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Preface

The Executive Committee of IUTOX has asked the faculty of RASS  to prepare a training manual on the planning, preparation, conduct and evaluation of RASS. The Risk Assessment Summer School training manual follows. It is conceived as providing a foundation to those wishing to conduct similar Summer Schools; additional ideas and methods may well be appropriate to meet the requirements of particular circumstances.
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1. THE HISTORY OF RASS

In 1983 the European Society of Toxicology (EST) initiated the idea of a Summer School in toxicology based upon the Gordon Research Conferences where close interaction between teachers and students could occur. The council of the Society of Toxicology (SOT) also discussed the idea.  These discussions concluded that such a Summer School should be sponsored by the International Union of Toxicology (IUTOX) to provide a broader international approach to the program. It was decided that the topic of the Summer School should be risk assessment of chemicals and it was given the acronym RASS (Risk Assessment Summer School).

The term "Summer School" does not necessarily imply that the activity has to take place during the summer. However, summer offers the most suitable time when teachers are available to share their experiences and skills with students. This approach has been used successfully in the performing arts when actors and famous artists help future actors to improve their performance in a pleasant and enchanting environment. "Master Class" may be a better term to describe the unique and exclusive nature of the course.

The first RASS was held 1985 in Denmark. Subsequently, Summer Schools have been conducted in  the USA (1987),  Italy (1990), Bermuda (1992), England (1994), Thailand (1996), Sweden (1998), Spain (2000), Malta (2002) and Germany (2004).  Each course has attracted between 20 and 32 students and the 10 courses have drawn 257 students from 40 different countries. The faculty has consisted of 5-8 experts in different areas of toxicology and an expert in decision analysis and risk perception. The learning methods and overall program have been similar on all occasions.

The RASS program has been adopted by IUTOX as a long-range educational series.
2. PURPOSE OF THE MANUAL

To provide a manual to help others create the unique environment and intellectual guidance essential for conducting a Risk Assessment Summer School (RASS) in such a way that the experience of experts can be successfully conveyed to students (future experts).

This manual aims to provide assistance to those involved in organising a Risk Assessment Summer School (or similar training course) so that they can create the unique environment and intellectual guidance essential for conveying the experience of experts to students.
3. SPECIFIC OBJECTIVES 


To overcome problems in training of toxicologists in risk assessment of exposure to chemicals and
to foster and develop an international context for toxicology training in risk assessment by:

· sharing the experiences of organising and running past Risk 


     Assessment Summer Schools and

· providing guidance for organising and running a Risk Assessment Summer School.
4. THE STRUCTURE AND USE OF THIS MANUAL
4.1.The structure of this manual
The manual consists of three major sections :

· Structure and use of the manual, which introduces the manual and describes how it can be used.

· The RASS approach which highlights thoughts and ideas, which make risk assessment training special and indicates why RASS is particularly suitable for such a training program. 

· Practical guidelines, which describes various practical guidelines for preparation, training procedure, social activities, course administration and evaluation of RASS.
The manual is built around the RASS program. It does not claim to be the only approach to chemical risk assessment training. It is, however, an attempt to capture the important elements used in running RASS in such a way that future organisers can build on the acquired experience. No reference is made to any pedagogic literature as the course is built on the experience of the faculty. The faculty has a considerable experience of practical work in risk assessment and academic teaching which makes the manual particularly useful in preparing for a hands-on training program.
4.2. How to use this manual

This manual contains much information of value to the organiser and faculty members regarding their part in the course. 
Parts of the manual can be used for planning the course and for information and instruction for faculty members and students.  Copies should be supplied to faculty members and students in advance of attending RASS.
It is recommended that someone with experience of organising or being a faculty member of RASS should be contacted to obtain additional information. 
This manual is sufficiently broadly based to assist anyone who wants to organise a residential interactive training course in any scientific area.

5. THE RASS APPROACH

5.1. Risk Assessment

Risk assessment is more than a collection of facts and data. It is an intellectual process. While the amount of data describing the toxicity of chemicals has grown enormously, even with the aid of modern technology, such as computers, our capacity to interpret this information wisely poses a continuing challenge. Risk assessment involves a thorough understanding of the scientific basis of the toxic phenomena, the overall process of risk assessment and the ability to integrate the critical information necessary to present the risk of exposure to a chemical.


Experience, judgements, perceptions, and various philosophical ideas influence the way in which individuals conduct risk assessments. Thus it is no surprise that different experts may reach different conclusions from performing risk assessment on a chemical in similar circumstances. Semantics, or the meaning and use of words, also has an influence on how one perceives risk assessment. Thus definitions of concepts, like hazard, exposure, toxicity, and risk are important when discussing risk assessment issues.
It follows from this analysis that risk assessment, as it is generally practised, is not a discipline by itself but a way of making use of and organising scientific data and skills. 
There are different ways to structure the risk assessment process, but the structure used 
at RASS covers:

· a critical scientific evaluation of data,

· extrapolation of experimental data to real life,

· prediction of what might happen in the future to humans and the environment

· an understanding of the impact of risk assessment on attitudes of the public to risk,
· evaluation of the probability and the severity of the possible harmful effects.

Thus risk assessment forms the final phase of a process which uses the results of all available scientific work in toxicology. It utilises what is known about the adverse effects observed in experimental or epidemiological studies, including all inherent uncertainties of these studies, and must take account of the fact that there will be insufficient data in virtually every risk assessment.

We have to realise and accept that risk assessment is a judgmental process different from the more familiar methods of recording and reporting data objectively. Thus it is obvious that risk assessment requires knowledge, both of the data elated to the chemical and experience of integrating it into a risk assessment. However, one of the most important uses of risk assessment is to present qualitative and quantitative statements about the risk to humans of exposure to chemicals and to inform decisions on how various chemicals can be used in an acceptable way. 

