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ABSTRACT 

The goal of the WP1.3 package is to make a review of the best didactic practices in EU and 

PC, and to provide recommendations on the methods and practices to be applied in the 

courses developed within the InMotion project.  

Firstly, we have made a bibliographic review on state-of-the-art learning methodologies and 

educational resources. 

We analyzed the following four learning methodologies: 

 problem-based learning (PBL), 

 project-based learning (PjBL), 

 project-oriented learning (POL), and 

 blended learning (BL) 

providing in each case a description of the methodology, examples of application, and a 

critical discussion on dis/advantages. 

In addition, we analyzed the following three educational resources; 

 MOOCS (Massive Open Online Courses), 

 virtual labs and 

 Portfolio 

providing also a description, experiences of use and critical discussion. 

On the basis of this preliminary study, we prepared a survey intended to collect information 

on the application of these methodologies and resources in the Universities of the 

participants in this project.  

The survey is structured into two parts. In the first part, the participants are asked to list the 

courses partially or fully related to CMSE (Computer Modeling and Simulation in 

Engineering) that are taught following the 
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 problem-based learning (PBL),  

 project-based learning (PjBL), 

 project-oriented learning (POL), 

 team-based learning (TBL), and 

 blended learning (BL) 

methodologies at Bachelor, Master or PhD degree in their Universities, and to provide a 

description of how the methodology is applied.  

In the second part, the participants are asked about the following educational resources:  

 augmented reality,  

 e-books and digital libraries,  

 learning management systems (LMS),  

 games,  

 interactive video lectures,  

 learning analytics,  

 virtual laboratories,  

 remote laboratories,  

 MOOCS and  

 portfolio.  

For each educational resource, the following three questions are posed:  

1) Is the educational resource technically available in your University? 

2) Are you currently using it? 

3) Do you find it useful for CMSE courses? 

On the basis of the analysis of the collected information, we can draw the following 

conclusions. 
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 The PBL, POL and BL methodologies are widely and successfully applied by the 

participants' Universities in courses partially or fully related to CMSE.  

 The educational resources most widely applied on these courses are e-books and 

digital libraries, learning management systems and learning analytics.  

 The learning methodologies that the participants consider the most useful are e-books 

and digital libraries, learning management systems, interactive video lectures, virtual 

laboratories, MOOCS, portfolio and learning analytics. 

As a result of this analysis, the learning methodologies that we recommend to use in the 

courses developed within the inMotion project are  

 PBL (Problem-Based Learning),  

 POL (Project-Oriented Learning) and  

 BL (Blended Learning).  

The recommended educational resources are 

 e-books and digital libraries,  

 learning management systems,  

 interactive video lectures,  

 virtual laboratories,  

 MOOCS,  

 portfolio and  

 learning analytics. 
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1. REVIEW ON LEARNING METHODOLOGIES 

The learning methodologies that we have found most suitable for engineering instruction 

are discussed in this section. Most of these methodologies are catalogued as student-

centered learning (SCL). This means that student (learner) is placed in the centre of the 

learning process (Froyd & Simpson 2017). The instructor provides students with 

opportunities to learn independently and from one another. Properly implemented SCL can 

lead to increased motivation to learn, greater retention of knowledge, deeper 

understanding, and more positive attitudes towards the subject being taught (Collins & 

O'Brien 2003). 

The SCL includes the following techniques: 

 Cooperative (team-based) learning: students are divided into small groups so that 

students work together. 

 Inductive teaching and learning: students are first presented with challenges 

(questions or problems) and learn the course material in the context of addressing 

these challenges. It includes the following approaches: inquiry learning, problem-

based learning, project-based learning, case-based teaching, discovery learning, and 

just-in-time teaching. A discussion about the inductive teaching and learning 

approaches in engineering instruction can be found in (Prince & Felder 2006).  

1.1 PROBLEM-BASED LEARNING 

A description on the problem-based learning methodology, some experiences of its 

application in engineering education and a brief discussion are provided below. 

Description 

Problem-Based Learning (PBL) is any learning environment in which the problem drives the 

learning (Woods 2017). The curricular content is organized around a problem that stimulates 

the student to research and learning, generally in a group setting (Cosgrove, Phillips & 
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Quilligan 2010). The goal is to strengthen the students’ skills as regards problem 

identification, problem analysis, problem formulation, problem solving, communication, 

cooperation and the evaluation of work processes and the quality of their own work 

(Aalborg University 2017) (Kjersdam & Enemark 1994). The learning becomes student 

centred instead of the teacher centred system that exists in a traditional lecture. The PBL 

was first implemented in medical education in McMaster University in Canada, in the 60’s, 

and it has become so popular that there is a specialized journal publication about the 

application of this teaching methodology: The Interdisciplinary Journal of Problem Based 

Learning. 

The problem is an open-ended problem that may be real or hypothetical. There are 

universities that encourage students to collaborate actively with external organisations on 

their project work (e.g. by means of an internship). PBL assignments can be short, or they 

can be more involved and take a whole semester (Cornell University 2017). The course may 

have only one or two PBL modules, or the full course may be a PBL (Barret 2005). 

The students’ project work has to be supervised by the academic staff. The supervisor 

typically organizes discussion, advises students and counsels students at all stages of 

problem solving. Therefore, a supervisor needs to be assigned to each team, and it is 

preferable to work in small group. This requires good ratio of students and supervisors, 

representing an extra cost for the institution. 

The project work is usually completed by an examination that usually involves the student 

presentation and discussion of the project.  

(Nilson 2010) lists learning outcomes associated with PBL. A well-design PBL project provides 

students with the opportunity to develop skills related to: 

 Working in teams (in case the PBL is not an individual project). 

 Managing projects and holding leadership roles. 

 Oral and written communication. 
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 Self-awareness and evaluation of group processes. 

 Working independently. 

 Critical thinking and analysis. 

 Explaining concepts. 

 Self-directed learning. 

 Applying course content to real world examples. 

 Researching and information literacy. 

 Problem solving across disciplines. 

Experiences & discussion 

Examples of applications of PBL in electronic engineering can be found in (Helerea et al 

2008), (Nunes de Oliveira 2011) and (Jeschke et al 2009). 

There are bachelor degrees with CSME content using PBL in the Aalborg University 

(Denmark), the Technical University Denmark, Technical University Munich, and the 

Polytechnic Institute of Milan.  

There are more universities applying this methodology in Master programs. For example, it 

is applied in the Aalborg University (Denmark), Technical University Denmark, Pierre & Marie 

Curie (France), Technical University Munich and Linkoping University of Technology. 

1.2 PROJECT-BASED LEARNING 

A description on the Project-Based Learning methodology (PjBL), some experiences of 

application in engineering education and a brief discussion are provided below. 

Description 

The PjBL approach is similar to problem-based learning. The problem-based learning is based 

on introducing to the students a real engineering problem, usually within a scenario. 

Students are asked to define the problem first and then to produce a number of alternative 

solutions by brain storming in structured problem-based learning sessions, and then to 
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converge to a solution by elimination based on getting new information and on conducting 

analysis and/or experimentation. In the PjBL, a real problem is also given to the students, but 

with a mini scenario defining the goals to accomplish and constraints that have to be fulfilled 

(Guzelis 2017).  

Experiences & Discussion 

An example of application of the PjBL approach for developing software engineering 

competences in ungraduated students, in an academy-industry collaboration, can be found 

in (Juárez-Ramírez Jiménez & Huertas 2016). In (Daun et al. 2016) is described the 

application of PjBL in ungraduated and graduated engineer courses, using real industry case 

examples. An example of application of the PjBL approach with industry involvement to 

ungraduated engineering courses in the University of Wollongong (Australia) can be found in 

(Lee et al. 2016). In (Zhang, Hansen & Andersen 2016) is described the application of this 

approach to a master course in power electronics at the Technical University Denmark. 

The PjBL is a dynamic approach in which students explore real-world problems and 

challenges. With this type of active and engaged learning, students are inspired to obtain 

deeper knowledge of the subjects they are studying (Zhang, Hansen & Andersen 2016). This 

approach usually implies to have a supervisor for each team of 3-5 students, which is 

expensive due to the staff cost and it is really difficult to implement in distance education 

universities like UNED. 

1.3 PROJECT-ORIENTED LEARNING 

A description on the project-oriented learning methodology, some experiences of 

application in engineering education and a brief discussion are provided below. 

