[image: image1.wmf]
Socrates Project no 56544-CP-2-1999-1-NO-ODL-ODL

Work Package 3

Title: Guidelines for determining the Competence Gap

Author(s): Geir Maribu, TISIP

for the EuroCompetence team:
Bodil Ask, Agder College, Norway

Bertil Andersson, Mid Sweden University, Sweden

Harald Haugen, Stord/Haugesund College

Theodoros Kargidis, T.E.I. – Thessaloniki, Greece

Demosthenes Stamatis, T.E.I. – Thessaloniki, Greece

Marco Temperini, University of Rome, Italy

Gill F. Windall, University of Greenwich, UK

Liz Bacon, University of Greenwich, UK

Thorleif Hjeltnes, TISIP, Norway

Jan H. Nilsen, TISIP, Norway

Geir Maribu, TISIP, Norway

Arne B. Mikalsen, TISIP, Norway

August 2000

Contact:  Geir Maribu, E-mail: geir.maribu@idb.hist.no

Remark

All reports from the EuroCompetence project are prepared by the actual work package teams, with a responsible author and contact person for each report. Names of team members and contact persons/addresses are listed on the front page.

Guidelines for determining the Competence Gap

Geir Maribu, TISIP

August 2000

Summary

Companies and institutions have to change and adapt to future demands. Key factors common for all companies to survive are educational programmes and collaboration based on ICT (Information and Communication Technology). As a result of global business life the workers also have to master foreign language and culture, and they must know about international rules and regulations.

This report gives a short introduction to what competence and knowledge is, and how companies can work to discover any mismatch between the knowledge that is needed and the knowledge that is present at the company, and in that way uncover the "competence gap"
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Competence

Introduction

Competence
 is of fundamental importance to every company and institution to cope with new markets and new requirements from the customers and clients. It is important to have an under​standing of the fact that the knowledge of each worker and a common knowledge for the whole company are of greatest importance to reach the strategic goals and to carry out the strategic plans.

The competence of the workers is as important as the means of production, the products, the economy and the market, and here we talk about new competence adapted to what the company produces now and will produce in the future.

Increased competition between companies leads to higher demands for quality, shorter delivery time and better guarantee for delivery in time. All these requirements assume that workers have better knowledge and a better understanding of the company's activities.

Competence is not only an important issue at manufacturing companies that make a product, but also at service institutions, both private and public. A social security office or an employment office produces services to the public that must be delivered in time and of good quality.

Not only the companies themselves, but both the labour unions of the workers and the employers federations co-operates for a better understanding of the issue. Govern​ments make reports and prepare the educational institutions for a future where all working people needs refill of knowledge throughout the whole working life.

What is competence?

The word competence is used interchangeable with the word knowledge in most reports discussing the subject. In this report the two words will be used as synonyms.

Learning and competence is very tightly interwoven and it's therefore important to know how learning leads to competence, how we should create learning communities and what each individual should learn.

One central question is therefore: What is competence? Many answers have been given to this question. Some of the answers are listed below:

· Competence is people's ability, alone or in a community, to solve situational and targeted tasks.

· Learning gives new competence. Attitude and knowledge (both practical and theoretical) controls our actions.

· In a changing world we will also question if already learned skills and attitudes are the correct ones to succeed in the future. Established procedures can be complete wrong compared to new challenges. 

Wullf and Skaret [2] operates with two forms of competence (knowledge). That is:

· Implicit knowledge (Silent knowledge): This is an unconscious mental model, patterns of understanding and drilled motor skills.

· Explicit knowledge: This is knowledge that you can point out, that you can articulate in words.

Theoretical knowledge is not always necessary to master a field, but practical knowledge must always be there to master something. 

Important knowledge is very often based on experiences, integrated into something one performs and is based on knowledge difficult to express.

Competitive power for a company can be found in powerful combinations of theoretical knowledge and experienced and silent knowledge.

It is very common to distinguish between individual knowledge and collective knowledge. The last one is knowledge that belongs to a community, for example a group or an organisation. Companies can have procedures for invoicing, for quality control, and for handling customer relations. Only a few of these procedures are formal and written down. Most of the procedures are informal and used more or less unconsciously. The company's collective knowledge are closely bound to the collective procedures and pattern of collaboration that the company masters

Mapping the competence

Competence mapping is to make a connection between what the company needs and what the worker can perform and eventually detect a gap. One assumption that must be present to uncover this gap is that current status of the competence can be documented. The company also has to define what is needed now and in the future. 

With this knowledge one can be able to uncover a competence gap and prescribe what to do next.

