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Abstract  

To have the “right” competence for a specific work task has become very important in a world of high 
competition, continuous developments and fast changes. Without the necessary skills to handle a task 
the future for an enterprise can easy become uncertain. Since time is limited the process of acquiring 
relevant competence has to be efficient. There are many ways to build up knowledge in a new field. A 
common practice is to let the employees take courses in house or outside the company. The 
knowledge providers for these activities are typically learning institutes, educational companies or 
universities. 

The WBL-IE project presents a model that focuses on SMEs Small and Medium-sized Enterprises and 
work based learning, where tailor made learning activities play an important role. This model tries to 
pin- point the key educational areas of interest for the actual company. The start point is to find out the 
specific needs that the enterprise has and what complimentary skills and competences are necessary 
to strengthen, broaden and make better use of the knowledge that already exist within the company. 

The WBL-IE project target SME with less than 250 employees. Characteristic for these companies are 
that they have slimmed organisations and often no real focus on Continuous Engineering Education 
(CEE). Education activities are therefore closely linked to short term requirements and actions. The 
SME´s are acting on a high competitive market and often need to make very prompt decisions based 
on strategic choices. 

The WBL-IE work is based on earlier research in education modes in industrial engineering. One of 
the most interesting findings came from an interview campaign regarding continuous education in 
SMEs active in industrial engineering. Very few of the companies if any had a plan for their 
competence development to present. But at a deeper analysis you could find an important number of 
learning activities going on. There was in fact an unwritten competence development plan.  This 
means that SMEs already have a competence development process going on. With this observation in 
mind a new approach to the implementation of education activities in SMEs was developed, the WBL-
IE concept.   

The WBL-IE concept starts with an interview session with a number of stakeholders in the company 
organization. The interviews are made after a guide especially developed by WBL-IE with the goal the 
give a realistic and complete picture of the many different learning processes going on in the 
organization. The role of WBL-IE is both to introduce the concept and implement and maintain it. The 
role means to have resources for analysing, proposing and supporting the competence development 
in SMEs active in industrial engineering. One of the most important factors in the implementation is the 
facilitator. The facilitator is a person with the ability to enhance the different learning processes in the 
company.  

The concept of WBL-IE model involves creating a learning environment that promotes focused 
learning in different settings. To meet the stakeholder on her/his home arena gives a deeper 
understanding of the companies’ situation and in which direction they are aiming at. A thorough 
understanding of the current state will help the stakeholder and the facilitator to pin point key issues to 
address and together develop a plan that will be beneficial for the company. A program for pilot tests 
is running and findings/results will be reported. 

Keywords: Work Based Learning, Industrial Engineering, Continuous Education, Small and Medium 
Sized Enterprises  



1 INTRODUCTION  

To have the “right” competence for a specific work task has become very important in a world of high 
competition, continuous developments and fast changes. Without the necessary skills to handle a task 
the future for an enterprise can easy become uncertain.  Since time is limited the process of acquiring 
relevant competence has to be efficient. There are many ways to build up knowledge in a new field. A 
common practice is to let the employees take courses in house or outside the company. The 
knowledge providers for these activities are typically learning institutes, educational companies or 
universities. 

A project WBL-IE (Work Based Learning in Industrial Engineering) within EU´s Lifelong Learning 
Programme/ Leonardo da Vinci/ Transfer of Innovation has been designed to foster closer cooperation 
between the worlds of VET providers (Vocational Education and Training) and industry. The focus will 
be on developing an education model that will bring the learning process directly into the workplace. 
The inspiration is the concept of Work-based learning (Boud, 2001) and a facilitating approach used in 
teaching (Kolmos et al., 2004). The model will be called Work Based Learning in Industrial 
Engineering (WBL-IE) and its main objective will be to create a sustainable framework for learning in a 
working environment.  

