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Preface

This training module on entomological laboratory techniques for
malaria control is in two separate parts. Part I (this part) is the Learner’s
Guide, and contains technical information and details of the practical
skills needed by those working with mosquitos in an entomology
laboratory. Part II is the Tutor’'s Guide and provides outlines of the
main points to be learnt, guidance on the learning of the practical skills
and suggestions for those responsible for conducting training
programmes. The module replaces the Manual on Practical Entomology
in Malaria, Parts 1 and 2, produced by the World Health Organization,
Geneva, in 1975.

The module is one of several being produced by the World Health
Organization, each concerned with a different aspect of the control of
malaria. It contains a series of learning units intended as a training tool
for entomological laboratory technicians and assistants as well as a
supplement the undergraduate and graduate training of public health
workers. However this module does not cover the total training on
malaria entomology that is essential for the national core of malaria
specialists. It can stand alone as a module for the training of public
health workers engaged in entomological laboratory work for malaria
control, or it can be used with the other WHO modules as a part of a
longer and more comprehensive training programme on malaria.

The module was developed and written by Dr Joan Bryan with some
adjustments by Dr E. S. Thevasagayam and Dr K. Palmer former
members of the WHO Malaria Action Programme, Secretariat for
Coordination of Malaria Training in Asia and the Pacific and by staff
attached to that secretariat, notably Mr P. Blizard, Dr Han Il Ree and
Mr J. Storey. Comments were also provided by Mr J. L. Clarke. The
original illustrations were meticulously prepared by Mr Yap Loy Fong
of Kuala Lumpur, Malaysia. The text has been reviewed and revised
on the basis of observations and suggestions made by many people, in
particular by Dr A. B. Knudsen and Dr P. Carnevale. The text was
finally reorganized and modified by Dr P.F. Beales, Dr F. A. Rio and
Dr J. Jewsbury.
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Introduction

This Tutor’s Guide is designed as an aid to those responsible for
conducting training in entomological laboratory techniques for malaria
control. As such it has three purposes:

* To assist in the planning, organization and implementation of
training activities.

*  To assist you, the tutor, to teach as effectively as possible. To this
end, it offers a set of guidelines that you can follow in helping the
learners to become as proficient as possible in the various
entomological laboratory techniques. These guidelines can be
adapted to suit the facilities which are available for teaching, to
the particular needs of your country’s entomological services, to
the learners’ needs, and your experience and skills as a tutor.

*  To limit teaching to that which is essentially required and not to
burden the learners with unnecessary information and to organise
the work in the time available. '

The purpose is to train entomological laboratory technicians or
equivalent workers involved in antimalarial activities As only
anopheline mosquitos transmit malaria, only these mosquitos are dealt
with in any detail. It is designed to assist learners perform a set of
essential tasks and to help them understand why it is important that
they perform these correctly. Examples of such tasks range from the
identification of adult female anopheline mosquitos and their larvae to
dissection of the midgut of an anopheline mosquito and its examination
for oocysts. Each task has been analyzed in terms of the knowledge,
skills and level of competence that learners must acquire, and each is
the subject of a general learning objective set out in this Guide. More
detailed learning objectives are given in the Learner’s Guide (Part I of
this module) and are not repeated here. However, you are strongly
advised to read and become familiar with the Learner's Guide before
planning and implementing a particular training activity, and use the
figures to make overhead transparencies to aid your teaching of the
subject. At the beginning of each training session, you should remind
the learners of its objectives.
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Orga‘nizing“the training programme

- This Guide is based on a number of assumptions, intended to represent
an ideal situation, and if these differ from the conditions encountered
by you, you will need to adapt the training programme accordingly.
These assumptions are:

Training is intended for individuals with no previous experience
or training in malaria work. '

There will be about 20 learners, with ten years’ formal schooling,
including studies in general science - in some situations this may
need to be adapted to about 7-8 years of formal schooling - who
have good general health and have good eyesight.

There is a person fespohsible'- for the overall direction and
coordination of the course - preferably an entomologist with

~ extensive laboratory and field experience, and at least four other

course assistants, either entomological technicians or malaria
inspectors, also with considerable laboratory and field experience.

