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Abstract. The National Institute of Nuclear Sciences and Techniques has recently improved 

its organization and its tutorial practices to increase efficiency of training. It obtained in 2001 an ISO 
9001 certification aiming at a better satisfaction of customers. Moreover, external contributors and 
INSTN people in charge of pedagogy are strongly encouraged to vary tutorial methods and are 
proposed to be trained for these new teaching techniques. For next years, trends are not missing to 
increase efficiency : a better listening to the customers, block-release training, e-learning, increasing 
European commitments. Nevertheless relevant evaluation of efficiency remains the unresolved issue 
and this could never be done by the training institution alone. 

 
1. Introduction 
 
The National Institute of Nuclear Sciences and Techniques was created in 1956 as a department of the 
Atomic Energy Commission (CEA). This 110 staff Institute which may be considered as an interface 
between nuclear industries, universities and schools and students, is involved in various training and 
related activities. 
 
Three main activities have to be emphasized :  
- Initial teachings : nuclear engineering, qualifying teachings in radioprotection, nuclear medicine 

and pharmacy, 37 DEA and DESS (graduate level), 
- Continuous training mostly for nuclear industry staff : hundred different courses, 
- Monitoring of CEA PhD (880 PhD). 
 
Most of these training courses aim at spreading Atomic Energy Commission and nuclear partners’ 
knowledge towards either students or nuclear industry workers including medical companies. That is 
the reason why the proposed training topics are so much related to CEA activities as shown in the list 
below: 
- Radioprotection, biology, medicine, 
- Physics and materials, 
- Chemistry and fuel cycle, 
- Reactor simulations, 
- Nuclear and conventional safety including criticality, 
- Economy of energy, new technologies. 
 
2. Recent improvements in organization and in tutorial practices 
 
The 1100 teachers contributing to training are selected among CEA or nuclear partners engineers, 
researchers or university teachers, so that technical and scientific skills are reliable. About 700 CEA 
engineers are teaching in our institute where 7200 people have been welcome to attend training in 
2001. 
 
Several improvements have been recently implemented in organization and in tutorial practices to 
increase efficiency. 
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2.1. Quality certification for training courses 
 
One year ago, INSTN obtained an ISO 9001/2000 certification for its national continuous training 
activities for which the main customers are the nuclear industry. This was the ending of a two year 
collective work aiming at building a complete quality process. Some eighteen procedures have been 
collectively drafted to clearly describe how to conceive and carry out training. Monitoring and 
supporting processes such as management of people, of computers, of rooms…were also detailed. 
 
This resulted in some major improvements in conceiving and carrying out training which are listed 
below : 
- A clearer identification of the aimed audience, 
- Contributors are first given the objectives to be attained by the trainees, 
- The contents are then expressed and reduced to bare necessities, 
- Lecture notes are carefully checked and registered. 
 
More than thousand contributors a year are selected to give talks or courses in our institute. They are 
in close relation with a person in charge of pedagogy and with an organizing person, both belonging to 
INSTN. 
Responsabilities and relationships between all these persons have recently been clarified and detailed 
in two documents : 
- A guide to help contributors preparing courses well-adapted to their audience, 
- A commitment paper of people in charge of pedagogy clearly describing their role. 
 
Twice a year, people coming from a specialized institution come to audit the quality process and check 
whether our commitments are implemented. 
 
 
2.2. Varying the tutorial methods 
 
It is now well established that each trainee has got his own way to learn; consequently it will be more 
efficient for a group of various people to be approached with different tutorial methods such as 
inquiring, conclusive or experimental approaches and not exclusively in a masterful manner. 
 
So in the quality certification process, more specifically in the management of people, a training 
activity for INSTN people in charge of pedagogy has been included, in order to encourage them to 
introduce a significant part of active and interactive courses in the training.  
 
Our institute has dedicated hefty funds for years to increase its capacities in practical and experimental 
laboratories. So that now, it is able to propose active and interactive courses with fittings such as : 
experimental nuclear reactors, pressure water reactor simulators, electronic microscopes, radiation 
detection and radiochemistry laboratories… 
 
2.3. Training of our teachers 
 
All our contributors are strongly encouraged to attend vocational training aiming at helping them to 
vary and improve their teaching methods. Those training organized in our institute, allow us to give 
them a common education in pedagogy and, slowly but deeply, spread more efficient methods. 
 
Unhappily, it is not compulsory to attend these training to be selected as a contributor. Due to lack of 
money, we can’t offer these training to our contributors and moreover lot of them often are very busy 
so they don’t get time to attend this training. 
 
2.4. Evaluation and improvements 
 
Since three years, a huge work has been done to increase training efficiency but the measurement of 
efficiency remains drastically poor. Like a lot of training institutes, we limit our evaluation to the 
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reaction level (level 1 defined by Kirkpatrick[1]) : Are the participants pleased when comparing 
announced and realized objectives and contents ? 
As ISO 9001 / 2000 certification is conceived as a way to improve the satisfaction of customers (for us 
trainees or students), procedures are included in the quality process to improve the training courses 
and organization according to the evaluation answers. 
 
In some cases, a questionnaire is proposed to evaluate whether the initial objectives are attained. This 
is typically the evaluation of the learning level as called by Kirkpatrick, a useful tool to improve the 
definition of objectives and contents of training. But even this second level is not commonly used in 
our training ; indeed, for initial training or for qualifying training, the learning level of trainees or 
students is measured. 
 
3. Trends 
 
Let us give some trends we are considering developing for next years :  
 
- For continuous training, we must succeed in matching our customers’expectation (here, companies 

placing an order) to be able to carry out well-adapted training. To make them expressing the aimed 
objectives is not an easy step because they don’t often get used to this reasoning. So we intend to 
train our people to improve their ability to argue with customers. 

- To increase efficiency of training or teachings, block-release training may provide good 
opportunities because for trainees it leads to motivation and less monotony. Some of our initial 
training courses are changing from continuous form to block-release ones, for instance in industry 
or medicine fields. We will probably open more and more teachings to people getting a job in 
companies. 

- So far, our institute was not deeply involved in new technologies for teaching such as e-learning, 
CD-Rom…but we recently began training our people in charge of pedagogy to these new tutorial 
methods. Some persons are involved in technical projects by the side of universities. We intend to 
go further for highly applied basic training like radioprotection or for some large audiences 
(physics teachers). 

- We are increasingly involved in European training and this may give rise to meetings and 
exchanges of experiences. Actually, we intend to benefit from this growing involvement in 
European communities to make progress as for teaching efficiency and its measurements. 

 
4. Conclusions 
 
Recent changes in our institute have been focused on the improvements of the efficiency of training 
through a better organization, a quality certification process, the increasing number of active and 
interactive teaching. All these trends will be developed in the next years to still increase efficiency of 
training . 
 
As for the measurement of efficiency, we must admit that our Institute most of the time limits the 
evaluation to the reaction level, sometimes to the learning level; we are not ready to tackle either the 
behaviour level (long term efficiency) or the results level (return on investments) defined by 
Kirkpatrick. One must assess those two last levels if a comparison of training methods is searched 
regarding their respective cost effectiveness.  
 
To conclude, such relevant evaluation of efficiency remains the unresolved issue and we don’t think it 
can be done by the training institution alone ; the industrial customers must feel totally concerned with 
this issue. 
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