
DEVELOPMENT OF DUAL ENGINEERING PROGRAMS IN 
CAMBODIA, CHINA, INDIA AND RUSSIA  

Laureano Jiménez1, Alba Molas1, Dieter Thomas Boer2, Karsten Kruger3  
1Department of Chemical Engineering, Universitat Rovira i Virgili (SPAIN)  

2Department of Mechanical Engineering, Universitat Rovira i Virgili (SPAIN) 
3Network for Research in Applied Economics, Universitat de Barcelona (SPAIN)  

Abstract 
In the TEEDE ERASMUS+ project (Towards Excellence in Engineering Curricula for Dual Education), 
dual programs are developed/under development in the different partner universities, where regional 
needs analysis involving the stakeholders (i.e., university, companies, HE regulator…) is done. Each 
partner is developing/developed higher education programs and deciding the practical implantation 
aspects (e.g., it might be offered as a parallel track to a school-based scheme or not, develop a new 
program or modify an existing…). So far, 12 BSc, 7 MSc and 1 PhD programs of all branches of 
engineering are under development, developed (but waiting for official approval) or running. All 
programs define the learning outcomes in accordance with the national framework with compliance of 
the European Qualification Framework. All partners use the competence approach and 
professionalization of education, one of the cornerstones of the Bologna process (i.e., student-centred 
approach). In addition, programs are developed including compatibility the European Credit Transfer 
System (ECTS). The basis for calculating the volume of credits taken is given by the ECTS 
recommendations followed at the EU. Also, compatibility with the European Standards and Guidelines 
for Quality Assurance, are used.  
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1 INTRODUCTION 
We can find a plethora of (almost) synonyms to refer to the concepts of dual education 
(apprenticeship, work-based learning, on-the-job training, blended education…). The objective of the 
TEEDE project [1] is to develop dual learning programs in higher education that combine work-based 
learning in a company and class-based learning in the same course following the principles of 
evaluation by competences.  

Dual learning is regulated in many countries (i.e., at least one pathway offers a combination of work-
based learning and school based learning in the vast majority of EU countries), but its practical 
application is very marginal, except in Germany [2], Austria [3], and Switzerland [4] (and recently in 
South Korea). Analysing the approach followed in most countries, we can conclude that there is no 
single model of dual learning in the EU, but a continuum of types of programs that integrate work-
based learning. 

The advantages of dual educational systems are clearly far beyond any reasonable doubt, as all 
evidences indicate that any learning-by-doing methodology has a very positive effect fixing learning 
outcomes. The main handicap of dual learning is that when developing/implementing those schemes, 
significant time is required before the benefits/improvements are obvious or measureable. Table 1 
summarizes the main advantages and disadvantages. 

2 METHODOLOGY 
The vocational drift of higher education institutions (HEI) is observable by a stronger integration of 
practical learning in higher education (HE) and an increasing demand of work based learning. But, 
often, it is not adequately reflected in changes in the learning environment. Despite the difference of 
all partner countries covered by the TEEDE project, all higher education apprenticeship systems 
shared common challenges: 
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Table 1. Main advantages and disadvantages of dual-learning programs. 

Main advantages: 

- There is some sort of labor contract (paid). 
- The training is developed under real conditions. 
- Trainees also benefit from coworkers experience. 
- Hard and soft skills are simultaneously developed. 
- Facilitates school-to-work transition. 
- Companies improved the retention of employers 

Main disadvantages: 

• Training is expensive. School-based is financed by governments (national or regional). Dual 
learning is primarily financed by employers: governments might financially incentivize (grants, 
subsidies, tax reliefs...). 

• Companies have to follow many regulations. 
• Quality of placements and their learning potential in SME/micro companies is unclear. Some 

companies are often specialized and unable to train in a range of knowledge, skills and 
competences. 

• Strict quality controls to avoid situations where dual learning is used as cheap labor or to 
substitute unskilled employees 

• More student effort is required. 

• Universities also have to follow organizational changes. 
• Is an elitist approach, in most cases applicable just a few top-students. 

• Enhance cooperation between HEIs and non-academic organisations to develop dual 
curriculum, with an adequate combination of theoretical and practical elements identifying the 
learning opportunities in the work process. 