Description 

Project-Oriented Learning (POL) is a methodology where the learning is illustrated by means 

of projects. It is different to PjBL, where the role of a project is to drive the learning and the 
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new learning arise from the project itself. For instance, POL is followed when the educator 

teaches a unit of study and then assigns a project.  

Experiences & Discussion 

POL involves not only the practical application of the theoretical knowledge students acquire 

but also realizing the additional information, tools, knowledge etc. they will need to solve 

the problem (Kuntalp, Demir & Akay. 2010). Dealing with an open-ended real life application, 

which cover not only the complete content of the course but also some additional 

knowledge and skills, enriches university education. 
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1.4 BLENDED LEARNING 

Description 

Blended Learning (BL) is an educational method in which part of the content is learned on-

line and other part of the content is learned face to face (F2F). This educational method 

allows to manage the time, the place and the rhythm of teaching flexibly. It also facilitates to 

integrate students with differences in motivation, goals and styles of learning. Besides, BL 

allows the mobility of the students since the BL program could be partially followed for 

students using online resources (Kolmos, Finkand & Krogh 2004). In (Pedersen & Gutierrez 

Lopez 2015) is discussed a course offered between 7 different European Universities 

employing blended learning, which was very well evaluated by the students taking the 

course.  

Online practices are now commonly used due to the low cost of electronic devices with 

internet connection, the wide access to internet services, the better quality of multimedia 

resources due to improved capability of computers, great educational offer (Dutta & 

Taghaboni-Dutta 2002).  

The Learning Management System (LMS) is an important piece in the management of online 

resources. Well known commercial LMSs are Blackboard and eCollege. Other LMS of free 

software are Moodle and Chamilo. aLF is an LMS developed by Universidad Nacional de 

Educación a Distancia (UNED). 

BL is especially effective in engineering learning compared with other disciplines such us 

business or arts (Debnath, Rahman & Hossain 2014). The recommended percentage of 

learning time using the BL method is 78% in engineering. The competences that must be 

reached in engineering (EAC 2014) studies are also reached using e-learning methodologies. 

Some of these competences are listed below:  

 Apply knowledge of mathematics, science, and engineering.  

 Design and conduct experiments, as well as to analyse and interpret data. 
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 Design a system, component or process to meet desired needs within realistic 

constraints such as economic, environmental, social, political, ethical, health and 

safety, manufacturability, and sustainability. 

 Work on multidisciplinary teams.  

 Identify, formulate, and solve engineering problems.  

 Understanding of professional and ethical responsibility.  

 Communicate effectively.  

 Understand the impact of engineering solutions in a global, economic, environmental, 

and societal context.  

 Recognition of the need for, and an ability to engage in life-long learning.   

 Knowledge of contemporary issues.  

 Use the techniques, skills, and modern engineering tools necessary for engineering 

practice. 

Experiences  

The Electrical Engineering Learning Group of Alborg University (Pedersen & Gutierrez Lopez 

2015) proposes to modify the traditional lecture adding video lectures, and online and 

interactive resources. The knowledge acquired with the video lectures is evaluated with 

interactive tests generated in Moodle. The procedure of watching the video lectures and 

carrying out the tests can be repeated as often as the student likes. In addition, the F2F 

lectures are scheduled using the just-in-time methodology (Novak et al. 1999). 

The Colibri international computing teaching program (Colibri 2017) constitutes another 

example of BL. The program is divided in the following two modules with equal time 

dedication.  

 A module work based in BL methodology of (Pedersen & Gutierrez Lopez 2015).  

 A project work, which the students work in virtual groups with a PjBL methodology 

(Kolmos, Finkand & Krogh 2004). 
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The project eLearn central, developed for Slovak University of technology (Stuchlíková & 

Benkovská 2011), is used for BL courses of electrical engineering. The contents are very 

interactive and self-contained. 

A study of the online activities followed by nine Indian universities is presented in (Banday, 

Ahmed & Jan 2014). It shows that the online practices in the engineering programs of these 

nine institutions are not very extended. The online learning activities are divided in six 

categories, LMS, host e-resources, online interaction, collaboration and communication and 

assessments. The 83.26% of faculty staff never used the e-learning practices but they 

recommend students to collaborate and communicate online with others students.  

A study of 375 worldwide participants about the e-learning technologies with more impact is 

presented in (Martin et al. 2015). The technologies proposed are: 3d printing, augmented 

reality for learning, cloud computing, digital accreditation, e-books and digital libraries, LMS, 

games, intelligent tutoring, interactive video lectures, learning analytics, learning objects 

reusability, MOOC, mobile and ubiquitous technology, open sources, standard and federated 

systems, P2P online assessments, simulators and virtual laboratories, remote laboratories, 

web 2.0 tools. The most valued technologies are LMS (9.69%), 3D printing (8.36%), e-books 

and digital libraries (8.18%), simulators (7.91%) and mobile and ubiquitous tech. (7.02%). 

Discussion 

The BL methodology has become very popular in the last 20-30 years and it has been very 

well accepted by students. There are many studies about the impact of this methodology in 

the learning process, and students and educators satisfaction. Some of the main conclusions 

of these studies are summarized below. 

The exam results of students taking a course with the BL methodology showed an 

improvement of the learning outcome caused by better learning of the topic (Pedersen & 

Gutierrez Lopez 2015). 
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The students that complete online courses reach the same academic results than only F2F 

studies (Abdellah, FahmyTaher & Abdel-Rahman 2008), however less students complete the 

online studies (Jahng, Krug & Zhang 2007).  

The e-learning education in engineering is especially effective and information and 

communication technologies are needed to improve the learning (Moscinski 2008). 

In engineering education not only the cost of e-learning are similar with F2F learning but the 

student and the educators are very satisfied with online learning (Bourne, Harris & Mayadas. 

2005).  

Some challenges for e-learning education depends on the countries (Mehra & Mital 2007). 

These challenges, according to (Abdellah, FahmyTaher & Abdel-Rahman 2008), are the 

followings: 

 Identifying the skills required by admitted students.  

 Evaluating the progress of students.  

 Identifying the appropriate teaching strategy.  

 Choosing to use electronic means in laboratory work and the resource required for 

sharing remote labs.  

 Accrediting e-learning-based engineering programs.  

 Targeting interactions with international engineering education bodies. 

 Estimating the cost of resources serving online engineering education. 

 Facing inevitable new changes in teaching loads and the trade-offs in teachers' time 

between online and on-campus teaching.  

 Estimating human and technical infrastructure required.  

 Assessing student and staff satisfaction.  

 Facing changes in student advising protocols.  

 Assessing class software requirements. 
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In (Kudrjavtseva 2002) is proposed the following strategy to adopt the e-learning 

methodology: 

 Develop a clear vision for the use of e-technologies in engineering education that 

includes appropriate goals, target groups, and curriculum models that take into 

consideration the technical capabilities that can already be identified as emerging over 

the next years.  

 Find ways to fund the development of large quantities of multimedia learning 

materials through partnerships between media producers, telecommunications 

companies, and educational institutions. 

 Keep the human role in teaching by linking “real” people with students through 

telecommunications, and giving them the tools to access, reconstruct and create 

knowledge. 

 Create new (or transform existing) curricular models that enable more negotiation 

between learner and teacher to meet individual needs. 

 Develop new institutional or organizational structures built around the digital 

collection, storage, creation and distribution of learning materials in the engineering 

area. 

 Provide political leadership in the development of e-technologies in engineering 

education and training networks. 

 Create a regulatory environment that provides universal access, choice and 

competition to instructional programs, information resources, and e-technology 

applications. 

2. REVIEW ON EDUCATIONAL RESOURCES 

Some educational resources widely used in engineering education are discussed in this 

section. 

2.1 MOOCS 
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A description of the MOOCs, its advantages and disadvantages and a discussion about their 

use is given in this section. 

Description 

MOOCs stands for Massive Open Online Courses and are meant to facilitate the access to 

quality education for a great number of people (massive), without requiring any previous 

background, acceptation in any institution or payment of any fee (open). Learners can follow 

the course in the Internet using a diversity of devices, such as computers, tablets or 

smartphones (online). In general terms, MOOCs can be summarized as learning anything, 

anywhere, anytime by anyone. 

Courses designed as MOOCs are usually composed of on-line documents, recorded video 

lectures and links to additional material. Multiple on-line technological platforms are 

combined to provide the functionality required to follow the course (Riel & Lawless 2017): 

learning management systems (LMS), multimedia storage and streaming, communication 

software (notifications, forums, etc.), evaluation mechanisms (tests, quizzes, exams, etc.) 

and learning process analytics. 

