ACOUSTIC DESIGN OF SCHOOLS CONSULTATION
Analysis of responses to the consultation document

Introduction

This report is based on 39 responses to the consultation document and three meetings of the review panel. The expert review panel consists of 7 acousticians, 2 architects, a building services engineer, a building physicist, an educational audiologist and an educational psychologist. Throughout the report, percentages are expressed as a measure of those answering each question, not as a measure of all respondents. 

The Breakdown of respondents was as follows:
1 Early years and primary school teacher
1 Secondary school teacher of English, Drama, ICT and Science

4 Teachers of the deaf or educational audiologists
5 Professional bodies or institutions, including the Institute of Acoustics

7 Local Authorities

4 Manufacturers or trade associations

8 Acoustic consultants

1 Contractor
1 Building Engineer

5 Specific interest or lobby groups

1 Teachers Union

The report consists of a summary of the written responses to the questions posed in the consultation document. 

Annex A lists all respondents to the consultation document 
Annex B contains the new clause of BB93 dealing with speech intelligibility in open-plan spaces.
Annex C provides a quick view analysis of responses by respondent “type”. 
Annex D. contains the further comments made by respondents in answer to each question.
Summary of responses 
The majority of responses approved of the content of the draft of BB93. 
However, there were a number of major issues raised by the consultation. 
1. Most respondents thought that the design checks by Building Control Bodies would not be sufficient to ensure good acoustic standards and that testing to demonstrate compliance with the required specification should supplement the design checks.  

The addition of tests as a mandatory requirement would require further revision to Part E of the Building Regulations. It was felt that this should be left as an option if after a year or two, acoustic conditions in schools are still a cause for concern. 

In response to these comments a strong recommendation will be added to Section 1 that the Building Contract requires testing to be carried out to demonstrate compliance of the construction with the design. The following clause has been added to Section 1 along with details of suitable testing in Section 1.3
“Section 1.3 describes acoustic tests that can be used to demonstrate compliance with the performance standards in Section 1.1. It is strongly recommended that the client requires acoustic testing to be carried out as part of the building contract because testing of the completed construction is the best practical means of ensuring that it achieves the design intent.”
2.
The majority of respondents thought the guidance for the design of open-plan areas in schools was unsuitable.

It was suggested that: 

the performance standards should be just as rigorous in the case of open plan areas as in all other spaces in a school. 

the requirements of Section 1 should ensure good speech intelligibility in open plan areas; and  
the design requirements should be tightened up considerably in view of the problems that open plan teaching spaces continue to cause. 
In response to these comments new requirements have been included in Section 1.1.7 Speech Intelligibility in open-plan spaces applying specifically to the design of open plan areas. The idea of the Institute of Acoustics to introduce an over-riding performance for speech intelligibility has been adopted specifically to deal with open plan spaces. The new Section 1.1.7 is included as Annex B to this report.
3.
The majority of respondents thought that the requirements should apply equally to new build and to extension and refurbishment projects and that lower standards for refurbishments and extensions would not be reasonable, especially since most acoustic problems are found in existing buildings.

4.
In addition a number of points of acoustic detail were resolved such as the use of LAmax,F for individual noisy events. The final bulletin will go back to using LA1 as in the original BB87 standard. 
The unit for sound insulation between spaces has now been changed to a weighted normalised unit in contrast to the un-normalised unit used in BB87. However it will be normalised to a mid-frequency reverberation time at the upper end of the range given for the space in question, ie, T0 = Tmf,max rather than T0 = 0.5 seconds which is used more generally and approximates to the reverberation time in domestic rooms.
The impact sound insulation will also be normalised in a similar way.

5.
Some important points were made about the assumptions on which the Regulatory Impact Assessment was based.
The benefits would extend much wider than just to children with hearing impairments. Children with: 

Attention Deficit Hyperactivity Disorder; 

English as a second language; 

Behavioural problems; and 

mainstream pupils 

were all mentioned as benefiting from the improved acoustics. 

In addition many people were of the view that the DDA legislation meant that the improved standards would have an effect in all schools on a rolling programme.

7.
The majority of respondents thought the recommendations for external noise levels outside school buildings were reasonable. However many thought they would be difficult to apply in areas with high traffic noise and more or less impossible in areas such as parts of Hounslow which are severely affected by aircraft, eg, from Heathrow airport. Therefore some guidance for schools in such high noise areas would be appropriate either in the Bulletin or on the acoustics website.

8.
Finally, most people thought that the tightening of acoustic standards in classrooms, particularly in view of the requirement to integrate hearing-impaired children into mainstream schools was justified. With a fair proportion saying the change was essential and overdue.
 Annex A 
List of respondents