There are suitable training facilities with classrooms for up to 20

learners; a laboratory suitable for entomological work with
sufficient binocular and dissecting microscopes; means of transport
for at least 25 persons; a. collection of insects of including
preserved specimens of anopheline and culicine adults, larvae and
pupae, as well as all other vector and non-vector species occurring
in your country; a chalkboard; a 35-mm slide projector; a screen
(or white wall), and an overhead projector, and one or more flip
charts. - ‘

There is an area for field work in a rural region with typical
mosquito breeding places within about a 30-minute drive

- (maximum one hour) from the training facility as a source of live

specimens for study. -

Suitable equipment is available in thé élassrooms, the laboratory
and the field (thgse items are.listed in detail in the Learner’s
Guide). ‘ '



Introduction

Some characteristics of the training

Evaluation

This Guide is also based on a number of important principles which are
described below: '

. the training will take place in classrooms, laboratories and in the
field. The greatest emphasis will be on work involving laboratory
demonstrations, discussions and exercises (85-90%) and lectures
should be kept to a maximum of 10-15% of the time available. An
outline of a proposed timetable is shown in Annex 4.

*  More effective and efficient learning takes place when the learners
know what the purpose (learning objectives) of the training
programme is, and believe these to be important to them.

*  More effective and efficient learning takes place when the learners
are interested in their training.

*  More effective and efficient learning takes place when the learners
are actively involved in learning on their own and from each
other, as well as from what you tell and show them. This means
that the number of lectures should be kept to a
minimum maximum of 15% of total time - and that you should try
to help the trainees learn things on their own.

*  More effective and efficient learning takes place when the learners
can see the progress they are making in their learning and
understanding. This means that you should try to understand any
difficulties they are having and help them to overcome these; it
also means that in addition to constant encouragement, you
should provide regular feedback to them about their progress, and
also help them give feedback to each other.

This Guide is organized in a systematic manner, that is, each learning
unit is based on one essential task and the tasks are set out in the
sequence in which they might be taught.

There should be regular evaluation on the basis of the learning
objectives. After having had sufficient practice in the laboratory,
trainees should be able to perform the techniques. The main evaluation
would be before and after the entire training. Evaluation is discussed
in more detail in each major learning unit.
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General

10

Learners must know how to use and care for the mlcroscope This is
discussed in Annex 1 of the Learner's Guide. Instructions for carrying
out susceptibility and bioassay tests are not included in this module as
detailed instructions are provided with the WHO test kits. The students
should learn these techniques according to those instructions.

Some terms commonly used in identification keys are explained in

‘ Annex II of the Learner’s Guide.



The functions of an entomological
laboratory
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Ask each learner to read the list of essential tasks in the Learner's
Guide. Then invite them to ask questions they might have and also to
comment on the list. This section should enable learners to put their
training in perspective and help them to understand the objectives of
the training programme and what they are expected to accomplish.

It is considered that at the end of their training, learners should have
a good understanding of the contents of the learning units in the
Learner’s Guide and should have developed the skills and competence
necessary to use the various techniques described. In teaching this unit
you may wish to use buzz sessions to come to a consensus on the
various tasks that have to be carried out.

Do not forget to have a resumé at the end for 5-10 minutes to
consolidate what has been agreed upon.



Notes



Malaria and its control

Refer the learners to the objectives for the Unit as written in the Learner’s Guide

General comments

This learning unit acquaints the learners with various aspects of malaria
as a disease, its transmission by the mosquito, and methods of treating
and controlling it.

The major objective of this unit is to define in simple terms what
malaria is and what is meant by malaria control. When discussing the
treatment of malaria, you should emphasize the treatment schedules
that are being used in your country. Emphasize that only female
anophelines carry the malaria parasite, and that only some species of
anophelines are important vectors. Only about one or two hours
should be spent on this unit as its purpose is to ensure that the learners
have an adequate information base in order to pursue other parts of the
course.