5.2.  RASS - a method for training in risk assessment 

5.2.1. Goal, objectives and means of RASS

· RASS offers young toxicologists the opportunity to broaden their knowledge and experience in the field of chemical risk assessment and to achieve a better understanding of how to evaluate data and inform decision makers.

· RASS has few formal lectures but provides ample time for discussion initiated by the lectures, for cases prepared by faculty members and most important of all, for study cases, written by the students themselves before the course. The student cases form an excellent basis for hands-on training.

· The purpose of the discussions is to convey the knowledge and the experience of the faculty to the students and to open new vistas for those who are eager to learn and to take on new challenges.

· RASS combines the principles of participatory education with a stimulating and creative environment for both the mind and the senses.

· RASS offers sufficient incentives for the students to continue their risk assessment training indefinitely with emphasis on broad, international perspectives.

· RASS provides an informal atmosphere for establishing good relations between faculty members and other students and provides valuable future contacts in the field of risk assessment. It promotes an exchange of thoughts and ideas, which in the future is a valuable means of keeping up with the development of the subject. 
5.2.2. The educational principles of RASS

Knowledge in a broad sense can be thought of as facts on the one hand and experience or tacit knowledge one the other. Experience can be considered as the acquisition of skills and the ability to recognise and understand these issues. Facts, like numbers, can easily be described in writing or in lectures. and hence teaching can be used for conveying facts. Other types of knowledge, e.g. experience and skills, are more effectively acquired by learning, which includes training and practising using practical examples. Thus an educational program combining teaching and active learning is the best method of improving an individual's ability to carry out risk assessment. 
These principles follow the basic tenets of educational theory, which rely on promoting participation and active learning.  Individuals retain information best when they are actively involved in problem-solving exercises and hands-on learning. It is said that they remember 20% of what they hear, 40% of what they hear and see and 80% of what they hear, see and do. "Hands on learning" refers to activities such as abstracting information, critical appraisal or other applications of knowledge.

The training approach used in RASS and described in this manual is a participatory approach to education.
This approach is characterised by the following features:

· it is interactive,

· it is based on real life experience,

· it incorporates dialogue between and among teachers and students, and

· it critically analyses facts and conclusions.

Education is most effective when it recognises the context in which it takes place and provides students with the opportunity to engage in multiple-learning modalities:  listening, looking at visual aids, asking questions, role playing, reading, writing and discussing critical issues. The use of participatory methods should include activities that help students develop critical thinking, practice problem solving and decision making and gain confidence in their profession. 

It is important to create a positive and stimulating environment, as learning is not just a cognitive process but also influenced by perceptions and emotions, The training atmosphere should be open-minded, exploring, courageous, honest, non-prestigious, non-prejudiced, warm-hearted and friendly. It is the responsibility of all participants, including both faculty members and students, to contribute to this environment. 

Training, like risk assessment itself, is based on communication. The principles of communication are simple to enunciate but communication itself is not that easy. Many languages are used in the minds of the faculty members and students as they have different mother tongues, even if English is used as the written and spoken language during the training.  Not only are there language differences but education, culture and personal experience vary considerably in a group of international students. It often happens that what is obvious to one student can be a complete riddle to another. Thus, all communication has to be performed in a proper way; this means not just providing information but ensuring that it has been received and understood.

The methodology used for risk assessment training is important but following that methodology is not sufficient to achieve the objectives of RASS. It is also necessary for the trainee to contribute to the outcome, or as Axel Munthe, a Swedish physician, stated: "You can get help to improve your knowledge but you have to find wisdom by yourself".
5.2.3.The experience from RASS
We have accumulated some useful information and experience from previous eight RASS courses. Besides the practical arrangements, e.g. the announcement, program time schedule etc., there are many details which play an important role in the overall outcome of the course. 

The following features are worth mentioning: 

· the preparation of study cases in advance by the students, 

· the presence of all faculty members during the entire course, which makes the interaction between teachers and students most effective, 

· the social activities including excursions, which break down barriers and give new cultural perspectives, 

· the venue and accommodation which provide a pleasant environment despite hard work.

The faculty continuously evaluates the progress and its work during the course and between the courses.  The students are encouraged to express their views during the course or later in writing. In short the value of RASS is well described by Iain Purchase in a report from RASS IV:

"What benefit is it to the students? Right before the eyes of the faculty, they learn to challenge the assumptions, seek out the weakness in their own and others' work. They grow in confidence as they work with a small team supervised by a member of the faculty; they present their own case and argue the issues constructively. Even the most shy student glows with a sense of achievement, develops a network of contacts and makes good friends.

But it is not only the students who learn. Faculty members are seen discussing issues late into the night, coaching individual students and generally learning more about the other disciplines. And where else would they have the chance to debate the merits of assessments of risks of a number of industrial chemicals, microbial pesticides, arsenic in the diet, lead in the dust, food chemicals, medicines, personal care products and even the toxic risk of cassava consumption, all subjects of students' risk assessment? Carcinogenic, mutagenic, reproductive, phototoxic and other toxic risks were all discussed. There is also the satisfaction of seeing the students flex their minds and visibly grow in knowledge and confidence.

There were unexpected pleasant surprises. One afternoon we had a tour of the island by bus and the bus driver gave us an impromptu course in herbal remedies - most successfully as one of the faculty was seen curing his headache by wrapping leaves around his somewhat balding head!"

Some citations from letters received from the students after the course:

"I came away with a broader knowledge of toxicology and its implications for different societies."