	Robin Hanbidge
	Bracknell Forest Borough Council

	Tim South
	Leeds Metropolitan University

	David Gibson
	Association of Building Engineers

	Simon Polley
	Building Engineer

	Munir Hussain
	Soundsorba Ltd

	G J L Pettit
	Concrete Block Association

	Nerys Roberts
	Slough Sensory Consortium Service

	C.M.Cowburn
	Elliot Group

	Llynne Williams
	Educational Audiologist and Consultant to Kent LEA

	Rory Sullivan
	Sharps Redmore

	R.J.M.Craik
	Institute of Acoustics

	Paul Thomas
	STAS Hampshire County Council

	Sarah Langton-Lockton
	Centre for Accessible Environments

	M.E.Jones
	Secondary school teacher

	Andrew Parkin
	R W Gregory LLP

	Mike Highfield
	Somerset County Council

	Steven Peliza
	Acoustic Consultants Ltd

	Ben Cresswell Riol
	The Institution of Structural Engineers

	Richard Vaughan
	The National Deaf Children's Society

	Steve Clow
	Hampshire County Council

	Tony Blackman
	Kent County Council

	Matthew Gascoigne
	Hepworth Acoustics Ltd

	Catherine Heather
	National Autistic Society

	Jane Frew 
	Royal National Institute for Deaf People (RNID

	Reuben Peckham
	RPS Planning Transportation and Environment

	Geoff Pettinger
	Devon County Council

	Anne Wilson
	Sheffield Service for Sensory Impaired Children

	Nick Peacey
	SENJIT, Institute of Education

	Harold Warner
	London Borough of Hounslow

	Julia Welchman 
	Early years and primary school teacher

	Martin Smith
	Dorset, Bournemouth and Poole LEA

	
	The NASUWT Teachers Union

	
	

	Confidential responses were received from:

	2 Acoustic consultants
	

	1 Special interest group for the hearing impaired

	2 Manufacturers
	

	1 Teacher of the Deaf
	


Annex B New clause 1.1.7 on speech intelligibility
1.1.7 Speech intelligibility in open-plan spaces 
The objective is to provide clear communication of speech between teacher and student, and between students, in open-plan teaching and study spaces.

For enclosed teaching and study spaces it is possible to achieve good speech intelligibility through specification of the indoor ambient noise level, sound insulation and reverberation time. Open-plan spaces require extra specification as they are significantly more complex acoustic spaces. The main issue is that the different groups of people functioning in the open-plan space significantly increase the noise level above the indoor ambient noise level, which decreases speech intelligibility.

Open-plan spaces are generally designed for high flexibility in terms of the layout of teaching and study spaces. In addition, the layout is rarely finalised before the school is operational. This increases the complexity of assessing speech intelligibility in the open-plan space. Therefore, at an early stage in the design, the designer should establish the expected open-plan layout and activity plan with the client. 
The open-plan layout should include:
· the positions at which the teacher will give oral presentations to groups of students;

· the seating plan for the students and teachers in each class base;

· the class base areas.

The activity plan should include:
· the number of teachers giving oral presentations to groups of students at any one time;

· the number of students engaged in discussion at any one time;

· the number of people walking through the open-plan space (e.g. along corridors and walkways) during teaching and study periods;

· any machinery (e.g. engraving machines, CNC machines, dust and fume extract equipment, computers, printers, AVA) operating in the open-plan space. 

The expected open-plan layout and activity plan should be agreed as the basis on which compliance with BB93 can be demonstrated to the Building Control Body. 
The activity plan should be used to establish the noise level due to the combination of the indoor ambient noise level, all activities in the open-plan space (including teaching and study), and transmitted noise from adjacent spaces. A computer prediction model should be used to calculate the Speech Transmission Index (STI) [Ref 8] in the open-plan space using this noise level as the background noise level. Other methods of estimation may also be applicable.
The performance standard for speech intelligibility in open-plan spaces is described in terms of the Speech Transmission Index (STI) in Table 1.6. The calculated value of STI should be between 0.60 and 1.00, which gives an STI rating of either “good” or “excellent”. This performance standard applies to speech transmitted from teacher to student, student to teacher and student to student.

Table 1.6: Performance standard for speech intelligibility in open-plan spaces – Speech Transmission Index (STI)

	Room type
	Speech Transmission Index (STI)

	Open-plan teaching and study spaces
	>0.60 


The performance standard in Table 1.6 is intended to ensure that open-plan spaces in schools are only built when suited to the activity plan and layout. With some activity plans, room layouts and open-plan designs it will not be possible to achieve this performance standard. At this point in the design process the decision to introduce an open-plan space into the school should be thoroughly re-assessed. If, after re-assessment, there is still a need for the open-plan space, then the inclusion of operable walls between class bases should be considered. These operable walls will form classrooms for which the airborne sound insulation requirements in Table 1.2 are applicable. It is not appropriate to simply adjust the activity plan until the performance standard for speech intelligibility is met.

A computer prediction model should use a three-dimensional geometric model of the space, comprising surfaces with individually assigned absorption and scattering coefficients for each frequency band. The model should allow the location and orientation of single and multiple sources with user-defined sound power levels and directivity. (See guidance on computer prediction models on the DfES school acoustics website www.teachernet.gov.uk/acoustics.)
Assumptions to be made in the assessment of speech intelligibility:

· for students assume that, when seated, the head height (for listening or speaking) is 0.8m for nursery schools, 1.0m for primary schools and 1.2m for secondary schools;

· for students assume that, when standing, the head height (for listening or speaking) is 1.0m for nursery schools, 1.2m for primary schools and 1.65m for secondary schools;

· for teachers assume that, when seated, the head height (for listening or speaking) is 1.2m;

· for teachers assume that, when standing, the head height (for listening or speaking) is 1.65m;

the background noise level is the typical noise level due to all activities (including teaching and study) in the open-plan space.
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