To map the competence of a company or an institution is not easy, and below we will take a closer look to competence mapping and related items.

Why map competence?

The companies and institutions experience a gap ("the competence gap") between the existing knowledge in the organisation and the needed knowledge. This gap has come into being because the market is demanding and only companies/institutions that adapt to these higher demands will survive.

These demands deal with quality, price, time of delivery etc. That means workers have to learn new skills, both regarding to the product or the service produced and to the marketing and transport of the product.

We have to sure that each worker and the company as a whole has the correct knowledge to fulfil these tasks. Therefore we have to map the competence and compare this existing competence with the wanted competence, the competence that is needed to make a better product and thereby to survive in a competitive market.

One more important aspect of "competence mapping" is that the mapping process initiates other processes in the company/institution that is very important. Since the mapping process can be quite extensive each worker will be more active in relation to the company's goal and strategic plans of the company

Problems with competence mapping

Competence mapping should focus more on what the organisations as a whole can manage than looking at the formal knowledge that each individual worker has. 

But of course, we have to start with each individual, to fulfil that each individual has the wanted formal knowledge and the necessary skills and know-how to do a god job for the company. The problem is that it is here the gap comes true, it's between what we can measure and what we know about each individual on one side and what is needed by the company on the other side.

The problem is the silent knowledge, because it his here the competence gap most often is uncovered. Silent knowledge is visible when the individual performs a task, preferably a task relevant for the new challenges the company is meeting. Otherwise silent knowledge is not visible.

Competence development

The company

The development of the competence must be connected to the company's goal and strategic planning. Important questions are:

· What is the company/institutions core competence and what must be mastered to succeed?

· How should the companies arrange its program for competence development? 

What is, for example, most important for the company to succeed and to reach it's goals: Is it customer support or is it general service, is it price or is it quality? When the company knows what the most important issues are, the right program for competence development can be started.

Seen from the company, competence development is always a question of obtaining new competence, developing new competence and phase out old, not needed competence. The goal is always to have the correct competence needed to help the company reaching its goals and its most important challenges.

The individual

For each individual worker one has to make following questions:

· What kind of competence is valuable for me, both in the context of the challenges of the company and for the general development of the society?

· How can I obtain the "asked for" competence and how can I implement it in practical working?

Competence for the individual is important in the companies' view as stated above, because the company is depended of the individual competence. But competence is also important for the individual as such because a positive attitude from the worker is a very important condition for a good work and an experience of mastering the work. 

New competence enables the worker to meet new challenges and to solve new tasks.

Competence mapping seen from different views

Wullf and Skaret [2] claims that it is not possible to map competence and that it is not possible to get a map of all the competence that exist in a company or in an institution. 

The reason for this statement is that a company is constantly changing together with a surrounding that is also constantly changing. That means a map made today will not be useful tomorrow.

The most interesting competence is the competence that produces most competition power, but that competence is most difficult to map because it is silent (implicit) and very often collective. The silent competence pops up only when it is needed. (See [2], page 3).

When mapping competence it's crucial to choose one or more views for how to look at competence. The question is what aspects of competence one should try to map.

Wullf and Skaret list several such perspectives (or aspects) to consider competence:

· The Individual perspective - Find out what competence each individual in the company has and find out how these findings fits together with the company's goals and strategy.
We don't talk about a complete competence map for the individual, but more of important segments, for example extensive knowledge about products is necessary for people working in a department store.  

· The business perspective - What competence is need to reach the internal and the external goals? What new goals are possible through the new competence that has been obtained?

· The changing world perspective - How can we identify need for a change in a way that initiates a process for change? How should a learning environment headed for change be designed? How can we make a good mixture of formal learning processes and informal learning through practise at work? How to balance collective and individual learning.

· Collaboration, learning in network - The concept of creating learning material in collaboration is used very often nowadays. The concept strengthens the issue that the students themselves should contribute to produce the learning material, and thereby learning more. In this perspective we also talk about competence development through common research and development projects and planned learning activities between companies that co-operates.
One important question is how can Information and Communication Technology contribute to collaboration and next to competence development in companies.

Do we need some general competence to handle future?

Despite these built-in problems with the task of uncovering the competence gap we have to try to find out what competence the worker has today and what is needed in the future. Can we uncover some general competence that every worker needs for the next 5-10 years, a competence that we most certain know that workers need in a changing world? If that's true the task is more manageable, because then we could uncover if these knowledge items are present or not. And in that way we can uncover a competence gap, and prescribe a cure for how to fill the gap.