"The greatest amount of information was gained in conversations 
that occurred outside the formal sessions."

"I feel I have gained a much greater critical awareness. I now realise that I have a different attitude as regards my and other people's work."


"The way I think about risk has been deeply changed."


"The friends I made should be very useful in the future for keeping 
abreast of scientific advances in the rest of the world."

"I had an unforgettable experience and left very stimulated as a result of the discussions and the interactions which took place throughout the week."

"I came to the course frightened that I was very behind and confused in my approach to risk assessment and came away with enthusiasm and confidence."


"I must confess that initially I felt like a stranger in a strange land."

"It was the single most effective education experience of my professional life."

6. PRACTICAL GUIDELINES

In order to facilitate the planning and conduct of a RASS we provide a number of practical guidelines, mainly based upon the experience gained from previous RASS courses.

6.1. Course administration

The course administration is of utmost importance to ensure a successful outcome for the students and faculty. This is so irrespective of whether the course is initiated by IUTOX or by another sponsor. Administration covers items such as planning, finances, selection of faculty members, finding a suitable venue, advertising for and selecting students, informing the participants of the details of the course administrative arrangements and organising social activities. 

It is essential to engage a competent person to handle the administration before, during and after the course. The following guidelines aim to cover the most important administrative matters. Even if they do provide useful guidance on how to administer a course, they cannot be a substitute for practical experience of organising this or similar events.

6.1.1. Planning 

It is recommended that the preparatory work for planning the course is started 18 months before it commences (Appendix 1). It is important to emphasise the need for a realistic plan with important dates identified at an early stage because there are more interactions between the participants in RASS than in a normal training course. The students need to know what is expected of them in good time. 

There is considerable benefit from arranging a faculty meeting well before the date of the course and on the day before the start. Once the course has started and everyone is present the planning can be flexible to take account of the progress being made and in any unexpected needs which evolve.

6.1.2. Finances

Financial planning plays an important role in organising any course. Course organisers need to make a realistic budget, which takes into account foreseeable changes in plans, such as differing number of students (Appendix 2). The income is derived from course fees and/or sponsorship by commercial or other organisations. The costs are associated with the costs of administration and of accommodation and food for all participants as well as travel costs for the faculty members. Even if sufficient funds are available from sponsors to cover the costs of the course, we recommend that a small fee be charged as a means of strengthening the commitment of the students. 

In order to make the course available to developing countries and/or non-industrial organisations, it is essential to provide fellowships on a competitive basis. This will require some special effort to solicit sponsorship to finance the fellowships.

The hotel service should be specified carefully so that there are no surprise costs, which only emerge at the end of the course. Both the students and faculty should be informed of precisely what is included in the course fees (e.g. accommodation and food) and what they are expected to pay for themselves (e.g. telephones, drinks, room service). The financial arrangements for the faculty travel and accommodation should also be specified clearly in advance.

6.1.3. Faculty selection

The selection of the faculty is of critical importance to the success of the courseSome criteria are worth keeping in mind when considering whom to invite. 

First, the faculty members should be well recognised as outstanding experts in the field they will cover during the course, should have experience in various types of educational activities and should be interested in engaging in a demanding full time, interactive course. They should be prepared to stay during the entire course, which is the requirement of RASS. Second, the faculty between themselves should cover most of the important aspects of toxicology and risk assessment of chemicals and drugs. Third, members of the faculty should have different affiliations (covering academia, industry, and regulatory agencies) and have different nationalities. Fourth, the course will run much more smoothly if there is good interaction and collaboration between the faculty members and it is advisable that the organisers know the faculty members sufficiently well before engaging them.

6.1.4. Venue and accommodation 

The venue and accommodation in which a Summer School is held is very important for both the students and the faculty. The climate should be pleasant and the venue should be relatively isolated and should have its own facilities (sport and leisure facilities) to keep the group together. The accommodation should be in single rooms to provide privacy and space for personal study.  

A conference room seating 40-50 people available for the whole period of the course is essential. A number (4 to 6) of smaller rooms, or suitable outdoor areas, is required for group meetings. There is some advantage in selecting a hotel, which is not too large, so that the participant will feel part of the group more easily. 

The catering arrangements should aim to provide a consistent pattern through the course, with meals served at the same time every day separately from the other guests. It also helps to have some special evening meals with, for example, local cuisine.

6.1.5. Announcement 
The announcement about the timing and other details of the course should be made at least 12 months beforehand. This may be in the form of a brochure containing information on the background to RASS, dates, venue, costs, faculty and who is eligible to apply together with an application form. The brochure can be distributed through national societies of toxicology, conferences, news-letters and by personal contact through the faculty and other who have experienced such training. Advertisements in journals and newsletters connected with the topic may also be useful as well as a home page on the Internet.

6.1.6. Student selection 
The interactive nature of the course requires that the number of students is limited and it is recommended that not more than 30 students are selected.

The students should have basic knowledge and experience in the field of toxicology in order to benefit satisfactorily from attending RASS. Furthermore, younger students will probably derive greater benefit from the course as they will have much less experience with risk assessment; this suggests that emphasis should be given to attracting and selecting younger students with the right academic training. The following criteria have been used for attracting and selecting students and they have been advertised in the RASS announcement:

· scientific qualification in toxicology,

· a degree, preferably at PhD level,

· some working experience,

· not more than 35 years of age,

· ability to communicate fluently in English.

The students should be selected based upon merits, geographical distribution, affiliation and area of scientific interest. In some cases exceptions to the age limit can be made.

