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1. Introduction 
 
Systematic Approach to Training has been used at TVO as the basic principle directing 
training activity especially in the training of operating personnel.  
 
This paper presents how training in general has been planned to be developed. Special 
attention has been paid on the more systematic realization of the training program of 
maintenance personnel. 
 
2. A survey on development of company training by making use of new pedagogical 
ideas and technology 
 
A quantitative survey- research, based on an enquiry, has been performed with the purpose to 
outline the employees' opinions on "good training" so that effective ways could be found for 
the realisation of training. The respondent had to choose the best answer from prepared 
options, put statements into the right order or evaluate statements on the scale of 1-5 and 1-3. 
In addition the enquiry involved a few questions where the respondent could write his 
opinion. The results have been evaluated from the point of view of how the employees have 
experienced training and how it could be developed according to the model of investigative 
learning within a net-based learning environment. Group managers, work leaders and other 
employees from the production and technical departments were chosen as the test group.  
 
2.1. The goals of training 
 
The attached bar diagram illustrates results regarding the goals of training and what was 
expected of and hoped for from the training. Statement 9 got the highest score and statement 5 
the lowest. 
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1= The training is involved with my own goals of progression in my work 
2= The training is realised in a group as project work 
3= Training increases my own expertise 
4= The goal of the training is to guide us to effectively solve the problems we face at work 
5= The training helps to make you aware of the difference between your own beliefs and facts 
6= I can develop myself as a whole with the help of the training 
7= The training makes use of all the latest technology 
8= The instructor is professional and knows how to guide the learning of his students 
9= The training gives information of the knowledge & techniques that are needed in the work 
 
A clear majority felt that effective training is based evenly on both lectures and the exercises 
of the students. The people who responded thought that lecturing does not teach, active 
making of exercises and conversation is what teaches. Also the repetition of issues was 
considered as an essential part of the learning process. To the question "where has learned 
working skills", clearly the most common answer was in work life, in practise. It appears that 
basic training is only a compulsory intermediate phase for many to get into the work they 
want. 
 
2.2. Effective learning environment 
 
Multiple-choice questions were answered according to the table below.  
 
Evaluating learning environment 

  % 
 

1. the most suitable study  
situation (time&place) 

does not matter 
not depending on time/place 
tied to time&place 

36 
27 
32 

2. receiving information visually 
orally 

86 
5 

3. best way of illustration multimedia presentation 
video 

50 
5 

4. best study technique 
underlining 
writing abstracts 
reading text 

41 
32 
27 

5. what you learn best 
practical things 
wholes 
details 

50 
41 
5 

 
1) It does not really seem to matter how the study situation has been organised. 
2) Receiving information visually was clearly seen as the most effective way.  
3) A multimedia presentation was voted as the best way of illustration as video programs 
were generally seen as ineffective. 
4) Favourite study techniques were dependent on the person: learning is a personal thing. 
5) From the issues that need to be learned the easiest to adapt were the practical things and the 
wholes, details were difficult to memorise.  
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2.3. Applying the concept of investigative learning in the training of the different 
departments of an organisation 
 
The respondents had to evaluate their own know-how by giving a numerical value in the scale 
of 1-5 to different areas of know-how. The next picture shows a comparison between the 
production and technical departments' averages concerning all sectors apart.   
 

Evaluating ones own know-how
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average
(production
department)
average
(technical
department)

13.1 co-operation skills   13.6 evaluating ones own learning 
13.2 PERCEIVING THE ESSENTIAL ISSUES 13.7 MOTIVATION 
13.3 WORKING INDEPENDENTLY  13.8 PERSEVERANCE 
13.4 ability to solve problems  13.9 tolerating insecurity & taking risks 
13.5 ability to associate information  13.10 applying information to practise 
 
We can see from the picture that the biggest difference between the departments is in 
motivation and perseverance. In the production department these qualities are evaluated as 
much weaker in ones on know-how than in the technology department. This result can 
perhaps be explained by the natural factor that the work assignments in the production 
department are often mechanical and short-term, when in the technical department you 
sometimes have to analyse and plan for long before the solution for the problem at hand 
becomes clear. As you can see in the picture, working independently and the perceiving of the 
essential issues are considered equally strong in both departments. 
Most people imagined for a computer-assisted learning to demand plenty of self-discipline 
and own interest. Generally this type of learning was seen as self-instruction with the help of a 
program. If you were not studying manual skills, a learning method based on computers was 
thought to be effective, but the control of the teaching technique was considered problematic. 
In addition, the control of the learning results would be an absolute necessity. 
 
3. A plan for the renewal of the basic training of maintenance and planning personnel 
 
It has been tried to find out how the training of maintenance and planning personnel responds 
at present to the forthcoming know-how challenges and how training should be developed, if 
it would not survive the challenges at its present state. The basic training needs of the 
maintenance and planning personnel has been charted, taking the gradual change of 
generation within the maintenance personnel into consideration.  
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The results show that the current training, which is done according to the training program of 
the maintenance personnel, only accounts partially for the real needs. On the other hand, the 
current courses are long, and they deal with several issues too widely considering the needs of 
the maintenance and the planning personnel. Maintenance, planning and training units have 
prepared a development plan for training. Especially the following subjects should intensify 
the training of the maintenance and planning personnel. 
 

Create a training program for the maintenance and planning personnel, which is more 
systematic than the current one and advances logically. The program should consist of 
a shared basic training program and specific additional parts for different areas of 
technique. 

• 

• 

• 
• 
• 

• 

• 

• 

• 

• 

• 
• 

Develop good quality training material to support the training, and take advantage of 
the available expertise 
Systemise on job training. 
Construct facilities that are required by technical training and work guidance. 
Intensify the creating of individual training plans and the control fulfilment of the 
plans. 
Start up an organised co-operation with good, outside maintenance training 
institutions. 