Teaching and learning methods
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Ask learners to read the text of this unit in the Learner’s guide
carefully, and then discuss its contents with other learners. You may
then ask them if there are areas of information which are difficult for
them to understand.

Some questions that you may ask them to start the discussion are:
What causes malaria? What is its life cycle? How is it transmitted?
How is transmission studied? How can transmission be prevented?

After this you may choose to give a brief presentation of no more than
about half an hour’s duration to clarify any points of misunderstanding;
this presentation should focus largely on those areas where the learners
are having difficulty in understanding the written material.
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~ Guidelines for assessment

There are two quite simple approaches to assessment that a tutor might
use: oral questions, or short-paragraph written questions given to the
learners. The latter are to be preferred as they test all the learners, not
just the most vocal. Examples of some oral or written questions are

indicated below:

Which type of mosquito carries human malaria?
Describe how malaria is transmitted to man by mosquitos.
What are the four stages in the mosquito’s life cycle?

When and where do most anopheline mosquitos feed?

‘What are the four kinds of malaria parasites, and which is the

most dangerous to man?

What is meant by the term "drug resistance"?

Why is it that in highly endemic areas infants and young children
have a greater chance of getting sick and dying from malaria than

adults? '

What is the treatment schedule for P. falciparum malaria or malaria
caused by the predominant parasite species in your country?

The answers may be given in writing, irrespective of the methods by
which the questions were asked, or verbally depending on whether
individuals are being assessed or whether a group assessment is
sufficient.

The learners should be reminded to read the next Learning Unit before the next

session

14



Role of entomological work in
malaria control

Refer the learners to the objectives for the Unit as written in the Learner’s Guide

Teaching and learning methods

The learners should have read the relevant unit of the Learner’s Guide
in advance. The tutor should ask a range of questions about the
purpose of different survey methods used in entomological activities;
if these are answered correctly, the session on this area could be brief.

The major objective of this session is to emphasise the importance of
maintaining accurate records. The tutor could go through various
survey forms with the learners, explaining why each item is included
and why each item is important.

Guidelines for assessment

Two procedures are suggested for assessing learners in this section of
the course:

Guideline 1: All learners are asked to provide a written statement of the
major purposes of preliminary surveys, operational surveys, spot checks
and foci investigations.

Guideline 2:  All learners are provided with sets of survey forms
appropriate to a country or a region, together with sets of actual or
hypothetical survey data, and asked to complete these forms. The
survey forms should then be checked for accuracy and completeness.

The learners should be reminded to read the next Learning Unit before the next
session

15
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Place of mosquitos in the animal kingdom

Equipment and teaching aids

A wide range of arthropod specimens including some which are insects
(e.g., beetles, butterflies) and others which are not insects (e.g., prawns,
spiders); a wide range of Diptera (e.g., houseflies, midges and
mosquitos) and non-Diptera (e.g., wasps and dragon-flies). An equally
wide-ranging representative sample of material on overhead projector
transparencies and 35-mm slides of arthropods, insects, Diptera and
mosquitos.

Teaching and learning methods
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Recognition of arthropods: Give a brief presentation accompanied by
slides to demonstrate various types of arthropod. Follow this with
a presentation of laboratory specimens of laboratory specimens of
prawns, spiders, scorpions, ticks and insects. Ask learners, in
turn, to identify (or better to write down) which specimens are
and are not arthropods, and to describe the characteristics
associated with arthropods and non-arthropods.

Recognition of insects: Give a brief presentation using slides to
demonstrate the different types of insects. Follow this with a
laboratory demonstration of different types of insects (e.g., beetles,
butterflies) including specimens of arthropods which are not
insects.

Recognition of Diptera: Use the same approaches as described
above, making sure that your demonstration includes different
types of Diptera and other insects which are not of the Order
Diptera.

Recognition of adult mosquitos: Give a brief presentation using
slides to demonstrate the external characteristics of mosquitos.
Draw special attention to the position of the antennae, the
proboscis, legs, the scales on the wings, legs and body of a
mosquito. Then ask the learners to closely inspect a wide range