6.1.7. Information to students 
All applications from student applicants should be acknowledged. Once the selection of students is complete, all applicants should be contacted and informed of the status of their application. For those students who have not been selected, they should be informed of the reason for the decision not to include them.

Those students, who have been selected, should be informed about:  

· RASS being a full time commitment course, both the scientific as well as the social components of the program,

· finances (how much they are expected to pay, the method of payment and when they should make the payment),

· whether they have been granted a fellowship,

· how to prepare themselves before the course including instructions for writing the study case,

· a request for confirmation of their participation, 

· when they will receive further information about practical matters relating to the course (transportation,  names and addresses of the other students and faculty to be able to disseminate the study cases in advance).

6.1.8. Information to the faculty

The faculty should be kept up to date with information on the
announcement,
student selection,
travel conditions,
preparation before the course and the 
time schedule

6.1.9. Course program
An example of the program used for RASS is given (Appendix 3). It is estimated that the students must allocate at least the same amount of hours for preparation before RASS as they will spend studying during RASS (Appendix 4).
6.2. Preparation before the course

The outcome of a RASS is very much dependent not only on the preparatory work of the organisers but also on the preparations by faculty and students.

6.2.1.  Student preparations
Preparation is particularly important to maximise the results of a course like RASS, where interaction between faculty and students is a major feature. The outcome of the course depends not only on the knowledge of the students but also on their ability to prepare an appropriate case study. The more factual knowledge the students have when they come to RASS the more they will learn and take home with them. Thus the students should thoroughly prepare themselves. 

Student cases are sent out to students and faculty members before the course and students are expected to read them by the time the course commences.

6.2.1.1. Preparation of basic knowledge

Because of the participatory approach of RASS, where more discussions than lectures are used, it is important that the students have a certain amount of factual knowledge in order to be able to participate in the discussions. Unfortunately, it is not feasible to detail all the knowledge, that it would be desirable for a student to have when entering the course. Instead some recommendations are given under 6.2.2.1. on how the students can get help to ensure that their basic knowledge in toxicology is adequate before coming to RASS.

6.2.1.2. Writing a study case  

Writing a study case is obligatory for all students and they should prepare their own study case from scratch. The study case should preferably be prepared according to the provided outline (Appendix 5). It is important that the study case deals with data from the literature or from the student's own work in order to deal with a realistic problem. The task is a major undertaking, and therefore it is preferable if the study case evolves from the student's work environment. Even if the student has not written expert reports before most should be familiar with writing scientific articlesand the associated requirement for performing data searches from the scientific literature. The case should be prepared in sufficient time to send out the study case to the faculty members and the other students before the start of the course.
Since confidentiality cannot be ensured, proprietary information should only be included in the study case with the permission of the owner. Using a code number in place of a chemical name markedly inhibits the scientific discussion and must be avoided. It should be understood that the study cases will not be used outside the course without written consent from the responsible student. Furthermore the fact that the study case has been presented and discussed at a course does not give it any status as an official document. 


6.2.2. Faculty preparations

The faculty has two tasks, to present and explain factual knowledge and to share their experience in evaluating and extrapolating scientific facts to perform risk assessments. The latter cannot really be prepared for except by studying the guidelines for group and plenary discussions (see those parts of the manual). However, lectures and study cases do need some preparation for the benefit of the students.

6.2.2.1. Lectures

Only limited time has been allocated to traditional lectures in order to have more time for the other activities. Thus it is necessary to give special consideration to the content of the lectures. One of the main purposes of the lectures is to give the faculty a chance to highlight and explain the most important concepts and principles of risk assessment within their discipline. It is of great benefit if students know a certain amount about each of the topics under discussion. Faculty members should provide students with an outline syllabus, reading lists or definition of terms used before the course so that they will gain the most out of the lecturers' presentation and case studies. This material is needed at least two months in advance for the students to have time to assimilate it.

The lecture outline provided below is a suggestion for the minimal lecture content that has been found to be critical in order to give the students a comprehensive overview of each topic area. The organisation of the lecture is merely provided as a guide and it is assumed that each speaker will organise the lecture in the manner most comfortable to him or her. Each topic lecture should reflect the "flavour" of the area, the scientific and health significance of the area, and provide clear examples which are easy for the students to remember. Assume that the average student will take away no more than 8-10 concepts: therefore good examples or simple case studies are important. Since certain topic areas may be new to some students and each area may contain jargon or unfamiliar terms, it is important to provide a brief definition of terms and concepts as a handout or during the lecture. To balance the lecture one should also probably include some unknowns in the field. One should move from the simple to the complex during each lecture. Proposed outline:

· Introduction and description

· Mechanism of action

· Test systems, endpoints and their integration

· Extrapolation from animals to man

· Epidemiological and other human data

· Data requirements and gaps for risk assessment

· Exposure assessment

· Specific topic related to risk assessment

It is recommended that copies of overheads or slides be provided after the lectures as students should pay less attention to details and facts. It also allows a more participatory type of lecture and a dialog between the faculty and the listener during the lecturer. The dialog is facilitated if the rest of the faculty is present during the lectures. Furthermore this dialog could easily continue during subsequent group discussions.

Handouts related to the lectures should be clearly restricted to original illustrations by the faculty, which are of importance for further discussions.

One of the RASS principles is that "what is retained in the mind is more important than what is brought back in the suitcase". In other words the benefit of attending RASS is not so much dependent on the material handed out but more on conversations, thoughts, ideas and feelings experienced and contacts and friendships made. Nevertheless, some written training materials can be useful, particularly during the course. 

