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1 Sensible Risk Assessment

ABSTRACT The tendency for the press and public to over-react on safety. The need to balance risk against
benefit. The difference between hazard and risk. Preventative or protective steps (control measures) to
reduce the risk from particular hazards. Examples in school science, including the use of eye protection and
alternative strategies, if eye protection is not available. The ability of teachers to supervise a class depen-
dent on the size of the class. The need for supervision dependent on the nature of the practical activity and
the risk involved in it, as well as the nature of the class, and the skills and behaviour of the students.
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This is the first in a series of articles about how health and safety works — or is
supposed to work — in school science teaching in the UK. It has been compiled by
the Safeguards in Science Committee of the UK Association for Science Education.
The intention is to give a rather different perspective on health and safety to that
which has appeared in recent issues of this journal. Schools in developing coun-
tries whose educational and legal systems are modelled on those in the UK may
find this approach more appropriate to their situation.

Health and safety tends to get a bad press, certainly in the UK and perhaps else-
where. Science teachers, and the public at large, sometimes say that health and
safety legislation is stopping them from doing what they really want to do, for exam-
ple, a favourite experiment. There is a tendency, in the press or on television, to
ask the question “Is it safe?” But that is the wrong question, because you can rarely
make something completely safe. The question should be “Is it safer than it was?”
or “Is it safe enough?” Driving a car is a dangerous activity, and many people die or
suffer serious injuries as a result. On the other hand, there are many benefits from
driving. By being careful, you may reduce some of the risks: you wear seat belts, the
car has built-in air bags, you limit your speed, you keep glancing in your mirror, you
comply with local legislation, and so on. However, some risk remains. We judge that
the benefits of driving outweigh the risks. So, we all live with some risk in our every-
day lives, and schools are no different.

In everyday talk, we tend to use the words hazard and risk almost interchange-
ably, and, in some languages, no distinction exists. However, in recent years in the
UK, we have distinguished between these two terms in a way which can be helpful.
A hazard is anything which could cause harm. So, for example, many chemicals pre-
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sent a hazard, because they are corrosive, highly flammable, toxic, etc. An electric
cable trailing across the floor presents (at least) two hazards; it could cause you
harm if you tripped over it, and it could cause you harm from an electric shock.
Risk is a combination of the probability (or frequency) of an adverse event occur-
ring and the magnitude of its consequences. In other words, it involves a judge-
ment. If the electric wire trailing across the floor has good insulation and the plug
is in good condition, even though the consequences might be very serious - death
- the risk of electric shock is small, because it is inherently unlikely. The likelihood
of tripping over it may be greater, although the consequences of tripping are
unlikely to be so serious. Taking both likelihood and seriousness into account, the
risk of tripping is probably greater than the risk of electric shock. Therefore, we
take preventive or protective steps (also known as control measures) to reduce the
tripping risk, for example, by covering the cable with protectors, re-routing it or
posting warning notices. This illustrates an important point. There are often seve-
ral ways of reducing the risk from a particular hazard. Some strategies may be more
appropriate in some contexts than in others.

In UK schools, when handling hazardous chemicals, it is routine for students
and teachers to wear eye protection (safety spectacles or goggles). Teachers some-
times joke that their school spends more on eye protection than it does on chemi-
cals or test tubes, but at least UK schools do have the resources to be able to fund
chemicals, test tubes, and eye protection. Sadly, that may not be the case in some
schools in developing countries. There is not much point in buying eye protection,
if you cannot afford the chemicals to put into the test tubes. But, if you cannot
afford the eye protection, should you abandon putting chemicals into test tubes?
Should you deprive young people in developing countries of the opportunity to
experience science as a practical subject? No! Instead, you explore ways of redu-
cing the risk to an acceptable level. For example, you might use a less concentrat-
ed solution — not only is it likely to be less hazardous, it will also be cheaper. You
might avoid the most hazardous chemicals altogether. You might train the students
not to point test tubes at their own face, or those of their neighbours.

