A NEW ScHooL

A new school - could we do better?
(1) Report on a quest for knowledge

“The school is a central arena for creation of future societal
health, function knowledge, productivity and well-being for our
children today and the working force of tomorrow”.

Maybe it sounds a bit high-flown, this
guote from Bakke 1999. But it
presented me with the starting point
for a quest for ways of improving the
indoor environment in schools. Are
there improvements to be made, and
if so what are the problems and how
can they be alleviated? Is there a
sufficient budget available for school
building, or are the improvements
doomed by the sirictures of a
standard budget?

The construction of a new schoaol in
the Dutch town of Voorschoten' gave
me a welcome opportunity to look
into these questions. | will present
the results of this investigation in a
three-part form. This, the first part, is
about the background, about the
general points of departure and the
experiences of others, world-wide.
The second part is a report on the
design phase and the choices made
in this phase. The third part, which
describes the construction phase and
the first experiences with the school
in practice, will be published after the
school is taken into use in the spring
of 2002.

A good building and an optimal
indoor environment do not, of course,
guarantee a good school. That is
something we must credit to a
committed teaching staff who interact
inspiringly with their pupils, an
exciting syllabus and the facilities
needed to implement it, and a home
front of involved parents. The
building and its indoor climate can
interfere with these circumstances,
but they can also have a positive
effect. And the latter is the goal of
this mini-series.

INTRODUCTION

When | recall my school days, there are
many incidents that come to mind, But
the backdrop is that of the classrooms
which were always too hot, too cold, too
stuffy or too draughty. When my own
children first went to school, these
pictures came back to me. Not much
had improved. On the contrary, the
windows were bigger than they used to
be, but there were no effective sun
blinds so it was often very hot in the
classroom. The radiators were not
turned on or off until school began,
because there was no adequate control
mechanism. A window could be opened
to provide ventilation, but then some
pupils sat in a draught, particularly in
the row next to the windows. In other
words, there was little freedom of choice
apart from too hot or too cold, or fresh
air with a draught or a stuffy
atmosphere.

Mow that my grandchildren are at
school, | get the impression that there
has been a certain amount of
improvement, but new problems have
also arisen. Take air pollution, for
example, at levels we scarcely knew in
the past and the soaring rates of
asthma, particularly among children and
young adults. Consider the demand for
ICT facilities, which are often not there,
and for computer education, which is
often at best makeshift, in most schools.
Is our society incapable of building good
schools? Are the budgets too low? Do
we need to put more thought into the
buildings themselves? Is there too little
know-how available? Oris it a
combination of factors?

Well, thinking does not cost anything, so
it makes sense to start with that.

Ben Bronsema,
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THE SEARCH FOR KNOW-HOW
Learning from someonea else’s
experience is an excellent way of
acquiring knowledge. In the area of the
indoor environment, the Indoor Air and
Healthy Buildings confarences are
excellent venues for this purpose, and |
have attended them in an eager search
for know-how. The 1998 and 2000
conferences yielded a total of 65 papers
about schools - a kaleidoscope of varied
research into problem schools, causes
and effects - results of varying degrees
of usability whose essence | present
below and in (Bronsema 2001).

Sadly, it must be said that the gulf
betwean the sphere of research and that
of practice is still very wide.
Researchers are often incapable of
supplying usable information to the
practice world, with which they are
barely acquainted. Perhaps, too, it is not
in their interests to solve the problems,
for there has to be something left to
research doesn't there?

2.1 Indoor Air 99° (Bronsema, 1999,
2000}

The majority of the papers relate to
what is termed ‘intervention studies’ in
problem schools. Apparently there are
indoor environment problems in schools
all over the world.

Heavy additional investments must often
be made in new school buildings in
order to get rid of the worst complaints.
Sometimes even these fail to help, as in
the case of a Swedish school where
serious fungal and bacterial contaminat-
ion had arisen due to water damage
Both pupils and staff started getting
health problems some months after
inauguration of the new building. After
several attempts at rehabilitation, the
building was demolished!

A second striking aspect is the consider-
able importance of good ventilation.
This is something we recognize as

a common theme to practically every
conference topic.

2.2. Healthy Buildings 2000°

This conference also heard many
reports of intervention studies. Although
the Healthy Building conferences are
meant as a meeting place of science
and practice, few usable results emer-
ged in relation to schools. Ones under-
standing of the subject is, of course,
deepened by acquaintance with all the

problems that people encounter glabally.
The provisional ‘Guidelines for indoor air
quality in schools’ {ISIAQ 2000},
prepared by the ISIAQ Task Force 7,
which were presented are a typical
product of scientists. They contain
extremely little practical information for
designers but a large number of subjects
on which ‘more research’ is needed. The
guidelines also include a checklist for
indoor environment studies in existing
schools.