• Quality of HE (and work placement) through improving the tutorship. Tutors (from both, industry 
and academia) are the key element for the quality and sustainability of dual programs. Providing 
learning material/modules/guidance will better valorise this function. 

Some basic questions that should be raised before implementing any dual system are the following: 

1. Needs analysis of new curricula in selected engineering areas at bachelor/master level. It 
provided verification of the accuracy and the reliability of the selection of key professions in 
the region and identification for these key areas. 

1.1. Inclusion of entrepreneurship aspects. 

2. Implement dual education programs: 

2.1. Bridging the gap between academia & industry. 

2.2. Strengthening relations with external economic and social stakeholders, creating/ 
developing cooperation and promoting employment of graduates. 

3. Resistance to change to dual education: 

3.1. Develop and implement a management procedure that includes dual educational 
processes, an issue where Universities is not used. 

3.2. Establishment of a unified procedure of evaluation. 

4. Regulations involved: 

4.1. Dead times in higher education institutions and companies are different, and conflicts 
might appear due to the lack of flexibility. 
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4.2. Deadlines associated with academic courses might not match company needs. 

5. Attitude of companies: 

5.1. To what extent they will be involved and committed. 

5.2. The access to external stakeholders might raise the question if public bodies should just 
provide actual labor market needs. 

3 RESULTS 
There is still a lot work to be done, as the decision procedure to implement any new program is quite 
long and involves several loops. Those external constraints are that will affect the implementation of 
the programs are:  

• Departments and Schools/Faculties involved in the teaching had to agree on the teaching tasks 
assigned. 

• University managers had to approve the new (or modified) program (Bachelor or Master level). 
• National and/or regional quality assurance agencies had to provide feedback about the proposal 

of the new (or modified) program (Bachelor or Master level). 
• Regional Agency of Education: had to approve the study program and, in some professions, 

check if the study programs cover the minimum contents (sometimes fixed by law). 

• National Ministry of Education: had to approve the study program and, in some professions, 
check if the study programs cover the minimum contents (sometimes fixed by law). 

A preliminary list of the dual programs implemented as a result of the TEEDE project is shown in 
Table 2. 

Table 2. Preliminary list of dual education programs to be implemented (or implemented). 

University Name of the degree Level 

Tomsk Polytechnic 
University (Russia) 

Mechanical Engineering B.Sc. 

Electrical Insulation Systems and Cable Engineering M.Sc. 

Far Eastern Federal 
University (Russia) 

Shipbuilding and ship repair B.Sc. 

Ship power plants maintenance M.Sc. 

Katanov Khakass State 
University (Russia) 

Design and Technology of Light Industry Products B.Sc. 

Engineering Protection of Industrial Enterprises B.Sc. 

Civil Engineering and Urban Development  B.Sc. 

IT Project Manager  M.Sc. 

Omsk State Technical 
University (Russia) 

Artistic modeling and design of garments B.Sc. 

Technology of oil and gas processing B.Sc. 

Jilin University (China) 
Geological Engineering B.Sc. 

Civil Engineering B.Sc. 

Sheniang Ligong 
University (China) 

Building and Practicing of Talent-cultivating Mode in Material Science M.Sc. 

Patterns of Senior Applied Talents Training and Evaluation B.Sc. 

Institute de Technologie 
du Cambodge (Cambodia) 

Mechatronics and information science B.Sc. 

Food technology and nutrition M.Sc. 

Royal University of 
Agriculture (Cambodia) 

Agricultural Engineering B.Sc. 

Food Processing and Technology M.Sc. 

Indian Institute of 
Technology Madras (India) 

Petroleum Engineering M.Sc. 

Petroleum Engineering PhD 
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4 CONCLUSIONS 
The development of dual programs in different countries with very dissimilar cultures and a wide 
diversity of educational systems has been a great challenge that has been very fruitful. In order to 
achieve those results, all partners involved had to made a big effort to deeply understand their 
different systems in order to customize the educational approach followed. If the implementation of the 
educational principles is not adapted and managed in a flexible way, the possibility to succeed is 
small. Concepts such as European Qualification Framework, Bologna teaching methodology, 
European Credit Transfer System (ECTS) and European Standards and Guidelines for Quality 
Assurance, must be adapted if a successful collaboration is to be started. 
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