Ideally, students could join the course at any time and follow it at their own pace. This 

improves the learning process for each student, since they have different motivations and 

perspectives when taking the course (e.g., learning new things, improving their academic 

education to promote in their professional career, etc.). All these different motivations have 

to be taken into account when designing the course. Teachers guide the students across the 

learning process instead of being pure content providers (because usually the information is 

freely available in the Internet). In theory, this type of education promotes dialogue and 

discussion between learners, facilitates group discussions and cooperative work, which 

enriches their learning experience (Bang, Dalsgaard & O Donovan 2015). 

During the development of the course learners have to solve practical problems, solve 

quizzes and perform on-line tests (multiple-choice and short answer type of questions), that 
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are automatically graded. Some courses also require the submission of the solution of larger 

problems that are usually peer-corrected by other learners, because automatic grading for 

this more complex problems is not available. Additional on-line final examinations are 

sometimes required, which are also automatically graded (Phatak, 2015). Learners may 

choose to receive a certification after the completion of the course or a dedicated coaching 

during the course, but this is usually not free of charge. 

MOOCs can be seen as better suited for competency based education. The amount of 

knowledge learned is evaluated in the form of competencies, which define the learning 

process instead of the time spent in it. Courses need to evaluate the amount of learning 

instead of the time spent (Bang, Dalsgaard & O Donovan 2015). 

Experiences 

MOOCs have been widely adopted by academic institutions, offering a great number of 

courses, and also by students, having several hundred thousand students in some courses. 

Most MOOCs are offered through specialized on-line platforms, like: 

 Coursera (www.coursera.org) offers courses from 149 university partners (such as 

Pennsylvania University, Johns Hopkins University, University of Michigan, Stanford, 

UC San Diego and Duke University) and have more than 25 million learners in more 

than 2000 courses. 

 EdX (www.edx.org) has more than 90 partners (such as MIT, Harvard, Berkeley, 

University of Texas System, University of Queensland and TUDelft). It also offers 

different learning programs (micromasters, professional and xseries) that involve 

several courses of related topics. 

 Udacity (www.udacity.com) combines educators and industrial partners (like Google, 

AT&T and Facebook) to provide industry-oriented education. 
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The MIT also developed its own platform, MITOpenCourseWare (https://ocw.mit.edu), to 

offer regular undergraduate courses as MOOC. “The idea is simple: to publish all of our 

course materials online and make them widely available to everyone”. Currently they have 

published materials from 2340 courses and have around 200 million visitors. This approach 

has been followed by multiple institutions in Asia, Europe and America. 

Tel Aviv University offers MOOCs for undergraduate students, which receive credit for their 

studies. However, students still have to perform on-campus exams additional to the MOOC. 

The University of Pittsburgh offers HOOC (Hybrid Open Online Courses), where regular and 

on-line courses are merged and students can interact. 

MOOCs have been also combined with other educational methodologies, such as 

gamification (Borras-Gene, Martínez & Fidalgo 2016) or blended-learning (Carolan, Magnin & 

Gilliot 2014) to improve the motivation of the learners, their satisfaction and the completion 

rate. 

Some MOOCs are also oriented to CMSE: 

 Modelling and simulation using Simulink and Modeling and Simulation using MATLAB, 

from the RheinMain University of Applied Sciences 

(https://iversity.org/en/courses/modelling-and-simulation-using-simulink and 

https://iversity.org/en/courses/modelling-and-simulation-using-matlab) 

 A Hands-on Introduction to Engineering Simulations, from the Cornell University 

(https://www.edx.org/course/hands-introduction-engineering-cornellx-engr2000x-0) 

 Modeling and Simulation of Dynamic Systems, from the MIT 

(https://ocw.mit.edu/courses/mechanical-engineering/2-141-modeling-and-

simulation-of-dynamic-systems-fall-2006/index.htm) 

https://iversity.org/en/courses/modelling-and-simulation-using-matlab
https://www.edx.org/course/hands-introduction-engineering-cornellx-engr2000x-0
https://ocw.mit.edu/courses/mechanical-engineering/2-141-modeling-and-simulation-of-dynamic-systems-fall-2006/index.htm
https://ocw.mit.edu/courses/mechanical-engineering/2-141-modeling-and-simulation-of-dynamic-systems-fall-2006/index.htm
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Discussion 

Although there is a large number of courses offered in multiple disciplines, MOOCs present 

multiple doubts in the academic community and there are multiple research initiatives on 

the topic. Institutions like Oxford and Cambridge have refused to offer them. 

The main discussion points about MOOCs are: 

 Very low completion rates are usual for this type of courses (Riel & Lawless 2017). The 

design of the course by the teacher and the technological platform used to support it 

have to be carefully prepared. 

 The economic model used to distribute this type of courses is not clear and the 

institutions offering them are starting to consider and evaluate their cost-benefit. A 

sustainable economic model should be developed in order to facilitate their viability 

(Obrist & Jansen 2017). Currently, the task of designing a course is performed by the 

teacher alone and its cost has been underestimated (Epelboin, 2017). 

 The lack of human interactions during the courses leads to dissatisfaction on learners 

and to a poorer learning process (Khalil & Ebner2015). 

 MOOC certificates are not very well accepted by employers and universities. The latter 

do not usually recognize the time spent in MOOCs with credits in their regular degrees. 

 MOOCs need to include high order skills, such as critical thinking, innovation in design, 

problem identification and solving, etc. These skills are usually related with learner-

teacher and learner-learner interactions (Dalipi et al. 2016). 

 Universities usually offer MOOCs to increase their visibility and their number of regular 

students, rather than using the courses as a full educational alternative. 

 The openness and massiveness of the courses has driven a lower quality of education 

offered. An on-line learning quality model, applied to modeling and simulation, has 

been proposed to improve the quality of the courses (Balci, Deater-Deckard & Norton 

2013). 
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 Many courses offered as MOOCs are not really MOOCs, since they require the payment 

of a fee, the acceptance by the instructor or they are restricted to a given period of 

time. 

2.2 VIRTUAL LABS 

What we understand for virtual lab, its advantages and disadvantages, and some 

experiences of application in engineering education are discussed below. 

Description 

Virtual labs are the online version of the traditional laboratories. The laboratory can be a 

physical, chemical, engineering, computer scientist laboratory, etc. The laboratories used in 

the CSM courses are typically computer laboratories where students use a modelling and 

simulation environment installed in the lab computers in order to perform a simulation 

model.  

Virtual labs can be implemented as desktop programs running on the user’s operating 

system or web-based applications running on the user’s web browser. The virtual lab 

software can be distributed to students by CD-ROM, through a web site, etc. 
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Experiences & discussion 

Virtual labs have the following advantages and disadvantages: 

 To motivate students to conduct experiments by arousing their curiosity. This would 

help them in learning basic and advanced concepts through remote experimentation. 

 To share costly equipment and resources, which are otherwise available to limited 

number of users due to constraints on time and geographical distances. 

 They allow students to use the virtual lab at any place and any time, facilitating the 

self-study. 

 They don’t allow to experiment with real hardware. 

An up-to-date review of virtual labs for science and engineering can be found in (Potkonjak 

et al. 2016). 

There is an international effort to share virtual labs. The Labshare consortium is a lab sharing 

initiative of five Australian Technology Network Universities backed by the Australian 

Governments Diversity and Structural Adjustment Fund (Kostulski & Murray 2010).  

Several Indian Institutes have placed virtual labs in a web site (Indian Gov. 2017) to be 

accessed by undergraduate students of science and engineering of these universities. These 

labs require a password in order to access them. 

Go-Lab 4 is a project co-funded by the European Union that is composed of eighteen 

organizations from twelve countries. It looks for promoting innovative and interactive 

teaching methods in primary and secondary schools (de Jong, Sotiriou& Gillet 2014).  

An example of a virtual lab intended to teach modelling and simulation in the field of control 

engineering is presented in (Guzmán et al. 2008). This tool is used in undergraduate courses 

at Lund University, University of Almería, UNED and EPFL. 
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2.3 PORTFOLIO 

The portfolio description, and some experiences of application in engineering education are 

discussed below. 

Description 

A student portfolio is a compilation of academic work and other forms of educational 

evidence assembled for the purpose of (1) evaluating coursework quality, learning progress, 

and academic achievement; (2) determining whether students have met learning standards 

or other academic requirements for courses, grade-level promotion, and graduation; (3) 

helping students reflect on their academic goals and progress as learners; and (4) creating a 

lasting archive of academic work products, accomplishments, and other documentation 

(Portfolio 2016).  