2.3 Publications

There is an abundance of publications
available, especially from Scandinavia
(ISS0/SBR 1898, <Summary by Schaaf
and Scheure 1999=, Mational Institute of
Public Health Sweden 1998, Swedish
Board of Housing and Planning 19889,
Bakke 1999, Umwelt Bundes Amt 2000
etc.). These publications, which are
aimed at the stakeholders of schools -
governors, teaching staff, pupils and
parents - provide helpful
recommendations for the use of existing
school buildings. Designers can of
course profit from these, but they will
find little in the way of concrete data for
the design of new schools.

Regarding the Dutch situation, contacts
within I1SIAQ.nl* and the NvvA® have
yielded interesting discussions.

ASTHMA AND ALLERGIES: DISEASES
OF WELFARE?

The number of papers about asthma and
allergies presented at Indoor Air 92 and
Healthy Buildings 2000 was surprisingly
large. Another striking point is that the
number of sufferers from these
complaints are highest in those countries
with the best reputation in tha area of
hygiene. According to one speaker, the
average number of inhabitants who
suffer from an allergic complaint is 35%
for the EU as a whole; but in Sweden
the figure is 40%, while under young
adults it reaches 50% (Savenstrand e.a.
1999). It this due to air pollution, or are
children raised in such ‘sterile’ conditions
that they become hypersansitive to less
than pure air? Can asthma and allergy
be regarded as diseases of welfare?
There were several speakers who,
although not claiming this directly, hinted
strongly that this question must be
answered affirmatively.

The indoor environment plays a
considerable part in the triggering of



allergies, particularly among children
whose immune systems are sfill
developing. Passive smoking, humidity
and moulds, dust mites, pets, soft
furnishings, poor hygiene and
inadequate cleaning all aggravate these
complaints.

A GOOD INDOOR ENVIRONMENT FOR
YOUNG AND OLD!

In the field of HVAC engineering,
attention focuses chiefly on the indoor
conditions of offices and other buildings
for ‘grown-ups’. Shouldn’t we start
paying much closer attention to houses
and schools, the places where our little
ones spend so much of their time? In my
view, the guestion answers itself.

Caring about the nippers at school does
not mean treating the adults who work
there as unimportant. On the contrary.
Children may perhaps be mora sensitive
to the physical interior conditions, but for
adults psychosocial factors such as work
quality, management, work stress, social
atmosphere and job salisfaction also
play a part in how the interior
environmant is experienced. Many of
these factors are recognizable in the
teaching profession. On the one hand,
teachers are expected to meeat high
standards while dealing with a continual
stream of changes in their educational
tasks. On the other, the teaching
profession is subject to a range of
problems such as increasing staff
shortages, high rates of sick leave,
temporary replacement staff, changing
job descriptions and changing classes,
Female teachers form a majority in
primary education, and women are
generally more sensitive to external
conditions than men (Bullinger, 1999).
Many female teachers moreover combine
their jobs with a heavy workload in the
family home, and that is a job that also
is expected to meet higher and higher
standards. This all aggravates the risk of
SBS" and health problems, and that is
why it is important to provide a healthy,
comfortable and productive indoor
environment. Good interior conditions
are thus important not only to the pupils
but also the teaching staff.

INDOOR ENVIRONMENT AND
HEALTH: THE SCANDINAVIAN
CONNECTION

The Scandinavians have a high
reputation in the area of hygiene, the
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indoor environment and health. It will
therefore do no harm to start by
listening to what they can tell us.
J.V. Bakke from the Norwegian labour
inspectorate gave a good summary of
the relevant factors in the interior
environment of schools in his
contribution to Indaar Air 99 (Bakke,
1999).
+ Poor indoor air gquality increases the
occurrence of respiratory disorders
and causes and/or aggravates
allergies and over-sensitivity.
Poor routine cleaning, dust, moistura
and high temperatures irritate the
mucous membranes, aggravate
respiratory problems, cause head-
aches and tiredness, and impair the
ability to concentrate.
Excessive temperatures impair
concentration in children and cause
restlessness amaong girls. The interior
temperature in a classroom should not
exceed 22" C in the winter and should
preferably be less.
Ventilation is necessary to control air
contamination and humidity, but a
maximum CO, concentration of 1000
ppm is not a sufficient guarantee for
health and productivity.
« Acoustic and visual aspects
{illumination) are highly relevant.
Let's go into these aspects one for one.

INDOOR AIR QUALITY

The quality of the indoor air is impairad
by various pollutants. The most commaon
ones are as follows.

Volatile organic compounds (VOCs)
Paint, glue (e.g. floor covering
adhesive), cladding materials etc. are
the main examples, but concrete (form
oil) and furniture are also potential
sources of VOCs. Among YOCs,
formaldehyde is one of the most
notorious.

VOCs irritate the mucous membranes
and skin, so that those who are
sensitive to them suffer burning eyes,
sore throats, runny noses and dry skin.
Symptoms like these are often ascribed
to excessively ‘dry air'. The humidity
generally has nothing to with the
complaints, although a relativaly low
humidity may sometimes aggravalte
them.

Preventive measuras are essential to
prevent these problems. So select
materials with the lowest possible VOC
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