The problem is of course which general items of competence are important in the future. Some items seems to be quite clear in a smaller and smaller world with people working together globally through global electronic networks. These items are:

· Collaboration based in information and communication technology

· Language

· Culture and interpersonal relations

· Rules and regulations from the EU

Methods for mapping competence

Several methods have been created for mapping competence. The methods use different perspectives in the mapping, from looking at each individual to looking at the whole company. Some of the methods are quite simple with a set of questions and others start an extensive process lasting several months.

In the following some of these mapping methods will be sketched in order to show what the discipline is about.

The KOM UT!-method

This method is described in [2].

In this method 8-15 persons from the company/institution works in a group. They represent important functions in the company both from the management level and from the workers level. This process involves 4 meetings and the whole process lasts 4-6 months.

The process starts with a short overview of the history of the company and the current area of activity including an analysis of necessary core competence in each area. Next new possibilities are evaluated and lastly the group articulates strong and weak aspects of the company.

First meeting

Decide if information should be collected from customers and workers in the company. Create procedure for personal interviews with customers and workers.

This information is used to check if the company fulfils core demands from the customer, and try to find out how the customer's demands can change in the future.

Second meeting

Decide which aspects should be more thoroughly discussed, for example aspects about day to day management of the company and develop the company for the future (strategies).

· Day to day management: Satisfy the customer's demands cost-effective and finding the most optimal price for the product. 
Focus on items that is driving the costs, for example if there is no stream lining in the production or focus on aspects that gives increased income for the company. 

· Strategy: Action plans for what has to be done to develop the company further. Prepare the company to meet new demands from the customers and prepare for a changing market and for new technology.

The result of second meeting is an overview of necessary competence elements and each element is assessed on a scale from good to poor taking into consideration what is important and what is not so important.

Third meeting

Discuss which competence areas that should be analysed further.

Four aspects are evaluated in order to develop action plans for how the area should be improved or should be developed further. 

· Problem insight - Why is improvement or better utilisation of the competence important?

· The type of knowledge base - Silent/explicit, individual/collective

· Organisational conditions for learning, positive and negative relations

· Important methods for learning in the chosen process

The analysis of each competence area ends up in practical action plans. These plans deals with better utilisation of existing competence and if upgrading of competence is necessary in any area.

Fourth meeting

The purpose of this meeting is to be sure of the continuation of the competence process. Report back to the company how the process has effected the competence work generally and how the identified initiatives have been adapted into the company.

Another method (without name)

This model is described in [1] and is a practical method for competence mapping because it says something about what one should do and how one should do it. The method consists of 8 items:

1. Organising the work of mapping. Can we, by looking at the strategy of the company, describe what we have to master get success.
What does our competitors do better than us? What are customer's most important criteria for buying. What are typical trends in our business sector? What can we learn from neighbour companies doing it well? Does there exist a result from research and development that is related to us? How to keep our current customers and how to get new ones?

2. Mapping of critical competence areas. Can we describe future demands to the workers competence 2-4 years ahead? Can we describe the gap between the workers current competence and future demands?
What demands to competence comes from the different areas in the company when looking at the general development in society? What are the consequences for each worker? How to describe what skills is necessary in the future? How can we arrange the work in such a way that new demands are considered as a positive challenge for the workers?
3. Mapping current competence and find each workers job content and current demands to skills.
Make a person-/task table to give an overview of who does what in the company. Make descriptions of each job function in the company. What requirements do exist to each of the job functions? 
4. Gap analysis between current status and critical competence areas. Does the company regularly clarify what the workers wants and what their ambition are related to the company's need.
Accomplish appraisal interview once a year. Agree upon efforts to be done in order to develop necessary competence. Provide new and applied competence to each worker as soon as possible. Train workers in order to help teaching other workers.
5. Make a priority list showing what to do next and relate this list to budgets and measure criteria.
Be sure that results of the process are asked for, and gained results should be praised for.
6. Establish procedures for systematic and continually supervising.

7. To what extent do the company make sure that increased competence really contributes to a better day to day management of the company?

8. To what extent do the company make sure that increases competence makes the company more ready for future demands?

These two examples show us that competence mapping is not an easy task. Competence mapping involves all employees at all levels, and the mapping must be related to goals and strategies of the company.

Too little competence in ICT-based collaboration?

Let's try to relate all these findings about Competence mapping to the project EuroCompetence. 

