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Abstract. One of the most important parts of a GI training circle that leads to a certification of some type or of GI education as part of a curricular circle of an educational institute is the quality of the education provided. Quality in education measures a variety of factors interconnected both with the process itself and the outcome, which is a certified and well educated professional, and have a larger or smaller effect on this outcome. Quality in education as well as in any other venture is of managerial nature. It provides improvement of the organizational performance and an advantage both to the educational institute and to the person being educated.
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1   Introduction

The International Standardization Organization (ISO) is the largest, internationally acknowledged, standards' organization. It has produced many standards that are currently implemented in businesses around the world, products and services. One of the most important of those is the ISO 9000 family which concerns quality matters and refers to Quality Management, Quality Control and Quality Assurance. It is the only international standard used for the specification and implementation of Quality Management Systems since all the other organisms have only produced guidelines and/or rules.
The ISO 9000 family can be implemented for any type of venture, be it a business, a service or a product [1]. Considering the educational process in very strict terms, as a provided service and the certified trainee or learner as a product, one can distinguish two sectors where the standard could be implemented and have a positive effect to both parties.
Since May 2007 [2], ISO 9001:2000 (part of the ISO 9000 family) thru IWA 2:2007 [3] has become the foundation of quality standards in any educational or training circle not only in GIS, since IWA 2:2007 is a general purpose guide, but in any kind of education. IWA 2:2007 is the implementation guide for ISO 9001 QMS in education [3]. According to Rafael a. de Arrascaeta Farrando [2] viewing education as a simple tool for transmitting knowledge is a conventional approach to the education process itself. This concept has changed in many ways over the past years and continues to change rapidly so a more fitting view would be the construction of mechanisms and processes that can support sustainability in the education process according to individual needs, capabilities and abilities. An education process not from the educator's point of view but from the learner's one.
2   GI education: Past. Present. Future?
According to Bakker and Toppen [4], in the past, GIS was taught in most universities around the world but only within the confined walls of these institutions and the student to lecturer relationship was a direct one. The educational approach of the GIS systematic was rather a theoretical one than an application oriented one.
Nowadays, along with the large scale diffusion of the Internet in everyday life, came location based services (LBS) and applications. These services rely on Geographic Information Systems in order to produce the required results. So a great leap forward has been accomplished for GIS usage thanks to the Internet. The same thing stands for GI education also. The spatial awareness of students of various disciplines has risen to a whole new level. Sciences like medicine, economics, biology and many others have incorporated GIS in their curricular circles.

In the past a student that would like to study GIS or other relative sciences was expected, if not required, to have skills and knowledge covering a wide range of subjects varying from data collection and management to command line interfaces. The general situation consisted of low tech both in hardware and software. On the contrary, today, students have the luxury of choice between the various geospatial environments. They are in the position to select the one that could provide them with the best chances in either academic or professional carrier [4].
The future can hold nothing but surprises. Technological evolution and new frontiers such as augmented reality [5], holographic projectors [6], touch sensitive surfaces, virtual reality and others open new horizons not only in education but in everyday, real life applications. In the future of GI education the above mentioned technologies will be incorporated in a way that provides students with access to massive amounts of information. For example, using augmented reality applications in combination with holographic projectors one can create a realistic 3D view of some part of the world with the corresponding data collected by the GIS application in real time over the Internet, providing this way a new educational experience and understanding of how GIS works.

The increasing usage of the Internet has lead to a new breed of GI software with interface and accesses that enable the students to relinquish desktop interfaces and applications. Cloud [7] technology provides easy access to data and applications from any part of the world to any part of the world via the information highway. Exploiting this ability the student is given access to tremendous amounts of data and processing power. Also Cloud computing and the Internet promote interdisciplinary and around the world cooperation apart from the ongoing joint education programs.

