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Abstract: 

Knowledge about technical quality and quality management is a most important issue in modern economic life. So in the course of university studies in the technical domain students should get a very comprehensive knowledge. Education in this field must be based on close co-operation between industry and university institutes. On the one side this deepens the understanding for industrial needs at the universities, on the other side enterprises get help from competent academic specialists when problems must be solved in shortest time under the pressure of world wide competition.
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1   Introductory Remarks

The origins of quality management and quality assurance began in manufacturing organizations, and many of the tools for quality analysis and improvement were developed for manufacturing problems. Through the 1980s, this manufacturing emphasis dominated the profession. In the late 1980s and into the 1990s, business began to recognise the importance of quality service in achieving customer satisfaction and competing in the global marketplace [1]. In a very important sense, this recognition has expanded the definition and concept of quality to include nearly any organizational improvement such as the reduction of manufacturing cycle time and improved worker skills. 

In addition to industrial organizations and the manufacturing industry also service organizations build up quality systems. Ancillary services in manufacturing companies as well as "stand-alone" service organizations such as hospitals and banks are beginning to realize the benefits of a focus on quality. 

The special situation in Austria but also in other Central European countries is that there exist many Small and Medium Sized Enterprises (SMEs). So there still is a great need in young academics and especially in engineers who have an excellent special knowledge in quality science in addition to their basic technical and engineering knowledge. Additionally for young academics it is also necessary to get an understanding for industrial needs at a very early time. 

2   Quality and its Importance in Economics and Industry

Quality is the responsibility of everyone in the organization, from the chief executive officer to the operators on the production floor. People such as machine operators, assembly workers, ticket agents, nurses, and waitresses are the craftspeople who build quality into products and services. First-line supervisors must provide the motivating climate for employees, direct them in proper procedures, work together with them to locate problems, and assist in eliminating sources of error. Middle management must plan, co-ordinate, execute, and monitor quality policy. Finally top management must commit the resources and provide the leadership necessary to set the tone and carry out the requirements of an ongoing, dynamic policy in respect of technical quality.

International Standards of the "ISO 9000 Family of Quality Management Systems Standards" have been developed [1] and are still improved [2] to support organizations to rationalize communication and competitiveness in national, regional and world wide international trade. The whole system has several control loops integrated in each other. Improving the speed and the quality of the information flow, and response characteristic are the main stimuli. With the possibilities of contemporary information technology, data flow management contributes imminent steps against bureaucracy and heavy documentation of the quality system.   

The scope and the structure of quality systems and also of quality management standards should be formed on the basis of an integrated system of quality principles as shown in Figure 1.

The general quality management principles are listed as follows:

· Principle 1. Customer-driven organization: Organizations depend on their customers and therefore should current and future customer needs, meet customer requirements and strive to exceed customer expectations.
· Principle 2. Leadership of people: Leaders establish unity of purpose, direction, and the internal environment of the organization. They create the environment in which people can become fully involved in achieving the organization’s objectives.
· Principle 3. Involvement of people: People at all levels are the essence of an organization and their full commitment enables their abilities to be used for the organization’s benefit.
· Principle 4. Process orientation: A desired result is achieved more efficiently when related resources and activities are managed as a process.
· Principle 5. Systems approach to management: Identifying, understanding and managing a system of interrelated processes for a given objective contributes to the effectiveness and efficiency of the organization.

· Principal 6. Continuous improvement: Continuous improvement is a permanent objective of the organization.
· Principle 7. Factual approach to decision making: Effective decisions are based on the logical and intuitive analysis of data and information.
· Principle 8. Mutually beneficial supplier relationships: Mutually beneficial relationships between the organization and its supplier enhance the ability of both organizations to create value.
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Figure 1: Applying the Quality Management Principles to the Executive Management 

               Area of Strategic Planning

3   The Importance of Quality for Higher Education 

The quality of higher education comes nowadays more and more into the point of view of public opinion. The demand for «the quality  of  engineers"  was provoked on the one hand by the industry, where quality management has obtained a great appreciation in general since about twenty years, on the other hand  the universities  themselves made efforts to provide education of high level quality. And last but not least there is also a tendency to shorten the actual length of the studying time which is necessary to get the university diploma.