From the proposal:

The project EuroCompetence has an objective to develop and try out a flexible model for further studies for Adult learners. As the title indicates, the model will cover the need for competence among employees in Industry and Public sector who are going to collaborate with other companies and institutions in Europe. The content in the study program is based on the following subject areas:

· Information Technology in general and the use of Internet in particular

· Methods and Tools for professional Collaboration over Internet, CSCW - Computer Supported Collaborative work.

· EU standards, Programmes, rules for collaboration etc. in addition to Languages and Culture

· Practical skills and knowledge achieved by Project work with members coming from companies and institutions across Europe.

This means that our mission is to uncover competence gaps in the area of how clever workers are to use ICT (Information and Communication Technology) in collaborative work both internal in the company and towards external partners. As well using ICT for educational purposes.

ICT means a global business life and as a result of that workers has to be trained not only in information technology, but also in international rules and regulations, language and culture.

Most people consider the use of ICT as one of the necessary key components to succeed in business in the future. It is therefore crucial for a company to master these techniques.

The next step in EuroCompetence is therefore to make a method and/or a questionnaire to uncover the competence gap in these relevant areas for future business life, these areas that are common to all companies regardless of what business sector the company belongs to.

And after that we have to prescribe how to fill this competence gap with something.

Collaboration

Why collaborative learning and collaborative work?

The ICT acronym stands for Information and Communication Technology. This technology brings people together both for educational purposes and for ordinary business work. In our context we focus mostly on education purposes since our main concern is filling the competence gap.

Important in this context is not only the educational content, i.e. the subjects taught, but also the learning of how to use the technology as a collaborative tool. 

Collaboration

Talking about competence gaps and problems reach the goals of the company because of wrong and not updated competence is very often regarded as a new problem for companies and for workers. Sending workers to seminars have traditionally solved this “competence gap” -problem, for example for one week at a hotel in another part of the country. In the long run this method is expensive and not very flexible.

Modern technology can rise the competence work in the company to new heights. It is not any more necessary to travel away getting competence. Electronic collaboration products, known as Information and Communications Technology (ICT), allow people to work together without having to actually be together. 

The most obvious benefits for workers and for companies are:

· The learning activity is happening at the workplace.

· Modern technology is used.

· The learning activity can easily be adapted to the day-to-day workload in the company.

Enterprise knowledge

Each company has a financial economy to cope with, i.e. budgets, accounts etc. A new term used more and more often is knowledge economy because companies believe that its success will be based on the ability to manage the organisations intellectual capital, also know as the enterprise knowledge [5].

Companies are realising that the ability to better manage the knowledge of the firm will have tremendous benefits to all levels of the organisation. For example:

· Stop reinventing the wheel every time a new project starts because the knowledge learned from past projects is available and accessible by all.

· To collaborate and work with team members around the world applying the best ideas and experts to problems regardless of where they are located.

ICT plays an important role to maintain and to manage this crucial enterprise knowledge.

Tools for collaborative work

Collaboration has of course always existed in companies and between companies. The new thing are that technology bring new dimension into collaboration because it brings people together independently of where they are for the moment and mostly also independent of time, or for short: Independent of location and time.

Collaborative computing is defined as applications that allow the sharing of information and resources between two or more people. The World Wide Web, with its Web pages, is one of the most used tools for collaboration. Orbiting around Web one also find e-mail, electronic discussion groups, chat and desktop videoconferences as the main tools for a computer based collaboration.

A networked computer system provides the basis for a collaborative computing infrastructure.

The rest of this chapter will shortly describe the applications used to collaborate effectively. [6]

E-mail

The most basic collaborative computing application, e-mail, has been around for the longest time. E-mail has replaced the written memo in many organisations, saving both time and money. At its most basic level, e-mail allows end-users to create, send and read messages.

E-mail used for collaboration can be quite demanding because people using it has to be fairly well organised since they have to manage their own message store.

E-mail is best for one-to-one communication and one-to-many communication. For many-to-many communication electronic discussion groups should be used as a better alternative.

One more important feature of e-mail is the asynchronous communication. The people communication need not be present at the same time. The communication can take place when most convenient.

Discussion groups

Discussion groups (News) are a messaging system similar to e-mail with one important difference: Discussion groups are many-to-many communication. All messages are open to all members of the discussion group.

A message store is part of the discussion group system, and each member of the group therefore does not need to manage his own message store.

Discussion group performs best as a collaborative tool when subjects of general interests are discussed, either in the context of a project or in the context of the public.

World Wide Web

World Wide Web is a system for distributing information fast and easy world wide through web pages containing text and pictures.