Online portfolios are often called digital portfolios or e-portfolios. An e-portfolio is a digitized 

collection of artifacts, including demonstrations, resources, and accomplishments that 

represent an individual, group, community, organization, or institution. This collection can 

be comprised of text-based, graphic, or multimedia elements archived on a Web site or on 

other electronic media such as CD-ROM or DVD (Lorenzo & Ittelson 2005). Some widely cited 

e-Portfolio platforms are: Desire2Learn, Digication, E-scape, Educa, Elgg, E-qual Electronic 

Portfolio, Foliotek, LiveText, Mahara, MAPS, OpenSchool ePortfolio, Passport, Pathbrite, 

PebblePad, RCampus and Taskstream. EPortfolios can be used for summative assessment, as 

formative developmental process tools, and as a tool for job searches (Wakimoto & Lewis 

2014).  

Experiences & discussion 

The e-Portfolio assists in developing ongoing, evidence-based learning and performance 

assessment throughout a course/subject and/or a program. Some important advantages 

that an e-Portfolio can offer are (Alam et al. 2015): 
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 Space for feedback that can be used for performance improvement and saved for 

future use. 

 Initiative to be self-directed and responsible for student’s own learning and 

assessment. 

 Opportunity to make connections between tacit knowledge and constructed 

knowledge. 

 Track students' accomplishments and feedback over a sustained period, through on 

going assessment. 

 Digital literacy skills development. 

 Communication skills. 

The challenges for students in utilisation of e-Portfolios in their learning are mainly the 

anticipated additional time and workload. Students need additional assistance to develop e-

Portfolio platform/software user skills, technical (subject matter) skills, and skills of 

selection, collection, and reflecting on learning materials. 

Students in the School of Aerospace, Mechanical and Manufacturing Engineering of RMIT 

University have access to a PebblePad account whilst they are enrolled in their final year 

research project course at the University (Alam et al. 2015). The Educational ePortfolios are 

becoming very popular in Hong Kong Universities as is shown in (Cheng 2012). The E-

Portfolios are used in the University of Denver (https://portfolio.du.edu/pc/index). The 

Catalyst Group of the University of Washington created his own ePortfolio tool 

(http://catalyst.washington.edu/tools/ppp.html). It was created for students to collect, 

reflect, and present artefacts of their work and learning experiences online.  

The experience of using the ePortfolio system in three courses at the Faculty of Organization 

and Informatics, University of Zagreb is given in (Coric, Balaban & Bubas. 2011). 

  

https://portfolio.du.edu/pc/index
http://catalyst.washington.edu/tools/ppp.html
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3. DATA COLLECTION METHOD 

The content of the survey is shown in the following two pages. 

This survey was sent to the Universities members of the project:  

 St. Petersburg State Marine Technical University (SMTU) 

 St. Petersburg State Politechnical University (SPbPU) 

 Novosibirsk State Technical University (NSTU) 

 Universiti Kuala Lumpur (UniKL) 

 Universiti Teknologi Malaysia (UTM) 

 Universidad Nacional de Educación a Distancia (UNED) 

 University of Ljubljana (UL) 

 Universiti Teknologi Petronas (UTP) 

A summary of the survey results and their discussion can be found in Section 4. 

The filled in questionnaires are included in the appendix to this document. 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):   

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no.  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

     

     

Project Based Learning Courses Total no.:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

     

     

     

Project Oriented Learning Total no.:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

     

     

Team Based Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  

     

     

     

Blended Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  
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Innovative teaching and learning strategies in open 

modelling and simulation environment for student-

centered engineering education Projekt-Nr.: 573751-

EPP-1-2016-1-DE-EPPKA2-CBHE-JP 

 

 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which 
reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information 
contained therein. 

PART II. Educational resources employed on courses partially or fully related to 
CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses?(Yes/no) 

Augmented reality    

E-books and digital 
libraries 

   

Learning Management 
Systems (LMS) 

   

Games    

Interactive Video 
Lectures 

   

Learning analytics    

Virtual Laboratories    

Remote Laboratories    

MOOCS    

Portfolio    

Other resources not included that you are currently using 
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4. RESULTS AND DISCUSSION 

The number of courses partially or fully related to computer modelling and simulation 

engineering (CMSE) that are taught following the Problem Based Learning (PBL), Project 

Based Learning (PjBL), Project Oriented Learning (POL), Team Based Learning (TBL) and 

Blended Learning (BL) methodologies are shown in Tables I to V, respectively. The results are 

summarized below. The methodologies are sorted starting from the most widely used. 

Bachelor degree Master degree PhD degree 

PBL (13 courses) POL (9 courses) POL (2 courses) 

POL (10 courses) PjBL (4 courses) BL (1 course) 

BL (9 courses) BL (4 courses)  

PjBL (6 courses) TBL (3 courses)  

TBL (2 courses) PBL (2 courses)  

Tables VI to XV contain information about the educational resources employed on courses 

partially or fully related to CMSE. The project members were asked to answer, for each 

educational resource included in a list, the following three questions: (1) Is the educational 

resource technically available in your University?; (2) Are you currently using it?; and (3) Do 

you find it useful for CMSE courses? The list contained the following educational resources: 

augmented reality, e-books and digital libraries, learning management systems, games, 

interactive video lectures, learning analytics, virtual laboratories, remote laboratories, 

MOOCS and portfolio. The results are summarized below. The number of universities that 

answered "yes" is enclosed in parentheses. 

Technically available Currently used Considered useful 
e-books and digital libraries (9) e-books and digital libraries (8) e-books and digital libraries (9) 

LMS (8) LMS (8) LMS (9) 
learning analytics (8) learning analytics (7) interactive video lectures (9) 

MOOCS (4) virtual laboratories (2) virtual laboratories (9) 
interactive video lectures (3) portfolio (2) MOOCS (9) 

virtual laboratories (3) interactive video lectures (1) portfolio (8) 
portfolio (3) remote laboratories (1) learning analytics (8) 

remote laboratories (3)  augmented reality (7) 
games (1)  games (7) 

augmented reality (1)  remote laboratories (6) 
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Augmented reality, games and MOOCS are not currently being used by any of the 

universities participant in this project, although most of the universities found them useful. 
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TABLE I: Problem-based learning method on courses partially or fully related to CMSE  

Institution Acronym 
Partner Number 

Courses in 
Bachelor 

Courses in 
Master 

Courses in 
PhD 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 0 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

0 1 0 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 0 

Universiti Kuala 

Lumpur 

UniKL 

P5 

2 0 0 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

4 1 0 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

5 0 0 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

0 0 0 

University of 

Ljubljana 

UL 

P8 

1 0 0 

Universiti Teknologi 

Petronas 

UTP 

P10 

1 0 0 

TOTAL: 13 2 0 
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TABLE II: Project-based learning method on courses partially or fully related to CMSE  

Institution Acronym 
Partner Number 

Courses in 
bachelor 

Courses in 
Master  

Courses in 
PhD 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 0 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

0 0 0 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 0 

Universiti Kuala 

Lumpur 

UniKL 

P5 

3 0 0 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

1 2 0 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

1 0 0 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

0 0 0 

University of 

Ljubljana 

UL 

P8 

0 2 0 

Universiti Teknologi 

Petronas 

UTP 

P10 

1 0 0 

TOTAL: 6 4 0 
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TABLE III: Project-oriented learning method on courses partially or fully related to CMSE  

Institution Acronym 
Partner Number 

Courses in 
bachelor 

Courses in 
Master  

Courses in 
PhD 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 0 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

0 0 0 

Novosibirsk State 

Technical University 

NSTU 

P4 

6 6 2 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 0 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

1 0 0 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

1 0 0 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

1 2 0 

University of 

Ljubljana 

UL 

P8 

1 1 0 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 0 

TOTAL: 10 9 2 
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TABLE IV: Team-based learning method on courses partially or fully related to CMSE  

Institution Acronym 
Partner Number 

Courses in 
bachelor 

Courses in 
Master  

Courses in 
PhD 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 0 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

0 2 0 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 0 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 0 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

0 0 0 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 0 

Universidad 

Nacional de 

Educacion a 

Distancia 

UNED 

P7 

0 0 0 

University of 

Ljubljana 

UL 

P8 

1 1 0 

Universiti Teknologi 

Petronas 

UTP 

P10 

1 0 0 

TOTAL: 2 3 0 
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TABLE V: Blended learning method on courses partially or fully related to CMSE  