3   QMS in GI related education
Geographic Information Systems are greatly influencing many other disciplines such as medicine, biology, economics, environmental engineering, geography and so on. They represent a technological area with the fastest growth and adoption rates both from the development - innovation and the implementation perspective. The advantages of GIS use are to be effectively exploited only after sufficient training from the core of the higher education system in the disciplines that GIS has a large effect. In order to achieve such a high level of effectiveness, education and training is required to accomplish a fully working, stable and on the edge professional environment.

Up to now the most active usage of GIS has been from public sector services and universities or other educational institutes. The first using GIS as a tool, covering their everyday needs in their particular working environment and the second for training, education and research. For quite a few years now there is an ongoing effort in Greece to create a collaborative environment between disciplines. This effort can prove highly effective for the further diffusion of GIS in the science fields that can benefit from its use and the use of other relative technologies. The most recent one is the 'Thales' program which promotes such collaboration efforts under the umbrella of technological advancement and knowledge propagation.
On the public sector side, the most significant use of GIS technology, at least for the past fifteen years, comes from the Hellenic Cadastre. During the last eight to ten years, through funding via various programs such as 'Koinonia tis Pliroforias' which means 'Society of Information' and the latest 'National Strategic Reference Framework - NSRF', there has been large scale use of GIS services and products from municipalities and their respective agencies, throughout the country, covering subjects from utilities network management to city management and organizing. There is also an ongoing effort to incorporate GIS in environmental planning, disaster planning, disaster analysis and prevention. It is important also to mention that GIS have been, quite successfully, in use for urban and city planning for many years.
Because of this wide use of Geographic Information Systems, there is a constant need for well trained and skilled personnel. In order to satisfy the requirements of quality, training and education have to be somehow quality certified. Therefore the need for a quality management system is making itself visible, if not demanding, in the sector of GI education in our country. For an institute to achieve a certified quality status there are quite a few specifications that must be met according to the selected standard to be implemented.
According to Andrew U. Frank and Martin Raubal, the graduates of directly or indirectly GIS relevant disciplines should be prepared both for GIS applications in big corporations and the public sector or Big GIS and for Small GI, as they refer to the provision of Geoinformation and Geoservices to end-users by clients of commercial enterprises [8]. As far as Bonstingl is concerned there is very close similarity between the operation of an educational institute and a commercial or otherwise business [9]. Because of that it is remarkably easy to superimpose a Quality Management model on an educational institute without so much of a disruption to the process of education and according to Tunnermann, if the universities become institutions of quality then all of the higher education sector has to assume a leading role in renewing the education system as a whole [10].

It is important to understand and keep in mind that the evaluation of an educational institute is a wholly different process and procedure from the implementation of a Quality Management System (QMS). A QMS follows a quality standard which is provided either by an internationally acknowledged and accepted organization such as ISO or ANSI and others, or by the educational institute itself. On the second case, the institution can produce its own standard which could set a higher quality benchmark than the ones nationally and/or internationally accepted, based however, on the same rules and regulations. 
Either way the implementation of a quality system requires that a quality manual is produced from the party that needs or wants to be certified. This manual describes, in full detail, all the procedures followed in order to provide service(s) or products to the public. In this paper's focus the provided service is education in general and GI education in particular. The manual has to be verified and certified by an official agency which can be national or international. After the verification process is complete, a set of quality audits are going to be executed according to the quality checklist provided in the manual. These audits will ensure that the audited party follows their respective quality manual and thus the respective procedures described in it. After these preliminary audits are completed successfully either with or without follow ups, the institute receives the certification.

Of course audits are to be made at scheduled intervals in order to check and maintain the quality status of the educational service provided. These audits will be external, from an agency in contract with the institute or internally executed by a quality service. In any case there should always be a number of external audits executed by a contracted auditor in order to measure any “slack” of the quality procedures and system. GIS training is part of the curricular circle of the educational institute thus it is controlled by the quality system of the institute itself. Of course there is the general purpose audit that will check education as a system in whole, but there are also particular audits for each sector or department.