The flexibility of World Wide Web makes it a convenient system for collaboration, mostly because it is easy to publish own information. In a learning environment it can be used as a central place for learning materials, exercises, message board for administrative purposes, entrance for other activities as discussion groups, chats, desktop videoconferences etc.

In a similar way World Wide Web can be used in ordinary project work in a company. The web page can be used as a communication central where links to all collaborative activities are listed.

Chat

In its simplest form, chat applications involve activities where participants collaborate through writing messages to each other then and there. This service is called Internet Relay Chat (IRC) and is very common on the Internet. Participants must be connected at the same time, and text messages written by participants are immediately displayed on the monitors of the other participants. In this way, the service appears similar to an open telephone conference.

Desktop videoconference

Desktop videoconferencing is a new collaborative technology with enormous potential. It is a tight integration of real-time video, audio and data working very well as a supplement to the ordinary face-to-face meetings. Videoconferencing as such is not new; it is the combination of video and audio with personal computers and networks that makes it a very promising tool for the future.

The big benefit of desktop videoconference is interactivity. People in collaboration can ask questions, give answers, make statements etc. on the run and discuss problems/solutions immediately. In many ways it is similar to telephone, but of course it is much more in addition.

Shared documents

Desktop videoconference systems are very often bundled with systems for sharing documents. That means people participating in a videoconference can work on the same document simultaneously. One person is always in control an can edit the document, but each of the other persons can on demand take control over the document and do some editing. In that way the participants can collaboratively and interactive create or revise a document, for example an agenda or a drawing of some kind.

Competence for international work

Activities in business and education are getting more and more international and therefore demand new attitudes and new skills from the persons involved. An important issue is to identify and describe some key skills needed by persons working international.

One of the most obvious aspects of international work is that it differs mostly because of cultural differences. Culture in this context means rules and norms of human interaction. These cultural differences are related to different background factors of history, geography, religion, education, politics, economics, country size, and personal circumstance [4].

In the report from STATSKONSULT [4] five different skills are listed that is seen as very important for government officials. These skills are also are important for all kind of international work as well, for example in business.

These five skills are:

1. Vocational skills: Knowing your job is of course the first and most important skill. You must be updated with the last findings and developments within your business branch.

2. Negotiating skills: This skill is very closed linked to the culture skills and system skills. Not all people working international need these skills, but some key person without doubt need this skill.

3. Language skills: Many persons (according to [4]) report language as a skill they wanted to learn more of. Improvements in this area are very desirable.
The importance of language is of course due to language as the most common mean of communication, and therefore exerting influence.

4. Cross cultural behaviour skills: Besides language this skill is regarded as the most desirable and the skill that leave most space for improvements. Cultural and communicative skills, and the ability to master the informal rules of the game are very important.
While in-depth knowledge of different cultures can be hard to attain, an awareness of the fact that cultural differences do exist is necessary for proper communication on an international level. Such awareness will serve as a reminder to be considerated in dealing with other people, and thus to guard against drawing hasty conclusions.

5. System skills: This is about finding the way through the maze, or shortly: You need to know how the system works. Many people starting working international, especially within the EU system reports that the lack a clear understanding of the functioning of the EU system. The learning of the structure and functions of the EU system is therefore of greatest importance.

Uncovering the competence gap

In the WP2 survey the companies answering the questionnaire reported lack of competence in the following areas:

· IT in general

· In using collaborative tools

Lack of IT competence is a worldwide problem that every company is trying to handle. The reason for this is the explosive growth of information technology that has changed the way we live, work and does business. This growth has created a large, rapidly growing requirement for people who can design, build, install, service and install today’s and tomorrow’s IT applications.

This demand for skilled people is so large that the term “IT Skills Gap” of “Competence Gap” is widely used referring to this problem. Many companies have addressed this problem using own resources and started in-house programs both for training and retraining of people.

The companies that are fully aware of this competence gap try to solve the problem by sending the workforce on seminars. But very often these seminars are not aimed directly to the specific needs of the company or the actual worker. Most often it is a general seminar aimed to satisfy a large group of people with many and various needs.

The future methods for training the workforce will be based on in-house training methods. This method has several benefits:

· The people do not need to leave the workplace

· The training could be designed to support an ongoing project, and in that way be directly relevant for the work

Small companies with fewer resources and small IT departments have an especially hard time training and retraining their IT workforce. These do not have resources to manage their own in-house training and do have problems being without key personnel for several days if they are on seminars. These companies must look for other methods to train the people. One way is to collaborate with other companies and with educational and training institutions to share the burden of training and retraining costs. One solution for these companies is to use Internet and network based collaborative tools to train people. In that way, sending people away to seminars is unnecessary and people can train while they are doing their ordinary job.