Institution Acronym 
Partner Number 

Courses in 
bachelor 

Courses in 
Master  

Courses in 
PhD 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

5 0 0 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 0 1 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 0 

Universiti Kuala 

Lumpur 

UniKL 

P5 

2 0 0 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

0 0 0 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 0 

Universidad 

Nacional de 

Educacion a 

Distancia 

UNED 

P7 

1 4 0 

University of 

Ljubljana 

UL 

P8 

0 0 0 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 0 

TOTAL: 9 4 1 
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TABLE VI: Augmented reality 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 0 0 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 1 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

0 0 1 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 1 

Universidad 

Nacional de 

Educacion a 

Distancia 

UNED 

P7 

0 0 0 

University of 

Ljubljana 

UL 

P8 

0 0 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 1 

TOTAL: 1 0 7 
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TABLE VII: E-books and digital libraries 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

1 1 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 1 1 

Novosibirsk State 

Technical University 

NSTU 

P4 

1 1 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

1 1 1 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

1 1 1 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

1 1 1 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

1 1 1 

University of 

Ljubljana 

UL 

P8 

1 1 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

1 0 1 

TOTAL: 9 8 9 
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TABLE VIII: Learning Management System (LMS) 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

1 1 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 1 1 

Novosibirsk State 

Technical University 

NSTU 

P4 

1 1 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

1 1 1 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

1 1 1 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

1 1 1 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

1 1 1 

University of 

Ljubljana 

UL 

P8 

1 1 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 1 

TOTAL: 8 8 9 
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TABLE IX: Games 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 0 0 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 1 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

0 0 1 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 1 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

0 0 1 

University of 

Ljubljana 

UL 

P8 

0 0 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 0 

TOTAL: 1 0 7 
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TABLE X: Interactive video lectures 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 1 1 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 1 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

0 0 1 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 1 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

1 0 1 

University of 

Ljubljana 

UL 

P8 

1 0 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 1 

TOTAL: 3 1 9 
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TABLE XI: Learning analytics 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

1 1 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 0 0 

Novosibirsk State 

Technical University 

NSTU 

P4 

1 1 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

1 1 1 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

1 1 1 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

1 1 1 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

1 1 1 

University of 

Ljubljana 

UL 

P8 

1 1 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 1 

TOTAL: 8 7 8 
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TABLE XII: Virtual laboratories 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 1 1 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 1 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

0 0 1 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 1 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

1 1 1 

University of 

Ljubljana 

UL 

P8 

1 0 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 1 

TOTAL: 3 2 9 
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TABLE XIII: Remote laboratories 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

0 0 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 0 1 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 0 

Universiti Teknology 

Malaysia Marine 

UTM Marine 

P6 

0 0 0 

Universiti Teknology 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 0 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

1 1 1 

University of 

Ljubljana 

UL 

P8 

1 0 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

0 0 1 

TOTAL: 3 1 6 
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TABLE XIV: MOOCS 

Institution Acronym 
Partner Number 

Technically 
available?(1: 
yes; 0: no) 

Are you 
currently 
using it? (1: 
yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

1 0 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

1 0 1 

Novosibirsk State 

Technical University 

NSTU 

P4 

0 0 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 1 

Universiti Teknology 

Malaysia Marine 

UTM Marine 

P6 

0 0 1 

Universiti Teknology 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 1 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

1 0 1 

University of 

Ljubljana 

UL 

P8 

0 0 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

1 0 1 

TOTAL: 4 0 9 
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TABLE XV: Portfolio 

Institution Acronym 

Partner Number 

Technically 

available?(1: 

yes; 0: no) 

Are you 

currently 

using it? (1: 

yes; 0: no) 

Do you find it 
useful for 
CMSE 
Courses? (1: 
yes; 0: no) 

St. Petersburg State 

Marine Technical 

University 

SMTU 

P2 

1 0 1 

St. Petersburg State 

Politechnical 

University 

SPbPU 

P3 

0 0 0 

Novosibirsk State 

Technical University 

NSTU 

P4 

1 1 1 

Universiti Kuala 

Lumpur 

UniKL 

P5 

0 0 1 

Universiti Teknologi 

Malaysia Marine 

UTM Marine 

P6 

0 0 1 

Universiti Teknologi 

Malaysia Mechanical 

UTM 

Mechanical 

P6 

0 0 1 

Universidad 

Nacional de 

Educación a 

Distancia 

UNED 

P7 

0 0 1 

University of 

Ljubljana 

UL 

P8 

0 0 1 

Universiti Teknologi 

Petronas 

UTP 

P10 

1 1 1 

TOTAL: 3 2 8 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  St. Petersburg State Marine Technical University (SMTU) 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no.  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

Project Based Learning Courses Total no.:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

     

Project Oriented Learning Total no.:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

Team Based Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  

     

Blended Learning Total no: 5 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Differential 
Equations 

Bachelor Compulsory 3 The teaching and learning in this course 
are done through face-to-face lecture, 
practical problem solving and using 
special e-learning modules in SAKAI CLE 
(e-lectures, assignments, tests, 
collaboration tools). 

Numerical 
methods for 
solving applied 
problems 

Bachelor Compulsory 3 The teaching and learning in this course 
are done through face-to-face lecture, 
practical problem solving and using 
special e-learning modules in SAKAI CLE 
(e-lectures, assignments, tests, 
collaboration tools). 
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Computer 
mathematics – An 
Introduction 

Bachelor Compulsory 3 The teaching and learning in this course 
are done through face-to-face lecture, 
practical problem solving and using 
special e-learning modules in SAKAI CLE 
(e-lectures, assignments, tests, 
collaboration tools). 

Math modeling Bachelor Compulsory 4 The teaching and learning in this course 
are done through face-to-face lecture, 
practical problem solving and using 
special e-learning modules in SAKAI CLE 
(e-lectures, assignments, tests, 
collaboration tools). 

Computer 
modeling and 
simulation 
software 

Bachelor Compulsory 3 The teaching and learning in this course 
are done through face-to-face lecture, 
practical problem solving and using 
special e-learning modules in SAKAI CLE 
(e-lectures, assignments, tests, 
collaboration tools). 

PART II. Educational resources employed on courses partially or fully related to 
CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses?(Yes/no) 

Augmented reality NO NO YES 

E-books and digital 
libraries 

YES  
 

YES YES 

Learning Management 
Systems (LMS) 

YES YES YES 

Games NO NO YES 

Interactive Video 
Lectures 

NO NO YES 

Learning analytics YES YES YES 

Virtual Laboratories NO NO YES 

Remote Laboratories NO NO YES 

MOOCS YES NO YES 

Portfolio YES NO YES 

Other resources not included that you are currently using 

 

 



 

 

Innovative teaching and learning strategies in open 

modelling and simulation environment for student-

centered engineering education Projekt-Nr.: 573751-

EPP-1-2016-1-DE-EPPKA2-CBHE-JP 

 

 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which 
reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information 
contained therein. 

  



 

 

Innovative teaching and learning strategies in open 

modelling and simulation environment for student-

centered engineering education Projekt-Nr.: 573751-

EPP-1-2016-1-DE-EPPKA2-CBHE-JP 

 

 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which 
reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information 
contained therein. 

InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  St. Petersburg State Politechnical University (SPbPU) 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no. 1 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Tools for 
modelling and 
simulation 
complex 
dynamical 
systems 

Master seminar 2 Students have to find in Internet 
textbooks, articles, site of tools for 
modelling and simulation complex 
dynamical systems, choose one tool 
and write a report about the Tool 
based on selected material.  

Project Based Learning Courses Total no.:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

Project Oriented Learning Total no.:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Team Based Learning Total no: 2 

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  

Modelling and 
simulation in RMD 

Master free electives 4 Student team have to find examples 
of classic dynamical systems, event-
driven dynamical systems, 
component models for concrete 
applied field (chemistry, biology, 
electricity,mechanics and so on) 
realize them in RMD and write 
report «How to use RMDin….».  
Student team planning and realizing 
Project by themselves,weekly 
reporting what was done. 
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Modelling and 
simulation in 
AnyLogic 

Master free electives 4 Student team have to find examples 
of classic dynamical systems, event-
driven dynamical systems, 
component models for concrete 
applied field (chemistry, biology, 
electricity, mechanics and so on) 
realize them in Anylogic and write 
report «How to use AnyLogic in….».  
Student team planning and realizing 
Project by themselves, weekly 
reporting what was done. 

