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Abstract.  
The qualification of people performing NDT is out of any question, in such a way 
that, with international character, have been established standards to certify the 
technical competence of these technicians; among these standards is the EN ISO 
9712. 
Likewise, exist documents collecting the knowledges that they have to possess, for 
instance the technical report ISO TR 25107. 
In some cases, the minimum training hours required by the standards in order that 
the technicians obtain the needed knowledges are very long. These origins, 
frequently, that these persons have to move to attend the courses imparted in the 
training centers, with the resulting costs increase for the companies where these 
pupils are employed. 
Among the capabilities that an NDT technician has to acquire are the skills needed 
in an “in situ” training since it is only possible to develop skills by means of suitable 
practices. 
The AEND, worried by this question, has developed a blended learning training 
programme supported by an e-learning platform contributing to the acquisition of 
the technical knowledge and trains the pupils to develop the practice skills 
decreasing noticeably their presence in the class room. 

1  Foreword 
As William Shakespeare said: “The learning is a simple appendix of ourselves, wherever 
we are, is also our learning”. 

 
The qualification of people performing NDT is out of any question, in such a way 

that, with international character, have been established standards to certify the technical 
competence of these technicians; among these standards is the EN ISO 9712. 

 
Likewise, exist documents collecting the knowledges that they have to possess, for 

instance the technical report ISO TR 25107. 
 
In some cases, the minimum training hours required by the standards in order that 

the technicians obtain the needed knowledges are very long. These origins, frequently, that 
these persons have to move to attend the courses imparted in the training centers, with the 
resulting costs increase for the companies where these pupils are employed. 
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Up to some years ago, the only way to get the needed knowledges to a right 
performance of their tasks was based in the training and the experience accumulated along 
the years. 

 
Now, as can be withdrawn from W. Shakespeare, it depends on the disposition to be 

a trainee, on the astonishment and discovery capacity and on the perceiving capability. 
 
Also, setting aside the certainties and beliefs enough time to consider other 

possibilities, don’t try to know before understanding and to validate the situations, and the 
persons as teachers. 

 
It is claire that the experience is still one of the pillars supporting the knowledges; it 

is considered that the 90% of the needed knowledges to a professional development is 
acquired in the working place, that is: you learn working, under the guidance of other 
person that already knows how to work. 

 
Traditional training is not able of transmitting the needed knowledges with the 

speed they are produced, for this reason is one of the challenges arising in the training, the 
answer comes from the information technologies, being the e-learning one of them. 

 
By definition, the e-learning is the development of the on-line training process 

based on the use of information technologies and with the telecommunications that allow 
learning interactive, flexible and accessible to any potential pupil in any place and in any 
moment. 

 
The e-learning has many advantages: 

  Can reach quickly many pupils. 

 Reduces the limitations due to class rooms and timetables availability, geographic 
dispersion, etc. 

 Harmonizes the contents eliminating territorial differences, teaching staff 
differences, etc. 

 Increases the training effectiveness and, therefore, the pupil learning achievement 
with an estimation of 30%. 

 Allows to create virtual communities that go on after the course finish. 

These and other advantages have permitted that the e-learning is consolidated as the 
emerging form with bigger potential and growth. But we should not outcast the presential 
training which is essential to acquire skills, and other factors, like the tacit knowledge 
reinforcing the learning, or the social relations. All these things are difficult to be 
transmitted through the network and, therefore, the virtual training shall not replace the 
presential training in all their faces. 

 
Taking into account all this when designing this type of training we prefer the blended 

learning which combines the at distance training with the presential training and, in this a 
way, the education model is improved, since we go from an education in which the pupil is 
a pure spectator to be the main character of his own acquisition process, deciding how 
many time he needs, when and where. 
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Nevertheless, it exists one danger, since the employer as well as the pupil may choose 
this training type with the only object of reducing the time in the class room, therefore is 
the great importance to design the course with the suitable and dissuading control tools, and 
to survey and evaluate the results. 