More, by using collaborative tools on Internet the employees are also trained to use "the tools of tomorrow" regarding how people from different parts of the world will collaborate.

The competence gap is a problem that could arise in several areas. For the moment the problems are most severe in the IT area. Later it could be in other areas. In the EuroCompetence Project the focus is directed against IT skills in general and the using of collaborative tools in specific. These areas were also reported as main problem areas regarding competence lack in the WP2 questionnaire survey.

But to uncover that competence is lacking and to know what type of skills are mostly lacking the manager of a company need some tools to uncover competence gap, and next give some help to design and specify what is needed to fill the gap with new knowledge. In a formal way these tools must measure the competence that is lacking, and to do this, a framework and a terminology for measuring competence are needed.

What should a company do?

Companies lacking specific competence are most often not able to cope with the situation themselves because workers are already overused. Increased collaboration between industry and education and training institutions are therefore strongly recommended. Together they must ensure that the training programs support the industry needs. The existing educational programs from the educational institutions should be evaluated and adapted to meet the industries special needs.

Educational institutions must be able to deliver programs and courses at the workplace. Courses that can be linked to ongoing project work are especially attractive because that will increase the relevance of the subject.

The company and educational institution must co-operate to:

· Discover the most suitable training needed to address the identified competence gap.

· Continually focus on improvement areas. It is therefore recommended that companies undertake regular self-assessments or independent assessments conducted by external institutions.

Procedures for uncovering the gap

Firstly, there is a strong need for a framework regarding uncovering the competence gap. By framework we mean terminology, a description of concepts, levels of competence etc. But assume this framework exists there are several procedures for how to uncover the gap.

· Self-assessment: Let each person evaluate his/hers competence and the relevance of this competence to current work content.
Self-assessment gives several things at the same time: “It helps building an in depth understanding of the area of being assessed; it helps show the gap between what is and what the person feels it want to be; it serves as a motive for change; and since the results are clearly based on the knowledge, experience and belief of the person, they are more likely to take ownership and initiate actions that help make the changes happen” [3].

· Questionnaire: A questionnaire could be on its own or it could be a follow-up of a self-assessment. The questionnaire could ask more in detail about the things from the self-assessment and find out more about the gap. The questionnaire could also find out any differences between how the person judge his own competence and how it is in reality

Framework for competence gap analysis

In this chapter one way of doing a competence gap analysis is described. The subject will be the competence needed for using computer supported collaborative tools, i.e. tools like email, discussion groups, desktop videoconferences, shared documents etc.

The aim is to describe the competence that tools for uncovering the gap can take into account. Such tools can start with a self-assessments session and end up with a computer-based questionnaire for collecting answers and for analysing the answers.

CEPIS (http://www.cepis.org/) has made some studies in the area of skills in IT and has proposed what they call The European Informatics Skills Structure (EISS) that is at set of standard statements of attributes and skills for professional and practitioners covering the main areas of work carried out in IT.

The EISS model is based on a matrix model comprising a horizontal axis of streams and substreams of IT-activity and a vertical axis of ten levels, reflecting increasing capability from the lowest level of untrained entry up to and including the highest level of management directly responsible for IT. Where an intersection occurs between a stream and a level, a skill cell is identified within the matrix.

Each identified skill cell is supported by a Cell Definition, comprising the following descriptive material:

· Task/Attributes: i.e. the nature of the work to be undertaken and the skill competencies required performing the required standards and outputs of work at that level, i.e. relevant experience and level of skill achieved.

· Entry requirements: i.e. relevant experience and level of the skill achieved

· Training and Development required: i.e. learning activities on or off the job which are required to enhance knowledge skills and experience and provide a platform for progression to the next level in the same or complementary stream.

Our model for uncovering the competence gap

In the model we try to identify the needed skills/competence for each type of person (or for each type of work role in the company). Next we have to define in more detail the content of the needed competence. That is a list of what he/she has to know and what he/she has to master. From this list one can make a questionnaire to each person and find out which competence areas that are mastered and which are not.

An example of this model is given in the next chapter.  

An example of using the method

In EuroCompetence we makes a slightly different version based on this model form CEPIS. The aim is to get a competence profile of a given worker, for example in subjects like

· Email

· News (discussion groups)

· File transfer

· Chat

· HTML (Publish own documents on web)

· Collaborative tools 

Each task can be divided into subtask to describe what type of operation is necessary to be a “beginner”, an “intermediate” or an “expert” user.