The 2-year WBL-IE project granted by the European Commission was started in March 2014 and the 
consortium consists of six partners from Ireland, Netherlands, Germany, Denmark, Sweden and 
Finland. Institute of Industrial Engineers (IIE) on Ireland coordinates the project and the other partners 
are either universities or educational providers. The idea is to develop and test a model for skills and 
competence development for employees within a company environment. 

The target group for the WBL-IE project is SMEs (Small and Medium-sized Enterprises) active in the 
engineering sector. This group is selected since they have difficulties to manage and use the 
possibilities available for VET. There are many reasons for this and the WBL-IE project is developing 
new ways to take advantage of available opportunities in order to enhance the continuous learning 
process. 

2 WHAT IS THE PROBLEM? 

The question is why efforts connected to learning activities in SME´s have low priority. In order to find 
the answer companies have been interviewed. The investigation shows that many SMEs act with a 
short term perspective and only use VET when an urgent matter has to be solved. However at a closer 
look you find that in reality a lot of informal learning processes are performed within an SME. This 
observation opens up for possibilities to both enhance the learning process and to add tailor made 
learning activities. 

The WBL-IE work is based on earlier research in education modes in industrial engineering. One of 
the most interesting findings came from an interview campaign regarding continuous education in 
SMEs active in industrial engineering. Very few of the companies if any had a plan for their 
competence development to present. But at a deeper analysis you could find an important number of 
learning activities going on. There was in fact an unwritten competence development plan.  This 
means that SMEs already have a competence development process going on. With this observation in 
mind a new approach to the implementation of education activities in SMEs was developed, the WBL-
IE concept.    

3 THE WBL-IE CONCEPT  

The WBL-IE project presents a model that focuses on SME´s and work based learning, where tailor 
made learning activities play an important role. This model tries to pin- point the key educational areas 
of interest for the actual company. The start point is to find out the specific needs that the enterprise 
has and what complimentary skills and competences are necessary to strengthen, broaden and make 
better use of the knowledge that already exist within the company. 

The WBL-IE project target small and medium-sized enterprises (SME) with less than 250 employees. 
Characteristic for these companies are that they have slimmed organizations and often no real focus 
on Continuous Engineering Education (CEE). Education activities are therefore closely linked to short 
term requirements and actions. The SME´s are acting on a high competitive market and often need to 
make very prompt decisions based on strategic choices. 



3.1 WBL-IE model 

The WBL-IE model is based on a six step process (see Fig 1.). It starts with an interview session with 
a number of stakeholders in the company organization. This first step is called “Introduction procedure 
at company visit”. The interviews are made after a guide especially developed by WBL-IE with the 
goal to give a realistic and complete picture of the many different learning processes going on in the 
organization. 

 

Step 1: Introduction procedure at company visit 

Step 2: Company Training Needs Analysis (TNA) 

Step 3: Training Needs Analysis (TNA) for Learner  

Step 4: Recommendations for training methods 

Step 5: Implementation 

Step 6: Overall Evaluation of the Training Programme 

Fig 1. The six steps in the WBL-IE model (WBL-IE=Work Based Learning in Industrial Engineering). 

 

The experience is that interviews must be very well planned and performed according to this structure. 
In many cases interviews end in a confusing manner if not kept to plans. The interview results are 
base for the map of learning processes and the following analysis. From the analysis a number of 
potential improvements can be observed. These are expressed in step two, “Company Training Needs 
Analysis (TNA)” and step three “Training Needs Analysis (TNA) for Learner”. As learning is very 
individual process a dialogue with the management and individuals regarding possible actions will be 
the next step. The result from the dialogues is a proposal for a number of improvement activities. This 
is called step four “Recommendations for training methods” in the model.  

The role of WBL-IE is both to introduce the concept and implement and maintain it. The role means to 
have resources for analyzing, proposing and supporting the competence development in SMEs active 
in industrial engineering. These activities are taken care of in step five, “Implementation” and step six 
“Overall Evaluation of the Training Programme” of the model. A general picture of the WBL-IE model´s 
components is exposed in Fig 2. It highlights the three main activities in the model: Introduction, 
Analysis and Implementation. 

