
 

Indoor Air Quality in Schools – Improving 

Child Health and Learning Performance 

 
 
Why should we care about indoor air 

quality (IAQ) in schools and 
kindergartens? 
 

Poor IAQ in indoor spaces such as 
classrooms can have adverse effects on 
ÏÃÃÕÐÁÎÔȭÓ (children, pupils, teachers, 
technical and administrative staff) health, 
comfort and learning performance.  
 
Over short time scales (hours), poor IAQ 
causes discomfort problems (perception, 
odors and temperature), loss of attention 
and learning ability of pupils as well as 
health effects (e.g. headache). On the other 
hand, sufficient ventilation rates in 
classrooms have been shown to improve 
performances of students, e.g. results of 
maths and reading tests (Figure 1). 
 
Over the longer term (days and weeks), 
epidemiological studies have shown a link 
between poor IAQ and frequency of 
asthmatic symptoms in schoolchildren [1] . 
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Figure 1: Performance of students in primary schools according to ventilation rates (l/s) (from [2] ) 
Results of maths and reading tests. 

50

52

54

56

58

60

62

64

66

68

70

2,5 3,5 5,3 11,7

ventilation rate (l/s)

Math mean

Reading mean



 

Do we have a good indoor air quality 
in schools and kindergartens at the 
moment? 
 

Unfortunately, several studies have 
revealed poor IAQ in many schools and 
kindergartens worldwide as indicated by: 
 
- The air exchange rate (AER) is not 

sufficient and generally much lower 
than mandatory design requirements. 
 

- During classroom occupation, indoor 
concentrations of carbon dioxide (CO2) 
can rapidly reach recommended limit 
values, and this is because of the deficit 
of ventilation. 

 
- Indoor concentrations of a number of 

volatile compounds (e.g.: 
formaldehyde, toluene, benzene, etc.) 
are much higher than corresponding 
outdoor concentrations (Figure 2), 
indicating the occurrence of significant 
indoor sources of those pollutants 
(includin g building products, 
furnishing, cleaning products, products 
for pupilȭÓ daily activities). 
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For children, a study in France showed that 
daily exposure to formaldehyde is mainly 
due to indoor air inhaled in kindergartens 
and primary schools (25 to 40%) and home 
(60 to 75%). Outdoor air accounts for only 
1% of daily exposure to formaldehyde [3] . 
 
A study in the UK found that building and 
decorating activities caused concentrations 
of some VOCs to exceed recommended air 
quality guidelines [5]. 
 
In the Netherlands several studies in  
primary schools showed that the CO2 
concentration exceeded 1000 ppm more 
than 80% of the time [6]. 
 

 

 

 

Figure 2: Formaldehyde weekly mean concentrations (µg.m-3) outdoors and indoors in Rhône-Alpes 
kindergartens and primary schools, France [3]  and in French dwellings  [4]. 
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What can be done to improve indoor 
air quality in schools and 
kindergartens? 
 

To achieve satisfactory IAQ, when designing 
the indoor environment of schools and 
kindergartens, special attention has to be 
paid to: 
 
Design, operation and maintenance of the 
ventilation system: 
- When using natural ventilation, ensure 

appropriate design to achieve sufficient air 
exchange. This requires user-friendly  
design combined with clear guidance for 
use. 

- Mechanical or hybrid ventilation systems 
may offer an appropriate design solution. 

- Clear and precise procedures for the use 
and the regular maintenance of ventilation 
systems have to be prepared for the school 
technical staff because a lack of 
maintenance of the system can be an 
additional cause of poor IAQ. 

 

Limitation of indoor pollutant sources: 
- Building and finishing products: selection 

of low emission products (labeled 
products) for new construction or 
refurbishment operations, 

- Appropriate management of building 
works to minimize staff and student 
exposure to pollutants released from new 
products, 

- Furniture: selection of low emission 
products (for example low formaldehyde 
emission from wood-based furniture), 

- Cleaning products: selection of low 
emission products and optimization of 
cleaning procedures (e.g.: cleaning at the 
end of the school day rather than in the 
early morning before arrival of pupils). 

 

 
© MEEDDM Arnaud Bouissou 

© CSTB 

 
Initiatives and tools do exist in some countries 
to help school administrators, facility planners 
and educators to create a safe and healthy 
learning environment.  
 
In the US, EPA developed the IAQ Tools for 
Schools Program to reduce exposures to indoor 
environmental contaminants in schools through 
the voluntary adoption of sound indoor air 
quality management practices [7]. Similar 
initiatives have been developed in Canada [8]. 
 
A further example is the initiative of the French 
network on IAQ in schools. In 2008/2009, an 
intervention study in kindergartens and primary 
schools aimed at investigating the impact of 
ventilati on strategies on IAQ was initiated [9]. 
For this purpose, an IAQ sensor based on CO2 
monitoring has been developed and the IAQ 
level can be visualized by teachers and pupils 
through a green, orange and red light system. 
This simple tool appears to be very useful for 
the awareness of everyone and many teachers 
realized how fast the quality of air in a confined 
classroom can decline and how simple actions 
such as regular window opening can improve 
IAQ. This system is currently used on a larger 
scale in French kindergartens and schools for 
IAQ monitoring which is being progressively 
implemented as a consequence of the new 
strategies for environmental health set out in 
the second National Environment and Health 
Action Plan (2009-2013). 



 

Is there a need for information and 
education of pupils and teachers on 
IAQ? 
 
During the Forum held at the Healthy Buildings 
2009 International Conference with in the 
framework of this research project, there was a 
common agreement that education and 
awareness is an essential action for improving 
IAQ and that education of children at school is 
probably the best approach for this purpose.  
The question of how to involve and educate 
children on this topic and what exactly to teach 
them remains, however, open. An educational 
program for children, possibly integrated with 
information on sustainability issues, could start 
for children at the age of 7 or even younger, and 
involve the use of games. Further work is 
required to develop and trial such a program. 
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