Regarding competence and need for training there are two considerations we have to make:

· The company does have a need for workers with skills and competence in given areas. That is the main thing to consider. We also have to ask the company what competence that is needed.

· Next is to measure the competence in the work force and compare the findings to the need reported by the company.

For each worker category the need of competence for company can be stated as done in the tables below. 

Horizontally the needed competence areas are listed, and vertically the worker category is listed. In the intersection between competence area a number is written indicating the level of the competence, both needed level and measured level.

0 - no competence

1 - beginner

2 - intermediate

3 - expert

The competence areas listed are only examples. In a real company the number of areas will of course be greater and the specific need of the company will be reflected in the areas listed.

	
	Email
	HTML
	Making a simple Java-program
	Word-processing
	SUM

	Secretary:

NN
	Needed
	2
	2
	0
	3
	7

	
	Measured
	1
	0
	0
	2
	3

	Programmer:

NN
	Needed
	2
	2
	3
	2
	9

	
	Measured
	1
	3
	3
	1
	8

	System administrator:

NN
	Needed
	3
	1
	1
	1
	6

	
	Measured
	2
	1
	0
	1
	4

	Project leader:

NN
	Needed
	2
	0
	0
	1
	3

	
	Measured
	2
	0
	0
	2
	4

	Director:

NN
	Needed
	2
	0
	0
	1
	3

	
	Measured
	1
	0
	1
	1
	3


The Gap = Needed minus Measured.

In the table above we use levels from 0 to 3 for the competence. We have to state these levels in more detail to differentiate between the levels. This is done for the "Email"-competence below.

	E-mail

	Task
	Type
	0/1

	Beginner (level 1)

	Read e-mail: Ability to start and run an email program, connect to the mailbox and read letters. See the difference between existing old letters and new letters in the inbox.
	Practical
	1

	Write e-mail: Write a letter in the editor, add e-mail address in To-field and eventually Copy-field.
	Practical
	1

	Reply to e-mail: Answer a letter be choosing the Reply-To-function. Differentiate between Reply-to Sender and Reply-to All. Write the answer between existing text (quoting)
	Practical
	

	Send e-mail: Send a newly written email. Know how to send to one ore several persons.
	
	

	Forward e-mail: Know how to forward an email to another person, and know what it means to forward an email.
	
	

	Send attachment: Locate a file and attach it to an email.
	
	

	Receive attachment: Receive an attachment and read it. Save the attachment as a file on the disk.
	
	

	Delete letter: Delete at letter and know that the deleted letter is saved in the thrash folder.
	
	

	Undelete letter: Get a deleted letter back from the thrash folder.
	
	

	Intermediate (level 2)

	Make a folder: Know how to make a new folder.
	
	

	Move/Copy to folders: How to save a letter in a folder, and how to make a copy of the letter in the folder
	Practical
	

	Use address list: Use the address list when writing letters 
	
	

	Sort and reorganise letters: Find specific letters by reorganising them after given criteria, for example sorted on sender, subject, date, size etc.
	Practical
	

	Expert (level 3)

	Search for letters: Use the advanced search tool to search for letters
	
	

	Filtrate letters on given criteria, for example with specific subject or from specific senders. 
	
	

	Understand content of returned letters: Understand what a MAILER-DAEMON is, and interpret the messages from MAILER-DAEMON.
	Theoretic
	

	Work offline with post programme
	
	

	Add sender to address list: Save addresses in the address list, write new addresses to the list
	
	

	Make own address lists: Make new address lists
	
	

	Read mail from own mailbox from different places: How to connect an mail client to a mail server, do the necessary configuration.
	Theoretic
	0

	Read email using Telnet and text-based client
	Theoretic
	0

	Compact folders: Compacting the folders when they grows too large
	
	1

	Use POP and/or IMAP: Know the difference between POP and IMAP and how to use POP and IMAP.
	Theoretic
	0

	Configure the mail program: Configure with server name, login name, email address, type of protocol etc.
	Theoretic
	0

	Make a signature file: Make at text file with personal information that is added to the end of each letter you writes.
	
	


To be categorised at a given level one has to answer yes (i.e. 1) on each question at that level. 

In that way the company can state what competence that is needed in each subject area and at which level it is needed. A tool for measuring the competence is also in place since the workers can be asked at what level they can master the different areas by answering yes/no to the given questions (self-assessment).

After fulfilling this examination we comes up with a competence profile for each worker and how good this profile matches the company's need. Next step is then how to fill the competence gaps in order to get a best fit between measured profile and wanted profile.