The application of quality management and the establishing of quality systems for the educational domain at universities were proposed the first time in 1991 [3]. Discussions on some special problems arising in this context have  been published  recently [4, 5] and proposals for the solution have been worked out by the  application of quality management systems partly based  on  EN/ISO 9000 standards series for educational establishments and educational processes. The assessment of   the educational quality especially at universities and the application of the feed back for the contents and realization of lectures and courses are very important.

Especially the new ISO 9000 international standards with its orientation to processes gave a useful frame for the development of quality management systems. Figure 2 shows the model that can be used for building up a "Process-based Quality Management System" [3].
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Figure 2:  Model of a Process-based Quality Management System

To speak about the problem in a more general way it has to be reminded that comprehensive studies have been carried out as co-operations between various European countries and the universities respectively within the frame of joined EU-Projects TEMPUS and the report respectively has been published recently [7].

But the topic "Quality for Higher Education" has been during the last decade and still is of great interest at many places all over the world as may be illustrated by an example of an already established quality management system in South America [8]. That system was worked out partly based on the experience from Europe.  

A very interesting report ranking of educational processes has been worked out at the end of year 2000 [9]. The demands for quality of educational processes and quality of young engineers are of growing importance for various types of academic institutions and organizations [10].

4   Quality Management for the Educational Domain of Universities

To assess the quality of an educational activity is a difficult task in general.  Normally it is only possible to use indirect indicators. When the quality of an educational process has to be assessed it must be done by mutual co-ordination between the teacher and the student. The criteria is the creation of the teaching contents, the range and topicality of which will be regulated and influenced by various mechanisms, as well as the given knowledge level of the students. In the point of view of this paper is above all how to assess the quality of the knowledge of the students and to assess the mediation of the studying material on the basis of responsible verification. 

It is presupposed that lectures are the basis of the education at the university. In addition to the selection of the studying material and the way of lecturing, the mediation of the studying material is most important for the quality of a teaching process. The mediation of the studying material is determined by the disposition of the lecturer. The verification of this process, which is only based on the results of examinations, includes also the disposition of the students and therefore this way is not correct. If for instance the course of lectures is conscientiously prepared and given and also the belonging text book is easily accessible but the student is badly prepared because of various reasons, which are not influenced by the teaching process, then the realized correction of the process on the basis of these results would have been false. 

On the other hand badly prepared and badly presented courses of lectures can hardly lead to an appropriate improvement of the knowledge level. If at the examination a considerable difference between the expected knowledge level and the real one is detected a correction is necessary. In order to be guaranteed the permanent balanced quality is necessary to go from the verbal definition of the status to the exact one as well as the implementation of the available quantification scheme.

The solution at the Department for Interchangeable Manufacturing and Industrial Metrology is based on two sub solutions:

1. Continual examination of the student’s knowledge.

2. Evaluation of the lecture which is realized by the students.

These two sub solutions are evaluated in the form of a so-called "lecture matrix" and corrections are derived from this matrix.

The students have the opportunity to evaluate the lecture using the student's questionnaire. This includes the following questions: 

- the treatment of the students, 

- the selection of the studying material, 

- the way of the lecture, 

- the mediation of the contents and 

- the selection of the examination questions. 

These questions are answered by the students by ranking with marks between 1 and 5 and there is also the possibility to criticize verbally. This questionnaire is evaluated statistically for each course of lectures.

5   Realization of a Quality Management System for Higher Education

The Department for Interchangeable Manufacturing and Industrial Metrology (Abteilung  Austauschbau und Messtechnik) at Vienna University of Technology started its work for Total Quality Management of Educational Processes and organizations in the late 1980s [1]. The concrete application of an appropriate quality management system was started in July 1995 with the grant of an EN/ISO 9001 certificate by a well known international certification corporation and the last successful renewing audit took place in 1999 [6].

6   Summarization and Concluding Remarks

Customer satisfaction is a main concern of quality management and general efforts to achieve quality in industrial but also public organizations. The customers of Universities as institutions for higher education are the various organizations where the young academics will be engaged after they have finished their studies. Feedback about the quality of the former students can be gained by continuous contact with industrial and public organizations.  

The described solution for the problem of evaluating educational processes is now successfully applied in the quality management system at a Department of Vienna University of Technology since more than five years on the basis of continuous improvement and close contact with industry. 
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