6.2.2.2. Faculty study cases

The faculty members could come to the course with a few well-defined study cases for discussion in smaller groups in order to aid the learning process. These faculty study cases should be real world examples, if possible from personal experience. An industrial assessment with study data or an example from the scientific peer reviewed literature may be used, which may be a published paper, report or an excerpt.
The cases should illustrate critical problems in toxicological evaluation and risk assessment taken from the expertise of the faculty (e.g. critical review of data, data interpretation, judgement of biological importance). Each case should illustrate only one or a few critical problems in a clear fashion. The groups should be provided with both exposure data and effect information for both animals as well as humans, if possible.

The cases, e.g., should be limited to a couple of pages, in order to make it possible for the students to assimilate the information sufficiently well within the rather short time available.. A few written questions should be appended to the case descriptions to facilitate the discussion of the faculty cases.
Two or three different cases could be used to fit the time allotted for the plenary discussions of the faculty cases. This approach makes it feasible for the students to read and practice their own skills on all cases. Besides discussing the case allotted to the group, some time should be reserved for a brief discussion of the other cases as well as the preceding lecture. 

The faculty study cases may be modified to fit the circumstances of the course. If so, they should not be used for any other purpose.

6.3. Training procedures during the course
As has been pointed out above, the RASS course is based upon a participatory approach to education, which to a great extent determines which training methods will be used. Thus, discussions rather than lectures are preferred. The type and extent of different training methods used in previous RASS courses can be seen in Appendix 3 (lectures, group discussions and plenary discussions). The knowledge to be conveyed - the ability to make judgements - cannot be taught easily by lectures, but best achieved by tutoring the students. Apart from being exposed to the knowledge and experience of the faculty, the students also get an opportunity to practice different skills - reviewing scientific reports and making presentations to a peer audience.

6.3.1. Lectures
Even if the faculty members are experienced lecturers it never hurts to remind them about the basic principles of lecturing. Keep it simple, stupid (KISS)!

As already suggested, lectures are best suited to convey basic information like facts and concepts. The most effective lectures are brief and, if suitable, combined with participatory exercises that enable the students to work with and apply the information presented. Some educators believe that 20-30 minutes is the longest period of time during which people can assimilate information presented in a lecture format.

A few pointers to keep in mind are the following:

· begin with an outline and highlight the practical relevance,

· use simple examples relevant to the students,

· use good visual aids, pictures rather than text,

· stimulate participation by inviting questions and comments mainly from the students but also from the faculty, if appropriate, and

· conclude with a brief summary of key issues covered.

Tools for enhancing participation during a lecture are worksheet questionnaires, brainstorming and "buzz" groups besides discussion in the smaller groups in between or after the lecture. In order to use these tools successfully the faculty should have experience from using them and know how to make best use of the limited time available.

6.3.2. Student tasks

· review notes,

· read faculty cases, and

· review student cases.

6.3.3. Group discussions
Group discussions are the best way to encourage interaction and a participatory approach. Therefore most of the time is used for group discussions. The following basic principles are worth mentioning:

6.3.3.1 Purpose

The purpose of the group discussion is to maximise the interaction between the faculty and the students. Thus, at least one member of each group should be a faculty member who should participate as a tutor.

6.3.3.2. Role of tutor

The tutor is responsible for the outcome of the group discussion. The main role of the tutor is to share his/her experience with the students in such a way that the students have a better understanding of the problems discussed. 

The tutor facilitates and guides the group discussion by setting an appropriate learning climate which includes things like:

· starting on time,

· clarifying the purpose or rationale for the discussion,

· creating a friendly, open, courageous and collaborative atmosphere,

· stimulating  and encouraging participation by all students,

· gently leading the discussions towards the goal,

· ensuring that there are no misunderstandings or unanswered questions left,

· summarising the outcome, and

· finishing on time.

6.3.3.3. General rules for group discussions

It is up to the tutor to chose the preferred methods to facilitate the discussions. These may include:
· use questions rather than statements, i.e. don't lecture but use the time to ask the students questions in order to demonstrate facts and knowledge,

· acknowledge contributions from the students by paraphrasing, summarising, extending and personalising the answers or comments from them,

· listen carefully to the students,

· use a flipchart to facilitate the communication,

· help the students prepare their presentations to be delivered in the plenary session, and

· give the students feedback on their performance.

The use of questions is an important method in the group discussion but it has to be practised skilfully. It can stimulate the discussion but also can terminate it. Questions can be rewarding but also punishing. The wording of questions as well as the questioner's inflection can encourage or discourage participation.  Therefore, well-worded questions should

· be phrased clearly and concisely,

· require the students to draw upon their own experiences,

· require thoughtfulness,

· be perceived as helpful, and

· be open-ended

Thus, try to avoid questions, which 
elicit a "yes" or "no" answer or 
require a single correct answer (one you have in mind).


It is helpful to begin with general questions and then move to the specific ones. If the response is general or conceptual, ask for examples. If a specific response is given, move to the general by asking about underlying principles or general concepts.

Students tend to be more motivated when they feel that they are understood. Therefore acknowledging the responses from the students is important. The way in which the tutor acknowledges responses can have a positive or negative impact on the willingness of the group members to participate. The tutor should strive to maintain a generally neutral role. This implies not revealing feelings about the student’s comments, either by words, tone of voice or in any other way. The tutors must be attentive and respect and appreciate all contributions. 

6.3.3.4. Student participation

The success of a group discussion depends very much on the participation of all students. When one group member contributes, it tends to stimulate other members to do the same. However, it is the responsibility of the tutor to get all students involved in the group discussion. Besides using the approaches suggested above, the principles of group discussion can be talked about with the students. It is particularly important to underline the role of the students themselves. The students have "to give in order to receive". They should participate as much as possible in the discussions, learn from each other, test out new theories among themselves and take on different roles to encourage themselves to think about different perspectives. If it seems necessary some ground rules could be agreed upon, e.g. 