The example using e-mail above is an example only. The subjects and the questions must be adapted to the actual company/institution that has decided to do a gap analysis to find out what competence is needed. It is not possible to make a tool that can be used in every situation because each company's needs are specific to a given time, and the needs will change with time.

Filling the gap

After the questionnaire has uncovered some competence gaps it has to be filled with new knowledge and new skills. This can be done by defining small “knowledge chunks” that can be assembled to a complete course customized for each person. Each course is different and fully adapted to each person as a result of the questionnaire. 

The “Programming in C++” example from WP5

In WP5 there has been done some work to fill a competence gap existing in program​mers. Several of these programmers do have a general knowledge in programming and some experience in the programming language Fortran. The intention was to upgrade these programmers to master the programming language C++.

A questionnaire was made to uncover the competence gap for these programmers (see Appendix A), or as it is stated in the questionnaire: 

"To reveal the competence gap between existing, programming skills and wanted skills, and also get an impression of the C++ computer pre qualifications, a questionnaire was produced."

The question A5 that asks about programming issues was repeated several times during the course to get a sense of a gradual filling of the gap.

Appendix A:

The students background in C++ programming:

To reveal the competence gap between existing, programming skills and wanted skills, and also get an impression of the C++ computer pre qualifications, a questionnaire was produced.  

The questionnaire was directed specifically at the learning objectives and syllabus/contents of the module Basic Programming in C++.  

The questionnaire was sent to the students. Attached to the questionnaire was an introduction which explained and described both the course module and the relations to the EC-project. 

Questionnaire

Grethe Sandstrak and Jan H. Nilsen TISIP/Department of Computer Engineering, HiST, N-7005 Trondheim; Norway
Thank you for being willing to complete this questionnaire. If you have any queries about this questionnaire please contact Grethe Sandstrak on +47 73 55 95 61 or by email grethe@idb.hist.no. Please fill in as many details as you can, but if you are unable or unwilling to answer any questions then please skip them.
A1. Your details:

	Name
	

	Address (line 1)
	

	Student number
	

	Sex (female/ male)
	

	Age
	

	Name of organisation
	

	Job title
	

	Department
	

	Email
	


A2. Please indicate approximately your highest academic qualifications at the following levels. (in Norwegian)

	Ingen akademisk utdanning utover grunnskole
	

	Videregående skole
	

	2-årig høgskole/ universitetsutdanning
	

	3-årig høgskole/ universitetsutdanning
	

	Cand.mag eller tilsvarende
	

	Hovedfag/ siv.ing/ siv.øk eller tilsvarende
	

	Doktorgrad eller tilsvarende
	

	
	

	 Annen form for utdanning: 
	

	
	


A3. Please indicate approximately your experience at collaborative tools/ Open and distance learning facilities: (rate 0 to 2, 0 = never used, 1= uses sometimes, 2= uses a lot)

	Web pages- public visibility and to distribute static information
	

	Email- used for one-to-one and one-to-many communication
	

	Microsoft NetMeeting (or similar) - for online (synchronous) meetings
	

	BSCW (Basic Support for Collaborative Work)- conferencing system (asynchronous) and document pool
	


A4. Please indicate approximately your programming experience: (rate 0 to 6, 0 = totally unknown, 6 = known in depth)

	Experience of C++
	

	Experience with other programming languages than C++
	

	Number of years/ months with programming experience
	

	
	

	Do you have access to a C++ compiler (yes/no)
	

	If yes: name and version of the compiler:
	


A5. Please indicate your knowledge linked to the actual course module: Basic Programming in C++: (rate 0 to 6, 0 = totally unknown, 6= known in depth)

The elements of a C++ program: 

	Constants and variables
	

	Assignment
	

	Expressions
	

	Operators
	

	Conditional statements and loops
	

	Strings
	

	Arrays
	

	Functions
	

	Text files
	

	Searching and sorting
	

	To build a program from several files
	

	Header files
	

	Algorithms
	

	Pseudo code
	

	Stepwise refinement
	

	Testing
	

	Using debugger
	


Thank you for taking the time to complete this questionnairy. The completed questionnaire can be submitted by email to:

Grethe Sandstrak  grethe@idb.hist.no   or  Jan H. Nilsen  janhn@idb.hist.no


Or you could print the form and send it or fax it to the address given below. 

Grethe Sandstrak
EuroCompetence Project 
Høgskolen i Sør-Trøndelag
Avdeling for Teknologi
Institutt for Databehandling
N-7005, Trondheim, Norway
FAX +47 73 55 95 41
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� The word competence and the word knowledge will be used interchangeable in this report.
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