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Abstract. The University of Miskolc is the only institution in Hungary which offers Geo-

thermal Engineering programs, and has done so since 2008. This 4-semester program covers 

twenty curricula topics. Its students can receive the equivalent of a B.S. or an M.S. in Geo-

thermal Engineering. In 2012 the university won an EU competition to continue developing 

geothermal post-graduate e-learning courses. In partnership with the University of Colorado, 

the University of Miskolc has also brought together international professors and geothermal 

experts to create an up-to date geothermal curriculum for e-learning undergraduates. E-learn-

ing students can choose from the following courses: Elements of Hydrogeology, Enhanced 

Geothermal Reservoirs, Fluid Mechanics, Heat Transfer, Geothermal Systems, Geothermal 

Power Plants, Direct Use, Environmental Impacts of Geothermal Systems, Reservoir Me-

chanics, Geothermal Economics, Applied Geophysics, Applied Geology, Heat Pumps, Geo-

chemistry, Drilling and Well Completion, and Thermal Water Production Technologies. 

Most recently, geothermal professors from the University of Miskolc worked with col-

leagues from the University of Colorado to develop a short course in geothermal engineering. 

This course provided the essentials of longer degree programs, and was first offered in the 

summer of 2014. The course addressed the production, utilization and environmental impact 

of geothermal energy, and the natural conditions which geothermal energy requires. The goal 

of this short course was to provide students with a broad understanding of these topics and 

their history. 
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1. INTRODUCTION 

Hungary has a long tradition of geothermal use. Surface manifestations of geother-

mal potential in Hungary have been known since ancient times, and thermal springs 

in Budapest were used during the Roman and medieval eras. Exploration for deeper 

thermal waters began in 1877, primarily for balneology. During the 1950s and 1960s 

hundreds of geothermal wells were drilled, and many of these wells were used for 

agricultural purposes. At present, agriculture is still one of the country’s most im-

portant sectors for geothermal applications. In addition, over 9,000 residences in 

more than 40 townships use geothermal heat for district heating projects. Hungary 

also operates more than 4,000 geothermal heat pumps. Thermal waters are also used 

in secondary oil production, with hot water being injected into oil reservoirs for en-

hanced oil recovery. In some places, thermal water has even been used to heat and 

thus improve the flow of viscous oil flowing from secondary oil wells.  

The demand for further geothermal education in Hungary is a result of industry 

demands. In the University of Miskolc Faculty of Earth Science, a petroleum engi-

neering program was started in the early 1960s, from which geothermal education 
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evolved. Courses are currently being offered at the BSc, MSc, and PhD levels. The 

Postgraduate Certificate in Geothermal Energy Technology was created in 2008, and 

is now a well-established four-semester program.  

 

2. THE GEOTHERMAL E-LEARNING EU PROJECT 

In 2012 a project co-funded by the EU was begun at the University of Miskolc, with 

collaborative contributions from researchers at the University of Colorado (USA) 

and the Colorado School of Mines (USA). The project was carried out by the Uni-

versity of Miskolc, and aimed at developing a postgraduate geothermal education 

program in an E-learning format. Entitled “Curriculum Development and Moderni-

zation for the Post-Graduate Training Program in Geothermal Engineering, Univer-

sity of Miskolc, Faculty of Earth Science and Engineering,” the project had a January 

2012 to January 2014 timeframe, a total budget of 600,000 Euros, and full compati-

bility with the Digital University educational portal. 

As part of this project, the following courses were developed (the relevant num-

ber of credit hours for each course are shown in parentheses): Renewable Energy (5), 

Advanced Geology (6), Advanced Geophysics (6), Fluid Dynamics (6), Hydrogeol-

ogy (5), Drilling Well Design (6), Geothermal Reservoir (5), Geothermal Water Pro-

duction (5), Geoinformatics (5), Geothermal Chemistry (5), Geothermal Heat-Trans-

fer Systems (5), Geothermal Heat-Transfer Systems (5), Geothermal Power Produc-

tion (5), Geothermal Direct Uses (5), Geothermal Heat Pump (5), Geothermal Envi-

ronmental Impacts (5) and Geothermal Environmental Impacts (5). 