· listen while others are speaking,

· respect others' opinions,

· no opinions are wrong,

· use your imagination,

· participate, and

· respect the time schedule

The topics of the group discussions are primarily cases prepared by the lecturers or the students. However, the discussions also could cover other topics of interest to the students in order to discover new knowledge and to reinforce information presented in the lectures.

6.3.3.5.The faculty study cases
The faculty study cases should be handed out in advance to give the students opportunity to read and study the case before the group discussion. It is a good idea to give the same case to at least two groups in order to enrich the subsequent plenary discussion. One student should be selected to prepare a short summary of the group discussion at the following plenary discussion. Each member of the group should be challenged to make a summary presentation.

6.3.3.6.The student cases

The main purpose of the group discussions of the student cases is to give a detailed and constructive feedback to the student and to prepare the student for their presentation and discussion in plenary session. The discussion could start either with detail or with the overall conclusion but it is wise to develop a strategy that includes thorough discussions and to finish on time. Encourage the students to ask questions and to make comments. Facilitate the questions and answers according to the principles described above.  It may be necessary to expand the discussion with descriptions and explanations of items, which seem problematic or unknown to the students.
Hopefully, all students will participate and help each other prepare their case presentation. Each study case presentation should include a short introduction (background and conditions of the work) followed by results and a short discussion. The best way to discuss each individual student case may vary but the following should always be remembered:

· it is a learning exercise - not an examination,

· both positive and negative comments are helpful in correcting mistakes and to improve the presentation in plenary session,

· the other students learn from participating in the discussion,

· no one knows everything - not even the tutor. 

It is important to determine as early as possible how much help each student will need in preparing his/her presentation so that sufficient time can be set aside for that part of tutoring. Some students may need extra tutoring outside the group

discussion to help them prepare their presentation. Students should be encouraged to help each other so the tutor does not have to do it all alone. 

During the group discussions time should be allotted to cases written by students in other groups in order to get as much as possible out of all the study material. The students should take the opportunity to ask questions about other study cases which are of interest to them. Each group should prepare one or two questions and comments about other study cases to be discussed in plenary session. 


6.3.3.7. Group assignment
In order to maximise the outcome of the group discussions, attention has to be paid to the composition of the groups. The students should be allocated to groups to achieve a balance of certain factors such as affiliation (industry, academia or regulatory agency), mother tongue, nationality, scientific interest, topics for the study case and gender. The groups should be diverse with regard to those factors in order both to facilitate and contrast the discussions. We have found it best to let the same groups of students work together during the whole course but change the tutor daily. 

6.3.4. Student presentations
In order to practice communication skills, every student should present summaries and conclusions from group discussions during the plenary discussion. This should involve their own study case and at least one presentation of a faculty case discussion. Many of the students may have had previous experience of presentations but for some this is the first time, particularly making a presentation. The tutors should be prepared to help the students with their presentations, particularly of the students' own cases. 

An appropriate use of overhead sheets is recommended. Most important is a clear outline, which emphasises the important points to be stressed within the time frame (about five minutes) of the presentation. It is always a good idea and important for the students to rehearse the presentations. The members of the student groups are a good critical but sympathetic audience.

6.3.5. Plenary discussions

The main purpose of the plenary discussion is to give the students an opportunity to present their study case to a peer audience. It also gives all students the opportunity to share the conclusions of all cases discussed in the other groups. If other groups prepare an opposing view to that of the presenting student, the difference can be discussed and compared. A faculty member should chair the session and both students and faculty members should participate in the discussion. 

Following are some tips on facilitating the plenary discussion:

· ask questions that encourage participants to draw on their experience to make or illustrate points,

· when the students ask questions, encourage other students to answer them,

· try to involve as many students as possible in the discussion. If one person dominates, try shifting the discussion to another student by saying something like "thank you for the information - maybe someone else would like to add something". If necessary, stop the discussion and tell the group that you will call on only those who have not yet spoken, 

· if the discussion loses focus, try to summarise the points that have been made on a flip chart, restart the discussion or finish. 

For further tips, see group discussion. 

It is important that the responsible faculty member summarises the discussion on his/her cases so the students understand the appropriate answer or solution. Furthermore it is important that the responsible tutor and the faculty in general supports the student presenting his/her study case in order to get a favourable outcome. It is acceptable for the faculty members to lead the discussion away from the topic of the case study, but it must be brought back to a reasonable conclusion. 

6.3.6. Role play
In a role-play, the situation or problem is acted out rather than just described and analysed. Role-plays are especially effective for exploring attitudes and developing interpersonal communication skills. They also are effective means of discovering relevant information, which is unlikely to emerge under more traditional circumstances. Role descriptions, either verbal or written, are given to the students or faculty members playing the various roles. Players should be instructed to express the point of view of the role, even if they don't agree with it. It should be remembered that the role-play simply poses a problem and may not resolve the problem. Interpretation and conclusions will emerge from the ensuing discussion. Suitable roles to be played could be: scientists affiliated with industry, academia and regulatory agencies or other roles like representatives from labour unions, the general public or any other interest groups could be used.

6.3.7. Spontaneous activities

Even if the training procedures described above fill the regular program, there will always be time for various spontaneous activities. It is the responsibility of both the faculty and the students to initiate activities they believe would serve the purpose of the course. The most obvious and frequent event is informal discussion whenever and wherever two or more participants meet and have a common interest to exchange ideas.

If it appears that there is a more general interest around a certain topic time for discussion could be scheduled.