Does this strategy imply a higher risk for students in developing countries than
in the Western world? Not necessarily! In the UK, you have a choice between gog-
gles (with an elasticated strap, giving a tight seal around the eyes) and safety spec-
tacles, which rest on the ears and nose. There is no doubt that goggles to the
European Standard EN 166 3 give better protection from chemical splash than
safety spectacles. At least, they give better protection, if they are being worn.
Because goggles tend to be uncomfortable and to mist up, students are often
tempted to remove them. Spectacles that are actually being worn protect the eyes
rather better than goggles, which are not worn, even if, theoretically, the latter
offers a higher standard of protection. Risk assessment is a compromise, although
a few chemicals do require high standards of protection.

Class size is often raised as an issue. A recent statement from the USAl sug-

1. See, for example, the recently published Position Statement from the National Science Teachers
Association in the USA on the Liability of Science Educators for Laboratory Safety www.nsta.org/about/ posi-
tions/liability.aspx
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gested that class sizes should be restricted to a maximum of 24 students. In the UK,
the ASE has suggested 20, although the reality is usually around 30. There are
many good educational reasons for supporting a limit of 24. But to do it on safety
grounds without considering, for example, the type of practical work or the nature
of the students in the class is questionable. Other things being equal, heating che-
micals in test tubes with a Bunsen burner presents a significantly greater risk than
peering down microscopes or setting up simple circuits with bulbs and batteries.
Hence, there is a much stronger case for limiting class size, when heating chemicals
in test tubes than in the other two examples. The hazards are greater: there is a heat
hazard, an ignition hazard, and perhaps several chemical hazards depending on the
contents of the test tube. It is difficult to see any significant hazards in the micro-
scope or circuit work, although perhaps if daylight is being used as a light source for
the microscope, there may be a possibility of directly reflecting light from the Sun
into the student’s eye. Not only are the hazards of heating chemicals more serious,
the likelihood of something going wrong and causing significant harm is also
greater. In order to reduce the risk, the teacher needs to keep a close eye on what
the students are doing. She/he needs to ensure that the students are wearing, and
keep wearing, eye protection, that they are using suitably safe quantities of the
chemicals, know the safe techniques for heating test tubes, and are avoiding poin-
ting the tubes at their own or other people’s faces. Clearly, this is much more likely
to be achievable in a small class than in a large one. Thus, a risk assessment leads to
the conclusion that a small-size class is more important for heating chemicals than
it is for some other activities. If 24 is the limit for any practical activities, then less
than 24 might be a suitable limit for heating chemicals in test tubes.

The nature of the activity is not the only factor to consider in a risk assessment.
Every experienced teacher knows that not all classes are the same. In a class of 24
students heating chemicals in test tubes, some students will need closer supervision
than others — to make sure they keep wearing their eye protection, observe all the
safety guidelines, and to prevent fooling around. In some classes, there may be too
many students presenting behavioural problems for the teacher to be able to super-
vise them safely, even if there are only 24. In such situations, the risk assessment
leads to the conclusion that practical work cannot be safely attempted. It may be
possible to ensure better supervision by having only part of the class carrying out
practical work at one time, with the remainder engaged in an activity, which does
not demand much teacher attention, e.g., bookwork or accessing information on
the internet. A similar strategy may help to deal with the problem referred to ear-
lier — an inability in some schools in developing countries to be able to afford the
test tubes and chemicals they need, if they also have to buy eye protection. Eye pro-
tection might be dispensed with, especially if the chemicals or activities taking
place are relatively low hazard and if supervision by the teacher is particularly
good. If supervising a small group of, say, six or ten students, he or she would be in
a position to insist that test tubes are pointed in a safe direction. Sure, this is incon-
venient, because different students are engaged in different activities, but it is bet-
ter than no practical work and a lot better than a blinded student, and it results
from thinking about what could go wrong, and how the likelihood of this happen-
ing can be reduced.
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