 
On the other hand, if these methodologies are not well integrated in the working place, 

that is, if they are not compatible with the normal work, it can arise the contrary effect on 
the pupils, since they may suppose that there are an overload and a bigger effort in hours 
out of the working day. 

 
2 Analysis of needs 
From the before mentioned characteristics, we define our needs to offer to the pupils a 
training which allows them to acquire the knowledges necessary to perform the tests with 
the desired competence level and, later on, to try the certification, in this case, according to 
UNE EN ISO 9712. To do that we analyse the following steps: 

  Training programme. 
 Platform. 

 Contents development. 
 Model of course development. 

2.1 Training programme 
The pilot programme developed until now is for ultrasonic level 2 devoted to university 
students graduated in technical or scientific branches, although is also possible that level 1 
in ultrasonic people may follow the course. 

 
The training programme accomplishes the syllabus recommended in the technical 

report UNE CEN/TR 25107 IN. 
 

This syllabus is divided in 5 big modules: 
 

1. Physical principles 
2. Equipment 
3. Test 
4. Type of defects 
5. Technical instruction. 

In turn, every one of these modules is divided in didactic units where is developed the 
technical and practical contents through exercises of mandatory resolution and to be sent to 
the tutor; these exercises can be of calculation, of the use of the ultrasonic simulator or of 
writing. 

 
For the at distance step the minimum estimated time is 70 hours, 48 theoretical and 22 

practical. 
 

The presential step, including the exam, will have duration of 40 hours, 5 theoretical 
and 35 practical. 
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2.2 Platform 
An e-learning training system has to go further of being a multimedia presentations 
container, it should be a Learning Management System (LMS) including, in a certain way, 
utilities for the global management of the training actions. 

 
The users management gives mechanisms to record the different persons 

participating with their different roles: tutors, pupils, etc. 
 
It allows different access levels as a function of the permits assigned to everyone. 

 
It prepares mail distributions lists, interest communities, etc. 
 
Contents normalizing to make easy the contents handling, since they have to 

follow a development standard, in this case we have chosen SCORM (Sharable Content 
Object Reference Model). 

 
Contents diffusion to make easy to the pupil the access to the contents with 

Independence of the form in which they are, making also easy to give answer to the 
questions, including those like videos or demonstrations that are more extensive. 
 

Training organization that allows the course surveillance in a sequential way, 
assigning to every topic a certain time and to go on the milestones reached by the pupil. 
Also it is provided with warnings over the programmed aspects. 

 
Invigoration and tutoration are two aspects with essential importance on the 

course success since as much the invigorators as the tutors accompany the pupil in his 
training process, in such a way that he feels the invigorator presence encouraging him and 
aiding him to solve his time problems, his apathy, his tiredness, achieving through this that 
the number of pupils leaving the course is low and, therefore, the majority of them finish 
the courses. 

 
On the other hand, is the tutor who is there to solve doubts, correct exercises, 

propose activities to aid the pupil to acquire the knowledges, following tutorization usual 
models like SYNCHRONOUS through chats, videos, teleconferences or 
ASYNCHRONOUS through mail, discussion forums, notices board. 

 
Virtual community covers the no-formal tutorization with relation to the course 

members and may give access to experts, informal talks and searchers to be able to deepen 
in certain areas and knowledges. 

 
2.3 Contents development  
The purpose is to prepare didactic materials covering the contents in function of the marked 
objectives and allowing to reach and evaluate the desired competence. 

 
To identify the pupil profile is of vital importance, and the desired competences to 

adapt the contents to their needs and characteristics with the purpose of filling the existing 
gap between the present knowledges and those to be attained at the end of the training 
action. 
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Figure 1 Taxonomy of knowledge 

 

We have organized 18 topics sorted out in a hierarchical sequence that obliges to be 
followed such as they are defined. 

 
To have an adequate progress, each one of these topics has assigned an estimated 

minimum duration, besides each topic has a series of auto evaluation activities, mandatory 
exercises and simulations that allow to avoid the pupil passivity, so that he creates his own 
knowledge on the basis of the information he receives. 