 
The know-how charting has been started within the whole company. The know-how charting 
is to be as thorough as possible and the results are to be taken into use when training is 
renewed. 
 
4. Training material 
 

When the training requirements have been defined, should the preparing of training 
material be began by applying the following principles: 
Define the general criteria for maintenance training material. Define the material, and 
the maintaining and the usability of the material. 
Acquire outside professionals to prepare the training material. Both the people who 
have know-how on the preparing of the material, and the people who are experts on 
training maintenance personnel, are needed on this. 
Appoint people that are experts on plant issues, and are interested in transferring their 
expertise to the use of other people through the training material, to be in charge of the 
content of the material.  
Acquire necessary “tools”. 
Set up working groups to prepare the training material.  

 
The procedure of preparing training material in this way would make it possible for both the 
theoretical and especially the practical expertise to be effectively transferred to the next 
generation of operating personnel. 
Preparing material in this way would be a long term (years) and a very extensive assignment, 
but it is difficult to see any other way to train new personnel to be at the same level of 
expertise there is at present.  
 
5. Education in the environment of investigative learning 
 
Investigative learning is a new view of a learning process born from the development of 
intellect and thinking. In the model of investigative learning the learning and the construction 
of knowledge work interactively in the same way as an individual and a community.  
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A learning environment can be defined as pedagogically meaningful if it has cognitive tools to 
support, guide and expand the learning process. In addition, you need tools of communication 
for the co-operation between the teacher and the learner and between the learners to be 
possible. A net-based learning environment gives the student tools for communal construction 
of information. Digital learning materials and equipment make most of the phases of teaching 
work easier assuming that they are easily available and the teachers have relatively good 
computing skills. An essential feature of good learning material is adaptivity, the possibility 
of using it in several ways. The Internet, for example, provides you with learning material 
quickly, easily and extensively, the only problem is the need to select the essential and the 
reliable knowledge. The model of investigative learning can be divided into six components. 
 
1) creating a context & anchoring the teaching: In the beginning of the learning process you 
need to anchor the problems you are going to deal with into the learner's earlier constructions 
of knowledge, schemes. The problem of the process of investigative learning should be 
complex 
enough and motivating for the student. In workplace training it would be important that the 
trainees saw the solving of the problem as meaningful for their own work. 
2) learning through problem solving: New knowledge is not absorbed right away, it is built 
by solving knowledge-problems and by creating and evaluating ones own theories and 
explanations. The problems that the students set for themselves have an important meaning. 
3) explanatory learning: Creating a students' own working theories is another central 
component of investigative learning. This helps for being aware of the difference between 
ones own and the new conception before searching for the new information. 
4) critical evaluation: The students evaluate the advancing of their study process critically by 
setting new goals. Critical evaluation calls for constructive interaction within a learning 
community so that new ideas and point of views can be found and developed.  It is also 
important that the end of a project includes self-evaluation, so that the students' understanding 
of their own learning and themselves in control of it (metacognition) would develop. 
5) acquiring new knowledge: The goal of an investigative learning project is to give birth to 
new understanding and knowledge. The working theories of the students must be tested by 
searching information from scientific literature, electrical sources, expert interviews and by 
doing experiments. 
6) sharing expertise: It is characteristic for investigative learning that the whole learning 
community is responsible for the development of the knowledge, so by mutual interaction the 
collective intellectual resources can be used to advance the study process, without forgetting 
the tutors input. 
What would be the right way to approach the employees so that they would gain confidence 
on themselves as the directors of their own learning? What are the pedagogical ways that help 
the teacher in creating an efficient and a meaningful learning environment?  The main 
challenge is, how to integrate the theoretical know-how and the didactic skills of the trainer 
into a working whole?? 
 
When you consider how an industrial company could develop its training in pedagogical 
ways, based on this study you can say that the training should be involved with the problems 
and the difficult situations that have presented themselves in the work. The training motivates 
working if the individual feels that he can make use of what he has learned in practise. A clear 
majority says that they have learned the most important knowledge and skills they need in 
their work by "working". The teacher should highlight practical examples and gather wide 
organised wholes of the issues. These back up the deep understanding of things. These 
comments are about training that is only based on lectures: "mere lecturing passivizes". 
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Only few of the respondents had been involved in a project that had applied the principles of 
investigative learning, but some answers showed that the thoughts involved in this model 
were appreciated. For example on the good teacher –statements the majority saw the teacher 
as the instructor of the construction of information and the learning as a gradually deepening 
research process. According to this study it would seem that the teacher is no longer 
considered as the informant and instead the interaction between him and the students is 
essential. It is important for the learner to have influence on for example the contents of the 
teaching and the planning of the learning environment. The main responsibility of the 
absorbing of the information is with the student, but the teacher is expected to be ready to 
guide if necessary. The goal of work place training should, in addition to the content, be the 
development of the individual's personality. It is clear that a motivated employee is usually 
more productive than a person who is bored with his work. 
 
6. Conclusions 
 
In today's society success is based on applying new technological inventions in both training 
and work. From the point of view of learning and training this means that more attention 
needs to be paid on the ways knowledge and information technology can be used in teaching. 
The primary goal is to create a continuous and gradually deepening process of learning that 
motivates and is meaningful for the learner. The teacher should give up the role of a lecturer 
to support and coach the student in independent structuring of knowledge.  
 
The operating personnel of the future, the change of generation and the new nuclear power 
plant to be built and the training of its personnel will be a challenging assignment. Systematic 
Approach to Training will be a major help in the realization of this. 
 