Similarly a topic could be presented as a short lecture or demonstration by a faculty member or a student and followed by a general discussion. Research projects and interesting cases have been topics for such ad hoc lectures and discussions.

6.4. Social activities

Normally social activities are limited during a training course. However, in a Summer School course, like RASS, social activities are an integral and important part of the course. The social activities are a complement to the more formal educational activities because they offer opportunities for further experience of life, nature and culture as well as for informal discussions between students and faculty members. The following comments may be of value. 
6.4.1. Welcoming
Try to make the students feel welcomed and "at home" when they arrive. The approach will depend on the venue and if the students arrives individually or together. Give them a few hours to rest and make themselves at home before the "get together" reception which could include dinner or just refreshments.

6.4.2. Introductory presentations
Give the students and the faculty ample time to present themselves individually to all those attending the course. Make a short presentation about the venue, the surroundings, the country and what will happen during the course.

6.4.3. Excursions and cultural events
The excursions and the cultural events are very important for the students and the faculty to get to know each other. These will depend on the venue and should be organised together with the hotel or a local agency. Do not wait too long before organising the first excursion! The day after arrival is a good choice for an afternoon excursion, which could be a sightseeing tour with a few stops for information, refreshments and chatting! After such a tour people are well acquainted with each other and the surroundings. The next excursion could be toward the end of the week (day 4 or 5). That excursion might be more active and cultural. The organisers have to use their imagination and find something special!

6.4.4. Social chatting
Social chatting is a very important feature of the course. Try to get the students to move during the meals so they get to know everyone! A swimming pool, a bar, a dart board, a piano - anything that will help the group get together for social chatting!

6.4.5. Physical activities

Since the students may enjoy physical activities, give them information in advance regarding potential physical activities, e.g. swimming, tennis, so they can be prepared. Some activities will be more spontaneous, e.g. jogging, volleyball.

6.4.6.  Farewell party  
The farewell party should be something special. Make arrangements with the hotel to be seated separately, arrange a special menu, wines, and an outdoor get together for a local drink (if the climate permits). Make the students dress up (to be mentioned in the information sent out before the course). During the farewell party speeches could be made, the students may arrange some event. Attendance certificates (properly signed) could be presented by a specially invited guest.

6.5. Evaluation

It is not easy to evaluate the outcome of an individual RASS for several reasons. First, the results of RASS training may take several years to bear fruit. Second, the skills and knowledge that the students gain cannot be quantified. Furthermore the expectation is different for each student and depends on many circumstances. Because the students are different at each course, relying on evaluation by the students alone is not sufficient and may even be misleading. Instead continuous evaluation by the faculty is the most important method to measure the success of RASS. Other methods are briefly described below.

6.5.1. Faculty meetings

The faculty should discuss (by e-mail) the planning and exchange ideas for RASS before the course. They should meet the day before the start of the course and should evaluate progress every day during the course. Particularly at the beginning of the course it is important to evaluate the composition of the groups and the level of knowledge and language capabilities of individual students. Sufficient flexibility should be built into the course to allow changes, which may be needed to make improvements. Thanks to the regular meetings of the faculty the final evaluation by the faculty does not come as a surprise.

6.5.2. Liaison student
The use of a former RASS student as a liaison between faculty and students has been successful. However, such an approach should be used carefully and with strict guidelines to ensure that the liaison person knows her/his duties. The duties should involve helping students adjust to the problems related to language, culture and general support. Liaison duties usually do not include scientific issues. The liaison student should use his/her experience as a former RASS student to help the students to understand procedures and help the faculty sort out potential problems

6.5.3. Student representatives

This is another way of incorporating the views of the students in the continuous evaluation process. Very early during the course the students should be asked to appoint two individuals among themselves to act as their representative in contacts with the organisers and the faculty regarding different matters of general interest. The representatives should canvass views from the students for discussion at the daily faculty meetings.

6.5.4. Survey

A survey with standardised questions may be used to assess how the course was perceived by the students.

 
6.5.5. Follow up
Since the full value of RASS to students generally will not be apparent for some considerable time, it is more helpful to get evaluations from the students a year or more after the course. This can either be done by asking them to write and describe their views of RASS a year or so later or, if feasible, to meet with the students to discuss the course.


6.5.6. Comments on this manual

This manual has been reviewed by former RASS-students and appropriate comments have been included.

6.5.6 Authorship
The text has been compiled by the RASS faculty and the course secretary Birgitta Lewander and meritoriously checked linguistically by Iain Purchase.

Time schedule
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Time before start

Activity

18 months
Start of planning, financial solicitation

and budget

12 months


Announcement

8 months


Deadline for application






6 months


Invitation to selected students with 


information about financial issues and 

   
preparation of study case.

3 months
Information to the students about travel arrangements and preparation before the course.

1 month


Distribution of the student cases to faculty 


members and students.