The project’s first step was to have drafts of the curriculum prepared and devel-

oped by experts in geothermal engineering. These drafts could then be converted to 

an E-learning format. During this period, contributions from domestic and interna-

tional practitioners were solicited. One of the goals of the curriculum development 

was to develop practice-oriented education material. Another goal was to collaborate 

with U.S. and European educators to develop a state-of-the-art curriculum. 

 

3. DIGITAL CURRICULUM DEVELOPMENT 

The course notes were written in both English and Hungarian, to allow online access 

to both domestic and international students. The digital courses were student-cen-

tered, and integrated both individual work and team assignments into the online 

training program. The state-of-the-art curriculum used the most recent scientific 

achievements published in international journals. Industry consultants helped adapt 

the written curricula for each course, designing tables, presentations and videos to 

make the material more suitable for the E-learning format. Subject-matter experts 

and proofreaders then corrected the first drafts. As designed, the courses should ful-

fill the institutional and disciplinary requirements for receiving credits from a major 

university. 
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4. MODERNIZATION OF THE CONTENT 

An important aspect of the project was to develop cooperative modules and integrate 

them into the educational portal for online content and knowledge management sys-

tems, with both substantive individual work and team work. The different E-learning 

courses were so developed that they could be administered by different qualified 

instructors. 

 

5. INSTRUCTOR TRAINING 

For this project altogether 16 training programs for 60 university instructors, ad-

dressing 5 topics, were developed for the E-learning courses. Training courses in-

clude the following:  

 Training curriculum developers  

 Enhancing digital literacy in education 

 Applying modern pedagogical tools and devices to E-learning efforts 

 Using modern pedagogical methods in E-learning 

 Training in English professional terminology  

The overall aim here was to promote the instructors’ online pedagogic skills and 

abilities. The results of the development can be viewed at www.digitalisegyetem.hu. 

 

6. INSTRUCTOR TRAINING 

The digital text of the learning materials was divided into paragraphs and stored in 

the database separately, with distinct attributes attached to each. This method al-

lowed for a dynamic text with different views and extracts. Navigational features, 

table of contents displays with adjustable detail-level, and linking to text objects 

were all standard functions of this dynamically compiled text. The rich learning ma-

terials included multimedia content, illustrations, audio, video, interactive anima-

tions and tests. 

Teachers could use 12 different exercise types for creating tests, which could be 

adapted to numerous different settings, which changed test functionality and display 

as needed. Test deadlines helped make scheduling for the learning process more 

manageable. Access to tests could be managed on both a group and an individual-

user level. 

NetLearn is a complex online learning management system (LMS) based on 

standard internet technologies. It provides a single framework for managing com-

plete learning processes, including the authoring, distribution and publication of e-

learning teaching materials and the administration of the different processes. After a 

standard authentication protocol, users logged into the LMS using any modern inter-

net browser. The multimedia content of the learning materials could be accessed with 

a typical PC configuration. The LMS provided a rich array of tools for communica-

tion, student and teaching administration, statistical analysis, testing and evaluation, 

and access to authoring learning materials online. The software was developed using 

the PHP server-side language, HTML and Javascript. Run from a web server, data 

http://www.digitalisegyetem.hu/
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was stored in an online database. During the development, it was essential to use 

solutions based on international standards. A typical NetLearn server environment 

included, but was not limited to the highly affordable Linux environment with an 

Apache server and MySQL database server. NetLearn also came with its own mail 

server, which provided an interface for sending and receiving e-mail messages from 

within the LMS. The infrastructural backend for videoconferencing was provided by 

a dedicated server. NetLearn, as a multiuser environment, provided different user 

statuses for easy access right management, but these typical roles could be further 

differentiated at the group level. The same user could have different roles in different 

groups; the tasks the user could carry out and the available tools were provided ac-

cordingly. 

 

7. CONCLUSION 

A novel educational framework has been developed for geothermal education in an 

E-learning format. This framework included contributions from international re-

searchers, as well as practitioners. The E-learning format has the potential to be used 

by students from around the world. 

An introductory graduate course provided the essentials of longer degree-pro-

grams, and was first offered in the summer of 2014 at the University of Colorado, 

Boulder. It covered the production, utilization and environmental impact of geother-

mal energy, as well as the natural conditions required of geothermal applications. 

The purpose was to provide geothermal engineering students with a broad under-

standing of these topics and their history – information which will prove useful in 

similar courses, in individual research, in the analysis of related literature and in fu-

ture geothermal engineering practice.  
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