 

Fig 2. An overall picture of the WBL-IE model. 

 

3.2 WBL-IE Toolbox 

An important part of the WBL-IE model is the different tools that have been created to realize the 
concept. There are six tools available that will be described in more detail in the following. These 



symbolic tools can be seen as handbooks giving practical advice and guide lines on how to get started 
and which actions should be taken in order to achieve the best result. The names of the tools are 
shown in Fig 3. 

 

Tool 1:  Guide for interview of employees 

Tool 2:  Guide for interview of management 

Tool 3:  Guide for analyzing of learning process and 

identifying areas with improvement potential 

Tool 4:  Guide for compilation of support program 

including tailor-made activities 

Tool 5:  Guide for implementation in industrial organizations 

Tool 6:  Support resources with facilitators 

Fig 3. The six tools in the toolbox used in the WBL-IE model. 

Tool 1 “Guide for interview of employees” is used during the interview session of the employees in the 
company. It gives both advice and instructions for collecting data. Different focus areas are specified 
in the guide. These are: department description and strategy, organization competence profile, 
interviewed persons background, personal interest and ambitions. Part of tool 1 also concerns 
informing about WBL and discussing around possible use of WBL-IE concept and support. 

During the whole interview session it is very important for the interviewer to be open minded and 
sensitive to any additional information that is given. The best results are achieved if the purpose of the 
interview is well defined/presented and it is clearly stated in which context the information will be used. 
It is essential that the employee is comfortable in the interview situation and that she/he can talk freely 
and is not restricted by a conventional questionnaire with yes and no answers or predefined choices. 
Mutual trust between interviewer and employee is a key element for collecting information. 

Tool 2 ”Guide for interview of management” target the management and has a similar structure as 
Tool 1. Focus is on gathering information about the interviewed person’s job description, background, 
personal interests and ambitions, views on role in organization. In the same way as for the first tool; 
informing about WBL and having a discussion about the potential use of the WBL-IE concept are two 
important parts. 

Tool 3 “Guide for analyzing of learning process and identifying areas with improvement potential” 
concerns mapping of different ongoing learning activities in the company. Emphasize is on how 
information is collected, which learning situations exist in the company and how learning is initiated. 
Learning can be done through for instance reading (web, journals, books), contact with colleagues 
(meetings, informal), learning by mistakes (analyze mistakes), exchange of experience (meetings, 
web, private), study visits (customers, others), conferences/meetings (national, international), courses 
(general, tailor made) and customer contacts (follow up, consulting). 

Tool4 “Guide for compilation of support program including tailor-made activities”. One part of this tool 
describes and gives guidelines how the so called facilitator function should be introduced for the 
management. The facilitator function plays an important role in the WBL-IE model since this person is 
the catalyst in the process. A facilitator can be defined as: 

`Facilitation literally means `easing´. Its art is in drawing out the wisdom 
already embedded and lying dormant in the psyche of the learner.  
Facilitators are people with the skills to create conditions within which 
other human beings can, so far as is possible, select and direct their 
own learning and development. A facilitator is a `process guide´ who 
works with a group to assist it to achieve self-defining purpose.´ (Gregory, 2002). 



When elaborating the teacher or trainer’s role as a facilitator it suggests openness towards the learner 
and contains a more balanced power relationship between teacher and learner. It signals open space 
even though there is still the task of guiding, advising and teaching the learner to tolerate insecurity 
and guide them in start-up and closing processes, etc. However, to be a facilitator of learning 
Rogers(1967) point out that the most important basic attitudes are sincerity and purity and when the 
facilitator is an authentic human being who appears as he or she is and enters into relations with the 
learner without any exteriors, the chance of being successful is greater. Facilitation invites many 
different roles and forms of involvement in the learning processes. The facilitator’s different roles may 
be described in relation to the degree of participation in the learners’ course – identified as learning 
objectives. Being a facilitator in WBL-IE is a new role and therefore it needs elaborations. 

