For the teacher with a relatively traditional program in a conventional, four-walled
classroom, arranging the physical environment is usually a simple process: the students' desks
are arranged in rows ... In sharp contrast is the bewildering array of design possibilities that
confronts the teacher in an open education classroom.” Deed & Lesko (2015) believe that the
modern open school architecture abstractly expresses open teaching: “It is the individual
teacher who must break with convention in order to take and apply the meaning of openness ...
While teachers might be aware that different teaching practice is afforded by a learning
environment, they might continue to use pedagogical practices appropriate to more
conventional space ... their adaptation could be constrained by institutional memory and
routine.” Weinstein (1979) cites Getzels (1974) who “argues convincingly that changes in
classroom design are not merely the result of architectural and engineering advances, but
reflect our changing vision of the learner.” She continues, noting that “this vision is most
consonant with the teaching practices theoretically characteristic of open plan designs.” So,
successful open plan design and teaching style are interrelated. A physical change alone will not
instigate a change in pedagogy and the physical change is unlikely to succeed without first
changing the teachers’ approach to education.

When Guldbaek, Vinkel & Broens (2011) work on school developments they take into account
four elements, the: society, child, future and school. Society relates to the kind of society and
culture that the school will reflect. Regarding children, a set of values need to be established
and adhered to. The future refers to looking ahead and accepting that it is going to be different
and influenced by what is done today. The school relates to the consequences for the school
system. They suggest that “In traditional schools we need to shift the focus by 180 degrees,
from teachers being responsible for teaching and students being responsible for learning to the
teacher being responsible for understanding children’s individual learning needs and supporting
them.” They conclude by prosing that we develop schools which children are excited to go to,
where they can learn and play.

Baker (2012) points out that open plan schools were not introduced blindly but were
accompanied by some thorough research. For example, Baker reports that modifications, such
has variable-height, sound-absorbent partitions between classrooms, significantly reduced
classroom interruptions. The failure of the early open plan classrooms appears to be due to a
mixture of: poor leadership & vision, sticking with traditional teaching, lack of training &
motivation poor timetabling & coordination, driven by economics (reducing cost), poor
acoustics, and designed too “open plan” or too dense! Wienstein (1979) recognised that much
of the research on open-plan schools was conflicting, and as such, she cautioned her readers “it
is still necessary to suspend judgment about the success or failure of the open space school to
enhance the educational experience of children.”

4.1.2 Recent uptake and success

Vinje, cited by Eriksen (2014), remarks that open plan schools gained popularity in Norway in
the late 1960s and lasted for around 15 years, but in 2011 some 19 new school buildings in
Oslo were based on open plan design and existing schools were being converted. He continues
that the new wave of open-plan schools can be traced back to Norwegian enthusiasm for
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Sweden's ‘Skola 2000’ project, which was eventually abandoned after negative experiences of
increased noise and disturbance.

Regardless of the former problems with open plan, there is clearly a move in parts of the world
towards new classroom designs. For example, “"Despite former problems, current educational
and architectural trends are leading to a resurgence of open plan design with schools being built
to accommodate shared teaching space in clusters of open plan classbases, large volume atria
or breakout circulation space.” Greenland & Shield (2011).

Similarly, (Dovey & Fisher, 2014) remark that “Over the last century we have seen a slow
transformation of the architecture of school classrooms in response to changing pedagogical
theory and practice. A shift from teacher-centred to student-centred learning is accompanied by
the move towards a more ‘open’ plan with new spatial types, interconnections and modes of
adaptation ... The traditional classroom is a product of a teacher-centred pedagogy, framing a
hierarchical relationship between teacher and students whilst closing out other activities and
distractions.”

As well as the recorded pitfalls of open plan, there are also success stories. Just after the first
wave of open plan schools, Weinstein (1979) cited studies showing that open plan schools lead
to increased interaction among teachers and increase their autonomy, satisfaction and
ambition. She also reports “the majority of teachers also say they enjoy teaching in open-plan
schools and would not return to a conventional building, despite the fact that they have
complaints about excessive noise” and that there is evidence that the teaching style is more
informal, and teachers spend less time conducting routine activities. From a student perspective
“Open space schools generally appear to enhance students' feelings of autonomy, willingness to
take risks, and persistence at a task” plus “Students also tend to meet with more teachers
during the day to engage in a greater variety of activities and to move around more.” In light of
the recent ‘sitting is the new smoking’ warnings, such regular movement may be beneficial
long-term for health.

Campbell (20172) presented a case study of a successful early open plan school. De Werkplaats
Kindergemeenschap (The Workplace children’s community) in Bilthoven is one of the
Netherlands’ first primary schools without any classrooms. In a large open area of over

1,000 m?, the 300 children move around to their next learning activities. A few years ago,

De Werkplaats took the opportunity to rebuild and renovate the school abandoning the
traditional idea of classrooms. So, each corner of