 
To define some navigation parameters which avoid that the pupil navigates in an 

erratic and untidy way giving to him a scheduled and guided course tracing, obtaining an 
improvement in the knowledges acquisition. 

 
Leaving aside the didactic materials used until now in the presential training, three 

blocks of specific materials have been developed thinking in the at distance training: 
 

Multimedia presentations that may be assimilated to the explanations that the 
professor gives in the presential training. 

 
Study guides containing all information given in the multimedia presentation and 
delivered to the pupil, serving, then, as a documental basis for later study. 

 
Simulations and tutorials oriented towards the skills development since they replace 
real practices to be performed with the equipments and other accessories, they 
approach the pupil to the reality he will find in the class room when accomplishing the 
presential part. These utilities are organized in three levels: REPRODUCTION, it is a 
recording showing how is performed an activity (for instance, videos on how to do a 
distance adjustment), INTERACTUATION, the pupil, in a guide way, performs 
practically the execution (for instance, the adjustment in 100 mm distance), 
INTEGRATION, the pupil has the equipment and performs the proposed execution as 
if it was a real equipment reacting to the manipulations (for instance, simulated 
inspection of a forged bar). 

 
The evaluation to measure whether or not the pupil has acquired the knowledges with 

benefit and is prepared to attend the presential sessions without studying again topics 
already learned. 
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Among the multiple forms to do so, we choose to evaluate the delivered materials 

pursuit verifying that the whole itinerary has been covered, performing all proposed 
activities and sending to the tutor all exercises (theoretical and practical), and, at the end of 
every topic, he has to pass a test. 

 
3 Model of course  
 
PROGRAMME ULTRASONS LEVEL 2 
Pupil characteristics Graduated from technical college or university. or 

Levels 1 without university degree.  
Objectives  The course purpose is to acquire the needed theoretical-practical 

knowledges to perform inspections in different types of materials by 
means of testing techniques using ultrasound. 

 
The intention is that the pupil is able to perform ultrasonic tests in different 
pieces and/or materials, to choose the most suitable inspection technique in 
each case, to adjust the equipment, to register, to classify and to evaluate 
the results under acceptance and rejection criteria, to prepare inspection 
reports and to write technical instructions for levels 1 and 2 inspectors. 

 
This course gives the needed knowledges to stand for certification as level 
1 direct access using the reduction included in the UNE EN ISO9712:2012 
standard. 

Duration 110 hours (70 hours e-learning and 40 presential hours) 
Estimated time to study at 
distance 

70 hours along 3 months. 

SYLLABUS 
MODULES DIDACTIC UNIT 
Module 1. Physical 
principles 

1. Introduction to the NDT. 
2. General ultrasonic principles. 
3. Modes of waves propagation. 
4. Interfases phenomena. 
5. Waves attenuation. 

Module2. Equipment 6. Generation and reception of ultrasonic waves. 
7. Ultrasonic field of a probe. 
8. Types of probes. 
9. Ultrasonic equipments. 
10. Characteristics of the complete equipment : Apparatus, cables and 

probes.  
Module 3. Test 11. Testing techniques. 

12. Test conditions and parameters election. 
13. Ultrasonic test adjustment. 

Module 4. Type of defects 14. Discontinuities characterization and evaluation. 
15. Defects. 
16. Ultrasonic test applications. 

Module 5. Technical 
instruction and new 
techniques 

17. Reference documents. Technical instruction. 
18. New developments. 

Didactic media Multimedia presentation, demonstrations, simulations,   
pupil’s guide. 

Evaluation Contents pursuit, exercises sending and test at the end of each topic. The 
course achievement will be done once finished the presential part. 
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4 Conclusions 
The e-learning has many advantages in the learning process. 
 
The presential training can’t be given up when in the learning process is necessary 

to acquire skills. 
 
Nevertheless it exists a danger since the employer or the pupil can appeal to these 

training types with the only objective of reducing the times to be in the class room.     