Tool 4 also gives guidelines for how to schedule support activities and describes a system for check-
points in order to promote the learning process. How to identify WBL priority areas, how to select and 
identify participants of the WBL program, how to develop WBL tailor made activities and courses, 
advice when discussing with company management and how to present the results in a progress 
report are other areas that are included in the tool. 

Tool 5 “Guide for implementation in industrial organizations”. This tool describes and gives guidelines 
how the facilitator function should be introduced to all potential participants in industrial organizations. 
It outlines schedule and check-points for support activities, it give guide lines for presenting identified 
WBL priority areas and how to schedule developed WBL courses. It also gives suggestions and 
advice when performing discussions with participants and presenting progress reports. 

Tool 6 “WBL-IE Support resources with facilitators” is an important tool since it describes the support 
function. It give guidelines how facilitators with high competence should be selected/recruited, how the 
training of the external facilitators should be made, and how best practice for support in specific 
technical subjects can be achieved. Tool six also indicates how an on-line support both for 
administrative and engineering subjects can be designed. 

 

3.3 WBL-IE approach  

In this section the WBL-IE approach is described. The stakeholders involved in preparing a WBL-IE 
programme are all indispensable for the development; however they contribute to the process in 
different ways and at different time in the programme. 

Fig 4 is an illustration of the process of a WBL-IE programme, where the process is divided into a 
strategic level (the blue process flow) and an operational level (the green process flow). This 
distinction of organizational levels is to make sure that the programme has a strategic aim and 
commitment from the management level of the company and the operational process, is conduction 
the programme within a the company context. 

The WBl-IE process flow is not to be perceived as a linear process; in fact it is an iterative process 
with the flexibility to be modified according to preferences and requirements of the organisation. The 
steps in the process are: 

The strategic level 

 WBL-IE partnership (training provider) presents the WBL-IE concept to the SME and the SME 
presents their initial identified needs for skills and competences, or area where training is 
required 

 WBL-IE partnership performs a training need-analysis on the company based on an interview-
guide prepared for the WBL-IE project 43rd Annual SEFI Conference June 29 - July 2, 2015 
Orléans, France 

 The employees identified by the SME management as learner in the programme are 
interviewed and a ‘Learning Outcomes Descriptions’ prepared for each individual - based on 
which an individual job description with ‘learning outcomes’ is produced 

 The most appropriate pedagogical approach is selected, based on the particular requirements 
of the SME and employee (learner) 



 A WBL-IE training programme is created and agreed with the SME management and each 
individual learner – to ensure commitment a three part contract can be prepared by the 
training provider 

 

 

Fig 4. Overall picture of the WBL-IE approach 

 

The operational level 

 The WBL-IE concept and process is again introduced to the learners and other stakeholders. 

 If needed an internal facilitator is identified and trained according to the specific needs of the 
programme 

 The training programme is initiated and evaluated. 

The WBL-IE model is to be tested in the six partner’s countries to further develop the model and to 
identify possible cultural differences, which can be adapted to the process flow model. The actual 
implementation of the programmes has to develop through practice, which also will be a future activity 
of the partnership to analyze and conceptualize the process. 

4 PILOT TESTS  

The collected reactions for industrial stakeholders so far, have been from very positive to reserve. 
These reactions though, are random according to who was responding and the person’s position in 
the organisation. However, the focal matter of the introduction of the WBL-IE model - to base the 
learning on activities in the company - was generally appreciated. It also seems as if the SME’s have 
been attracted to the possibility of having the training located at the company site and furthermore, 



that the WBL-IE concept has an element of being a tailor-made program designed to meet individual 
needs both in regards to the SME requirements and also the learners. 