Blended Learning Total no: 2 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Virtual labs for 
physics in RMD 

Bachelor Computer 
hands-on 
training 

2 It is computer hands-on training for 
first-year student during summer 
internship. A student must to find an 
example of virtual lab for physics 
(mechanics) in Internet 
(www.exponenta.ru), to present it 
to the other students and reproduce 
it in RMD. The Instructor explains 
using examples how to build a 
model in RMD and visualize it using 
2D- and 3D Animation 

Numerical 
libraries 

Phd Seminar with 
computer 
hands-on 
training 

4 The Instructor briefly describes 
numerical libraries of tools for 
modeling and simulation complex 
dynamical systems (numerical 
methods for NAE, ODE DAE). 
Students choose concrete method 
and prepare by themselves 
presentation on theory of the 
method. After that students and 
Instructor find together test 
examples and students illustrate 
method’s properties on these 
examples using concrete tool. 

PART II. Educational resources employed on courses partially or fully related to 
CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses?(Yes/no) 

Augmented reality yes No No 

http://www.exponenta.ru/
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E-books and digital 
libraries 

yes Yes Yes 

Learning Management 
Systems (LMS) 

Yes  Yes Yes 

Games yes No No 

Interactive Video 
Lectures 

yes Yes Yes 

Learning analytics yes No No 

Virtual Laboratories yes Yes Yes 

Remote Laboratories yes No Yes 

MOOCS yes No Yes 

Portfolio no No No 

Other resources not included that you are currently using 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  Novosibirsk State Technical University (NSTU) 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no. 0 

Course Name Bachelor/ 

Master /PhD 

Course Type ECTS Brief description of how the 

methodology is applied  

     

     

     

Project Based Learning Courses Total no.: 0 

Course Name Bachelor/ 

Master /PhD 

Course Type ECTS Brief description of how the 

methodology is applied 

     

     

     

Project Oriented Learning Total no.: 8 

Course Name Bachelor/ 

Master /PhD 

Course Type ECTS Brief description of how the 

methodology is applied  

Simulation 

modeling 

Bachelor Elective 3 An individual project is assigned to 

each student, who has to develop it 

individually under the guidance of a 

university teacher. Students have 

to write a course project, and to 

summarize their work and 
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contributions in an oral defence of 

a project. 

Mathematical 

modeling 

Bachelor Elective 3 Idem. 

Design of 

experiments: 

theory and 

practice 

Bachelor Elective 3 Idem. 

Programming Bachelor Compulsory 4 Idem. 

Programming 

technologies 

Bachelor Compulsory 4 Idem. 

Theory of formal 

languages and 

compilers 

Bachelor Compulsory 4 Idem. 

Models of static 

and dynamic 

systems 

Master Elective 4 The project is implemented in 

stages (step-by-step), in the course 

of laboratory work. Students 

perform individually or in small 

groups (2-3 people) a sequence of 

laboratory works. For each work 

(the stage of the project) students 

prepare a report. 

Modeling and 

designing 

information 

systems and 

technologies 

Master Elective 4 An individual project is assigned to 

each student, who has to develop it 

individually under the guidance of a 

university teacher. Students have 

to write a course project, and to 

summarize their work and 

contributions in an oral defence of 

a project. 

Modeling and 

simulation of 

hybrid systems 

Master Elective 

(optional) 

2 The project is implemented in 

stages (step-by-step), in the course 

of laboratory work. Students 

perform individually or in small 
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groups (2-3 people) a sequence of 

laboratory works. For each work 

(the stage of the project) students 

prepare a report. 

Mathematical 

support for 

domain research 

Master Compulsory 3 Idem. 

Design of 

experiment and 

processing its 

results 

Master Elective 4 Idem. 

Methods of 

systems analysis 

Master Elective 2 Idem. 

Mathematical 

and software of 

computers, 

complexes and 

computer 

networks 

PhD Compulsory 15 An individual project is assigned to 

each student, who has to develop it 

individually on laboratory works. 

The content of the project is 

directly related to the topic of 

postgraduate study. Students have 

to make a laboratory works, and to 

summarize their works and 

contributions in an oral defence of 

a project. 

Computer 

analysis of hybrid 

systems 

PhD Elective 6 An individual project is assigned to 

each student, who has to develop it 

individually. The content of the 

project is directly related to the 

topic of postgraduate study. 
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Team Based Learning Total no: 0 

Course Name Bachelor / 

Master /PhD 

Course Type ETCS Brief description of how the 

methodology is applied  

     

     

     

Blended Learning Total no: 0 

Course Name Bachelor / 

Master /PhD 

Course Type ECTS Brief description of how the 

methodology is applied  

     

     

     

     

     

PART II. Educational resources employed on courses partially or fully related to 

CMSE 

Resource Name Technically available? 

(Yes/no) 

Are you currently using 

it? (Yes/no) 

Do you find it useful for 

CMSE courses?(Yes/no) 

Augmented reality No No Yes 

E-books and digital 

libraries 

Yes. An online library 

with e‐books is available 

for students 

Yes Yes 

Learning Management 

Systems (LMS) 

Yes. NSTU has a LMS 

called DiSpace. 

Yes Yes 

Games No No Yes 
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Interactive Video 

Lectures 

No No Yes 

Learning analytics Yes. Statistics such as 

completion rate, grades 

and satisfaction surveys, 

are available. 

Yes Yes 

Virtual Laboratories No No Yes 

Remote Laboratories No No Yes 

MOOCS No No Yes 

Portfolio Yes Yes Yes 

Other resources not included that you are currently using 

No 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  Universiti Kuala Lumpur (UniKL) 
Malaysian Institute of Marine Engineering Technology 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no. 2 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Ship and 
Engineering 
Drawings 

Bachelor of 
Engineering 
Technology in 
Naval 
Architecture and 
Shipbuilding  
(BET NASB) 

Compulsory 5 Teaching and learning with a 
minimum component of lecture, 
and using drawing set and AutoCAD 
as tools to design. Students may 
also be required to work individually 
or in a team. 

 

Students will be assessed via 
assignment, computer practical 
test, projects/presentation and 
technical report. This assessment is 
continuous throughout the 
semester using summative 
assessment. 

Numerical 
Methods 

Bachelor of 
Engineering 
Technology in 
Naval 
Architecture and 
Shipbuilding  
(BET NASB) 

Compulsory 5 Teaching and learning will be via 
lecture, collaborative learning, and 
group discussion. 
Teaching includes utilization of 
MATLAB. 
 
Students will be assessed through 
quizzes, tests, final exam and group 
activities. Peer evaluation will be 
part of the teamwork assessment. 

Project Based Learning Courses Total no.: 4 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

Introduction to 
Programming 

Bachelor of 
Engineering 
Technology in 
Naval 

Elective 3 Teaching and learning will be via 
lecture, lab exercises and group 
discussion 
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Architecture and 
Shipbuilding  
(BET NASB) 

Students learning will be assessed 
using quizzes, lab exercises and 
group project. Evaluation will be 
done by using the rubric as a 
scoring tool for subjective 
assessments. 

Computer Aided 
Ship Design 1 & 2 

Bachelor of 
Engineering 
Technology in 
Naval 
Architecture and 
Shipbuilding  
(BET NASB) 

Compulsory 5 Teaching and learning with a 
minimum component of lecture, 
and using MAXSURF software as 
tools for ship design. Students may 
also be required to work 
individually or in a team. 
 
Students will be assessed via 
practical test, projects, technical 
report and presentation skill. This 
assessment is continuous 
throughout the semester using 
summative assessment. 

CAM Technology Bachelor of 
Engineering 
Technology in 
Naval 
Architecture and 
Shipbuilding  
(BET NASB) 

Compulsory 5 Teaching and learning with a 
minimum component of lecture, 
and using CAM programming 
software as a tool to design and to 
finally producing CNC program. 
Students may also be required to 
work individually or in a team. 
  
Theory: Quizzes, written test 
and/or assignment 
Practical Assignment: Practical 
task, practical test, mini 
(machining) projects or 
presentation. Assessment is 
continuous throughout the 
semester using both formative and 
summative assessment.  

Project Oriented Learning Total no.:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

Team Based Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  
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Blended Learning Total no: 6 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Numerical 
Methods, CASD 
1&2, Ship 
Engineering 
Drawing, CAM 
Technology 

Bachelor of 
Engineering 
Technology in 
Naval 
Architecture and 
Shipbuilding  
(BET NASB) 

Compulsory 5 Students are required to do self-
learning based on given topics for 
homework and assignment via 
UniKL VLE (LMS) with PANOPTO. 
 