CEDEFOP reports that there is a dual aspect to the term 'standard' in the related international literature as far as education is concerned. There is the relative aspect which measures the average performance of a reference group of a population and the absolute aspect according to which there is a certain level of performance that has to be achieved [11]. Considering both Frank, Raubal and Bonstingl arises the need for a standard that better describes the requirements that GI personnel should cover through their education and training, and not the procedure itself. Again, according to CEDEFOP, the emphasis is given on the output or better the outcome standardization, against process or input standardization, because the first allows for more flexibility from the provider's point of view, to organize the training sessions or curricular circle in accordance with his current needs and situations at hand [11].

The need for certain GI educated and trained personnel is prescribed by the needs of the GI market which is renewed every day. Mediterranean European countries use an input and process standards quality model whereas many Central and North European countries use an outcome oriented standards quality model [11]. In order to align education with market needs and assure quality and development, a specific set of indicators can be put to use and measure the quality of the outcome from GI related training.

It is accepted that hands on training or on the job training is a very important asset and although many employers state that they want personnel well educated in GI Sciences, they tend to hire people with real world GIS experience [12]. An educational institution can adjust the curricular circle to the expectations of both students and the market by incorporating GIS software, whether commercial - proprietary or Open Source or both which would be the best case scenario, into it.

There is an obvious turn for market support by the educational system, without risking of course the academic background of the students. GI software has steadily been incorporated in the education process through laboratory exercises and hands on training. As mentioned above, this is done in a way as to not jeopardize the all important and much required theoretical background. So, in parallel to the theory of GI sciences, laboratories and other exercises are executed to provide the students with the available software tools in conjunction with the theoretical knowledge. Theory provides all the methods with which a problem can be recognized and a solution can be produced while training provides the technical knowledge and skills required to put theory in application to a real world situation. Of course it is out of the scope of this paper to debate which software, commercially or openly available, should be used and why as it is also out of focus to discuss the difference between training and education which is a theme with a great problematic and open for debate for many years.
Focusing back to the matter at hand, a quality management system will provide all the tools for assuring the quality of either the GI education and training process or of the learner himself. It will set a benchmark, after the quality evaluation is complete, and keep the outcome on or above that benchmark, provided that the system is maintained through audits. A QMS can guarantee that the proposed details and specifications of quality will be met each time. This is where IWA could come in and be implemented via the ISO 9000 pathway.

IWA 2:2007, apart from setting the standard for quality in education, is also in position to set the benchmark for quality by the correct application of its four success pillars. These success pillars are [3]: (a) Create learner value, (b) Focus on social value, (c) Agility and (d) Autonomy. As mentioned in the IWA specifications guide, IWA is not intended for certification or contractual purposes. But with the guidance provided by IWA on matters of ISO quality certification, there can be continuous improvement on the performance, the efficiency and the effectiveness of the institute [3].

As far as GI Science is concerned there are parts that belong to the training and/or education process that require quality accreditation and control. The most important of them are shown below:
· Lecturers
· Certificates

· Degrees

· Grades in particular courses during their education
· MSc

· PhD etc

· On-the-Job Training
· Professional experience
· Educational Material

· Books

· Tutorials

· Notes

· Presentations

· Access to information (Libraries, Internet)

· Hardware

· PCs
· Plotters

· Scanners

· Cameras etc

· Software

· GI software

· Training Modules

· General Software
· Infrastructure

· Labs

· Classrooms

4   Conclusions
The roots of quality and quality control are old, dating back to the Ancient Greeks, Sumerians and Egyptians. In the beginning, goods were made from start to finish by one specific person or group of people. But with the coming of the Industrial Revolution and the mass production line also came teams of people working together on very specific stages of the production and one person would surely not see the entire product from start to finish. This is where the need for quality management arises.
The condition is the same with education and training since in all disciplines there is a variety of courses to be taught by a variety of academics. Assuring the quality of GI education and/or training creates new conditions for further development of both the required by the market technical skills and the academic minds of the students in order to yield the best of both. It also provides the GI market with the reassurance that all students in GI related disciplines and soon to be professionals not only meet the real world conditional needs but also exceed them not only under the technical aspect but also in academic and theoretical excellence.
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