Although the amount of company contact to date is not statistically significant a general trend has 
begun to emerge. Many of the larger organisations contacted were particularly interned in the training 
needs-analysis aspect of the WBL-IE process, and view this aspect of the process as an efficient tool 
for identifying the key areas where their training strategies should be focused. On the other hand the 
smaller SME’s did not think about their training needs in a strategic way, but more in a reactive way –
once they were introduced to the WBL-IE process they recognised the advantages of systematically 
identifying the skill shortages in their organisations and delivering training in practical and focused 
way. One small company with 20 employees appreciated the possibility to receive external support for 
the learning processes running within the company. They are small but active in complex problem 
solving in production of advanced components for industry. 

Another company with 30 employees and active in advanced machining as subcontractor also gave 
valuable input. The enterprise has contracts with very advanced companies and need a staff with high 
competence level. The WBL-IE concept was introduced to the company management by a 
presentation with following discussion. 

To have external views on internal problems is generally very valuable and appreciated. Earlier 
contacts with the company where a group of people came to the company site and had a strategic 
choice presented for them. A structured discussion managed by external leader gave very valuable 
viewpoints and had important role in the actions taken by the company management. This is a very 
illustrative example of a work based tailor made activity mentioned in the WBL-IE concept.  

The discussion around the informal learning in the company was difficult to structure but the under 
lying feeling were definitely that a support in different situations with problems is very useful. For the 
company it was a new way of looking at the competence development for the employees. They also 
appreciated the possibility to support what is going on. Our suggestion to design tailor made activities 
around problems occurring also met a positive reaction. 

It was agreed to a have a renewed contact to discuss eventual further actions. The companies signify 
that they have difficulties identifying the need for the right know-how [competences] likewise they want 
to make sure that the workforce [learners] are cooperating and committed to the process. The general 
impression is that the WBL-IE concept was meet by positivity and interest, which has generated plans 
for further actions. All of the companies were positive to more information and the impression is that 
the WBL-IE concept developed at the actual company is the best way for further actions. 

 

5 CONCLUSIONS AND FUTURE WORK  

The WBL-IE project has as main task to create a model for work based learning (WBL) for SME: s in 
engineering subjects. The WBL-IE model describes the continuous learning process in engineering 
companies and methods to improve it. It will also form an organization with the scope to implement 
both the concept and products and services. 

The WBL-IE project addresses competence development in industrial organizations based on running 
activities. The concept is to make the management and employees aware of the learning modes 
existing in the organization and how this can be enhanced and extended to new areas. When we are 
approaching companies for discussing competence development you almost every time find a positive 
attitude from the management. However in the daily life competence development activities often get a 
low priority. The WBL-IE initiative has as a goal to make industrial organizations aware of the 
important possibilities to integrate the learning with the daily work and improve it by more activities. 

The WBL-IE project team has found that most of the learning is initiated from the work running in the 
company. It can be of many kinds but a common factor is the search for information. There are many 
ways of finding the information needed and they are of different kinds. It could be to consult a 
colleague, search internet, read books and reports, make experiments, contact schools etc. It could 
also be to visit a seminar, hire a consultant to initiate a course and other ways. 

The WBL-IE business can be defined as marketing operation for learning products based on the 
worked based learning concept. The WBL-IE offer services as analyzing, support and supply of 



learning products to SMEs. The market potential for such services and products is large but the 
accessible part is strongly depending of the ability to make the message accepted by the market. 

The WBL project will run an extensive test programme in all partner countries in order to gather more 
information about the implementation process. This information will be used to refine services and 
products. The goal is to establish a support function in all partner countries. 

In order to manage the supporting activities a facilitator function is established. This can be a person 
trained by WBL-IE from the actual enterprise or a facilitator from WBL-IE. The supporting activities can 
be both to assist ongoing learning processes and supplying tailor made WBL activities as for instance 
courses. 
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