In addition to the above, forums & 
online summative assessments are 
also included.  

Introduction to 
Programming 

Bachelor of 
Engineering 
Technology in 
Naval 
Architecture and 
Shipbuilding  
(BET NASB) 

Elective 3 Students are required to conduct 
self-study and information 
gathering on their own for their mini 
project and quizzes. 

PART II. Educational Resources employed on courses partially or fully related to 
CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses? (Yes/no) 

Augmented reality NO NO YES 

E-books and digital 
libraries 

YES  
(online subscriptions 
and e-books are 
available for students) 

YES YES 

Learning Management 
Systems (LMS) 

YES YES YES 

Games NO NO YES 

Interactive Video 
Lectures 

NO NO YES 

Learning analytics YES (LOAMS, CES, GES) YES YES 

Virtual Laboratories NO NO YES 

Remote Laboratories NO NO NO 

MOOCS NO (in progress) NO YES 

Portfolio NO NO YES 

Other resources not included that you are currently using 
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PANOPTO incorporated in the UniKL VLE. 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  Universiti Teknologi Malaysia (UTM), Marine 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no. 5 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Engineering 
Drawing 

Bachelor Compulsory 3 This subject introduces student to 
the use of technical drawing in an 
effective way for communicating 
and integrating with engineering 
concepts. This subject will also 
enlighten the student on the 
significant changes in the 
engineering and technical graphic 
due to the use of computer and CAD 
(Computer Aided Design) software.  
 
Lecture will given to expose the 
student on the principle of 
engineering drawing. Students are 
required to attend studio to have 
an hand-on practice on 
engineering drawing and then the 
students are required to produce a 
complete production on selected 
product for the project 
 
At the end of the course, student 
should be able to apply the skill and 
knowledge of engineering drawing 
to interpret design, using graphics 
method and basic CAD software. 
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Applied 
Numerical 
Methods 

Bachelor Compulsory 3 This course formally introduces the 
steps involve in engineering analysis 
such as mathematical modeling, 
solving the governing equation, and 
interpretation of the results.  
 
The Teaching and learning in this 
course are done through lectures, 
hand-on sessions, and problem 
solving. Students are required to go 
through the given projects. Besides, 
students are required to write 
reports and/or evaluate the 
assigned projects. Programming 
language such as C and Matlab will 
use by students to solve the problem 
given and complete the project 
 

Finite Element 
Methods 

Bachelor Compulsory 3 This course gives students an 
exposure to the theoretical basis of 
the finite element method and its 
implementation principles, and 
introduces the use of general 
purpose finite element software for 
solving real-life engineering 
problems. 
 
The teaching of this course is carried 
out in the form of lectures, 
classroom exercises to enhance 
problem-based learning and group 
discussion amongst the students, 
and take-home assignments and 
projects including those requiring 
the use of finite element software. 
In the given assignment, student 
will analyze real-life engineering 
problems especially those of the 
structural problems by using 
general purpose finite element 
software and then interpret the 
results. From the given project, 
student will practice the finite 
element method using finite 
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element software and present the 
results orally and in writings. 
 

Risers And 
Mooring 
Dynamics 

Bachelor Elective 2 The course will conduct by face to 
face lecturer, course work and 
project. This course provides the 
design and installation operations 
of riser and mooring Systems.   
 
In this course, students will 
calculate and analyze static and 
dynamic performances of a 
catenary mooring/riser manually 
and using computer software such 
as MOSES and analyze the fatigue 
of riser and mooring chains. 
 

Dynamics Of 
Marine 
Structures 

Master Compulsory 3 The course will conduct major in 
face to face lecturer . This subject 
equips the students with knowledge 
of the environment and relating it 
with performance of the vessel in 
seakeeping and manoeuvring. 
 
In this subject, students will be also 
required to conduct a group work 
design project using simulation 
software such as Ansys, Hydrostar 
and Arial7.  A location of the case 
study will give to each group of 
students and then the students will 
reqeust to analyse the behaviour in 
of floating structure in regular and 
irregular waves simulation 
software. After that, the simulation 
software will use by the student to 
design suitable station-keeping 
system to the floating structure at 
given location. 
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Project Based Learning Courses Total no.: 3 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

Programming For 
Engineers 

Bachelor Compulsory 3 In this course, the lecture will 
formally introduces the concept of 
computers, algorithms, 
programming languages, 
pseudocode, and design of 
programs for solution to 
computational engineering 
problems.  The two programming 
languages introduced in this course 
are C and MATLAB.  Teaching and 
learning are done through lectures, 
hand-on sessions, and problem 
solving.  
 
At the end of the semester, students 
are required to complete the given 
projects by using the programming 
languages learned and write 
reports on the assigned projects. 
 

Mooring And 
Riser Analysis 

Master Elective 3 This course will deliver through face 
to face lecture, course work and 
project. This course provides the 
design and installation operations 
for riser and mooring systems.   
 
The students request to calculate 
the environmental loads, pretension 
and static equilibrium, and Vortex 
Induced Vibration (VIV), and 
analyze the static and dynamic 
performances including floaters 
using simulation software.  
 
In this course, the students also 
learn to solve the dynamic 
performances of riser/mooring lines 
using simulation software such as 
MOSES, HYDROSTAR, ARIANE and 
ORCAFLEX and analyze the fatigue 
of riser and mooring chains in order 
to complete the project given. 
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Computer 
Methods in Ship 
and Offshore 
Engineering 

Master Compulsory 3 The course will conduct by face to 
face lecture method in the 
beginning and then Students will be 
required to conduct a group project, 
write reports and present either the 
project or other related issues.  
 
In this course, the students are 
taught the use of computer 
programming and other available 
computer codes in ship and offshore 
engineering applications.  The first 
part covers on the Introduction to 
computer programming – Fortran 
and Hydromax program.  The 
second part covers an Overview of 
ship lines and mathematical 
representation. Calculation of area, 
centroid and volume using 
approximation (numerical) methods 
and program Hydromax. 
Mathematical methods for ship 
lines modelling using polynomial, 
cubic splines, B-splines. The third 
part covers the Numerical methods 
for analysis of ship and offshore 
structures behaviour in regular and 
irregular waves using linear and 
nonlinear systems. 
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Project Oriented Learning Total no.: 1 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Introduction To 
Design 

Bachelor Compulsory 3 This course is designed to expose 
student to the concepts and 
methods to develop an efficient 
design process and applying it to 
solve engineering design problems 
creatively and effectively. Lecture 
will given to expose the design 
process. In this course student need 
to carry out background study and 
produce product design 
specification (PDS), then translate 
design problem into multiple 
solutions and evaluate possible 
solutions so they able to develop the 
final design.  
 
Students are required to attend 
studio to have supervision on group 
discussion. To complete the project, 
the students required to use 3D 
SolidWorks to draw mechanical 
drawing. Besides, students also 
need to use MATLAB/Simulink for 
control system design and 
frequency response analysis in order 
to complete the project given. 

     

     

Team Based Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  

     

     

     

Blended Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  
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PART II. Educational resources employed on courses partially or fully related to 
CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses?(Yes/no) 

Augmented reality NO NO YES 

E-books and digital 
libraries 

YES  
(online subscriptions 
and e-books are 
available for students) 

YES YES 

Learning Management 
Systems (LMS) 

YES YES YES 

Games NO NO YES 

Interactive Video 
Lectures 

NO NO YES 

Learning analytics YES YES YES 

Virtual Laboratories NO NO YES 

Remote Laboratories NO NO NO 

MOOCS NO (in progress) NO YES 

Portfolio NO NO YES 

Other resources not included that you are currently using 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  Universiti Teknologi Malaysia (UTM), Mechanical 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no. 5 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Dynamics Bachelor Compulsory 3 The course introduces students to the 
part of mechanics which considers the 
action of forces in producingmotion. 
This course provides an exposure to 
students on the theory of kinetics 
andkinematics of particles and rigid 
bodies. The concepts of energy, work, 
momentum andimpulse are also 
introduced. At the end of the course 
students should be able to apply 
theprinciples to study and analyse the 
behaviour and responses of dynamical 
systems. 
The Teaching and learning in this 
course are done through lecture, and 
problem solving. 
 