1 day


Faculty meeting



                


Appendix 2

	RASS budget items 
	
	

	
	
	

	Income
	
	

	Fee 
	
	

	Sponsorship
	
	

	Expenses
	
	

	Accommodation
	
	

	  Students 
	
	

	  Faculty 
	
	

	Travel expenses faculty & students
	
	

	Conference equipment
	
	

	Local transportation
	
	

	Excursions
	
	

	Toxicological books
	
	

	Program
	
	

	Postage, phone, fax, photo copies
	
	

	Bank costs
	
	

	T-shirts
	
	

	Office supply
	
	

	Promotion and announcement
	
	

	Accountancy
	
	

	Secretarial work
	
	

	Fellowships
	
	

	Balance 
	
	


Number of students




 

RASS program



                Appendix 3


	Saturday
	19.30
	Arrival

	
	
	Welcome and dinner

	
	
	

	Sunday
	08.30-09.15
	Introduction to RASS

	
	09.15-10.00
	Group discussion – general principles

	
	10.30-12.00
	General toxicology & evaluation

	
	13.00
	Excursion

	
	
	

	Monday
	08.30-10.00
	Exposure assessment

	
	10.30-12.00
	Group & plenary discussion of model case

	
	14.00-15.30
	Principles of risk analysis

	
	16.00-17.00
	Group discussion - student case 1

	
	
	

	Tuesday
	08.30-10.00
	Plenary discussion - student case 1

	
	10.30-12.00
	Reproduction toxicology 

	
	14.00-15.30
	Immunotoxicology

	
	1.00-17.00
	Group discussions - student case 2

	
	
	

	Wednesday
	08.30-10.00
	Plenary discussion - student case 2

	
	10.30-12.00
	Group discussion - student case 3

	
	12.30
	Excursion

	
	
	

	Thursday
	08.30-10.00
	Plenary discussion - student case 3

	
	10.30-12.00
	Genotoxicity & mutagenicity

	
	14.00-15.30
	Carcinogenicity

	
	16.00-17.00
	Group discussion - student case 4

	
	21.00
	Ethics and animal welfare

	
	
	

	Friday
	08.30-10.00
	Risk perception and communication

	
	10.30-12.00
	Group and plenary discussion of risk case

	
	14.00-15.30
	Concepts re risk from chemicals

	
	16.00-17.00
	Group discussions - student case 5

	
	
	

	Saturday
	08.30-10.00
	Plenary discussion student case 4

	
	10.30-12.00
	Plenary discussion - student case 5

	
	14.00-15.30
	Special lecture/event

	
	16.00
	Closure 

	
	19.30
	Farewell dinner

	
	
	

	Sunday
	
	Departure


Estimated time allocation (hrs) for students
                                   Appendix 4


Preparation before RASS


Reading, general


10


Reading for the study case

30


Writing the study case


50

During RASS

Lectures



16


Faculty cases



-
group discussions

  8


-
plenary discussions
 
  7


Student cases


-
group discussions

  8


-
plenary discussions

  8


Informal discussions


15


Social activities


10


Reading 



16


Preparation


                    4





                      
  Total 180 hours

                Appendix 5
PROPOSED OUTLINE OF A STUDY CASE FOR RASS  
Objective of the study cases

An important learning activity, in which the students will practice their skill to retrieve, compile and evaluate scientific toxicological data. At the same time the study caseds will serve as educational material to be discussed between the students and the tutors, illustrations of knowledge required and examples of scientific evaluations and how they are affected by various factors.

Proposed outline for a study case for RASS  
As the idea is to deal with real problems, it is essential that the chemicals involved are identified and all data available are presented. Confidentiality cannot be guaranteed but we do not expect any misuse of data which might be critical to any party involved. It is also important that not only the chemical (or chemical product) is described but also its handling or use so that an assessment of the exposure can be made to be able to estimate the risk involved. 

1. Introduction
Description of the chemical (or the chemical product) and the handling of interest for the risk assessment.

2. Physical and chemical data
Only facts which might have some relevance for the risk assessment.

3. Kinetic and metabolism data
Uptake, distribution, accumulation, excretion and biotransformation if data are available. Of special interest are comparable data from animals used in toxicity studies and from man.

4. Toxicity data and toxicity evaluation
The following data should be described:


a) 
general toxicity; 



acute toxicity after single administration, 



general toxicity after repeated administration


b) 
reproduction toxicity


c) 
carcinogenicity


d) 
genotoxicity and mutagenicity

e) 
other toxic effects, e.g. immunotoxicity and local toxicity

It would be useful to organise the data, for example 

according to the following outline:

1. Biological system (experimental or man)

2. Type of toxicity

3. Extent of the damage

4. Affected proportion of the exposed number of individuals

5. Exposure in question: route, amount (concentration) and time.

The data should be followed by an evaluation regarding for example the experimental system, the nature and genesis of the toxicity observed, and the relevance of data to man (for experimental studies).

5. Exposure

In order to be able to estimate the risk, a description and estimation of the possible exposure during use or handling is necessary.

6. Toxicity, hazard and risk estimation
Firstly, an attempt should be made to estimate the toxicity  or provide a  description of the toxicity profile of the chemical, preferably in man. Secondly the hazard of the chemical should be described and classified based on the estimated toxicity and the physical and chemical properties. Thirdly the risk at an identified exposure should be estimated. The description of risk should be both qualitative and quantitative. While the latter can be done simply by expressing the probability that health damage will occur the former is more difficult and controversial. However, qualitative aspects of risk which have to be considered include mechanism, primary biological effect, secondary effects, consequences for survival and quality of life. Any special target or sensitive individuals should be identified.

7. Risk evaluation

In order to be able to make a proper evaluation of the risk estimation under point 6, it is necessary to describe among other things the benefits of the use of the chemical or chemical product and/or the disadvantages of not using the chemical (e.g. the risk of using alternatives). 

The result of the risk evaluation can be expressed in many ways 

(a) as yes or no, 

(b) as an answer to the question whether the estimated risk is acceptable or 

(c) as the exposure that presents an acceptable risk. 

The latter case is a special type of risk evaluation used when setting TLV's, ADI's or any other standard.

8. Conclusion
It is of interest to comment about the reliability of the risk assessment performed, e.g. the value and relevance of the toxicity data, the uncertainties and weaknesses of the actual risk assessment and any special feature of the study case.

9. References