Differential 
Equations 

Bachelor Compulsory 3 This is an introductory course on 
differential equations. Topics include 
first order ordinary differential 
equations (ODEs), linear second order 
ODEs with constant coefficients up to 
fourth order, the Laplace transform and 
its inverse, Fourier series, and partial 
differential equations (PDEs). 
The Teaching and learning in this 
course are done through lecture, and 
problem solving. 
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Applied 
Numerical 
Methods 

Bachelor Compulsory 3 This course formally introduces the 
steps involve in engineering analysis 
such as mathematical modeling, 
solving the governing equation, and 
interpretation of the results.  
The Teaching and learning in this 
course are done through lectures, 
hand-on sessions, and problem solving. 
Students are required to go through the 
given projects. Besides, students are 
required to write reports and/or 
evaluate the assigned projects. 
Programming language such as C and 
Matlab will use by students to solve the 
problem given and complete the 
project. 
 

Control 
Engineering 

Bachelor Compulsory 3 The course shall cover the followings: 
open and closed-loop systems, 
manipulation of block diagram, signal 
flow graph and Mason’s rule, concept 
of transfer function, time response 
analysis, classification of system, 
control action, stability analysis, Routh 
criteria, root locus method, frequency 
analysis, Nyquist and Bode plots, 
relative stability from Nyquist and Bode 
diagrams and design of control system. 
MATLAB and Simulink software 
package shall be taught and used as a 
tool in solving control engineering 
problems and simulation throughout 
the course. 
The Teaching and learning in this 
course are done through lecture, and 
problem solving. 
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Robotics Bachelor Elective 3 This course is designed to enable the 
students at undergraduate level to 
develop the necessary insight into the 
area of robotics. It will examine the 
fundamental elements of robot system 
related to anatomy and configuration, 
robot main components, programming 
feature and methods and robot’s 
performance specifications. The 
students are expected to acquire 
analytical skills through the analyses of 
robot manipulators related to their 
kinematics, statics and dynamics which 
typically constitute the important 
prerequisites to designing the 
mechanical structure, planned 
trajectory path and control aspects.  
The robot control topic that is included 
in the later section provides a platform 
for the students to explore the various 
control algorithms that address the 
stability, accuracy and robustness of 
the systems. Particular emphasis is laid 
on the mathematical modelling and 
simulation of the control schemes. A 
number of case studies pertaining to 
selected robotic systems are expected 
to further strengthen the students 
understanding and insight into the 
actual systems.At the end of the 
semester, students are required to 
complete the given projects by using 
the programming languages 
(Matlab/Simulink) learned and write 
reports on the assigned projects. 
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Project Based Learning Courses Total no.: 1 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

Programming For 
Engineers 

Bachelor Compulsory 3 In this course, the lecture will formally 
introduces the concept of computers, 
algorithms, programming languages, 
pseudocode, and design of programs 
for solution to computational 
engineering problems.  The two 
programming languages introduced in 
this course are C and MATLAB.  
Teaching and learning are done 
through lectures, hand-on sessions, and 
problem solving.  
At the end of the semester, students are 
required to complete the given projects 
by using the programming languages 
learned and write reports on the 
assigned projects. 
 

Project Oriented Learning Total no.: 1 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Mechatronics Bachelor   The course provides students with an 
introduction to mechatronics and its 
application in the real world. It will 
examine a number of key topics of 
mechanical engineering, 
electrical/electronic and computer 
control disciplines with an emphasis on 
the integrated approach. 
The Teaching and learning in this 
course are done through lectures, 
hand-on sessions, and problem solving. 
Students are required to go through the 
given projects. Besides, students are 
required to write reports and/or 
evaluate the assigned projects. 
Programming language such as C and 
Matlab will be used by students to solve 
the problem given and complete the 
project. 
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Team Based Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  

     

Blended Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

PART II. Educational resources employed on courses partially or fully related to 
CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses?(Yes/no) 

Augmented reality NO NO YES 

E-books and digital 
libraries 

YES  
(online subscriptions 
and e-books are 
available for students) 

YES YES 

Learning Management 
Systems (LMS) 

YES YES YES 

Games NO NO YES 

Interactive Video 
Lectures 

NO NO YES 

Learning analytics YES YES YES 

Virtual Laboratories NO NO YES 

Remote Laboratories NO NO NO 

MOOCS NO (in progress) NO YES 

Portfolio NO NO YES 

Other resources not included that you are currently using 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  Universidad Nacional de Educación a Distancia (UNED) 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no. 0 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

     

     

Project Based Learning Courses Total no.: 0 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

     

     

     

Project Oriented Learning Total no.: 3 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Final Grade 
Project 

Bachelor Degree 
in Computer 
Science 

Compulsory 18 An individual project is assigned to 
the student, who has to develop it 
individually under a tutor 
supervisor. Students are asked to 
summarize their work and 
contributions in an oral 
examination. 

Master’s Thesis Master Degree in 
Systems and 
Control 
Engineering 

Compulsory 12 An individual project is assigned to 
the student, who has to develop it 
individually under a tutor 
supervisor. Students are asked to 
summarize their work and 
contributions in an oral 
examination. 

Master’s Thesis Master Degree in 
Computer 
Science 

Compulsory 12 An individual project is assigned to 
the student, who has to develop it 
individually under a tutor 
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supervisor. Students are asked to 
summarize their work and 
contributions in an oral 
examination. 
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Team Based Learning Total no: 0 

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  

     

     

     

Blended Learning Total no: 5 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Modeling and 
Simulation 

Bachelor Degree 
in Computer 
Engineering 

Elective 6 Students have available an online 
course implemented in a Learning 
Management System (LMS) named 
ALF and a web-site. Students can 
attend personalized tutoring and 
online tutoring through ALF. 
Students can communicate with 
other course students through the 
online course. Additionally, the 
online course and the course web-
site contain digital material, link to 
simulators, exercises and resolved 
exam of previous years. 

Dynamic System 
Modeling 

Master Degree in 
Systems and 
Control 
Engineering 

Elective 6 Students have available an online 
course implemented in a Learning 
Management System (LMS) named 
ALF and a web-site. Students can 
attend personalized tutoring and 
online tutoring through ALF. 
Students can communicate with 
other course students through the 
online course. Additionally, the 
online course and the course web-
site contain digital material, links to 
simulators and exercises. 

System 
Identification 

Master Degree in 
Systems and 
Control 
Engineering 

Elective 6 Students have available an online 
course implemented in a Learning 
Management System (LMS) named 
ALF. Students can attend 
personalized tutoring and online 
tutoring through ALF. Students can 
communicate with other course 
students through the online course. 
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System 
Simulation 

Master in Systems 
and Control 
Engineering 

Elective 6 Students have available an online 
course implemented in a Learning 
Management System (LMS) named 
ALF and a web-site. Students can 
attend personalized tutoring and 
online tutoring through ALF. 
Students can communicate with 
other course students through the 
online course. Additionally, the 
online course and the course web-
site contain digital material, links to 
simulators and exercises. 

Modeling and 
Simulation 
Methods 

Master in 
Computer Science 

Compulsory 6 Students have available an online 
course implemented in a Learning 
Management System (LMS) named 
ALF and a web-site. Students can 
attend personalized tutoring and 
online tutoring through ALF. 
Students can communicate with 
other course students through the 
online course. Additionally, the 
online course and the course web-
site contain digital material, link to 
simulators, exercises and resolved 
exam of previous years. 

PART II. Educational Resources on courses partially or fully related to CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses?(Yes/no) 

Augmented reality No No No 

E-books and digital 
libraries 

Yes. An online library 
with e-books is available 
for the students 

Yes Yes 

Learning Management 
Systems (LMS) 

Yes. UNED has a LMS 
called ALF. 

Yes Yes 

Games No No Yes 

Intelligent Tutoring No No Yes 

Interactive Video 
Lectures 

Yes No Yes 

Lear 
ning analytics 

Yes. Simple statistics of 
students (percentage of 
pass and compete, 
grade and results of 

Yes Yes 
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satisfaction survey) are 
available. 

Virtual Laboratories Yes. UNED allows the 
use of servers with 
simulators and virtual 
labs 

Yes Yes 

Remote Laboratories Yes Yes Yes 

MOOCS Yes No Yes 

Portfolio No No Yes 

Other resources not included that you are currently using 

No 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  University of Ljubljana (UL) 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no. 1 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Computer 
simulation 

Bachelor Compulsory 6 Realistic studies from different 
areas: mechanical, thermal, 
electrical, hydraulic, control, … 
systems introduce students to real 
engineering problems. The 
discussion is organized during 
lectures and more practical issues 
are obtained during hands on 
training on laboratory exercises 

     

     

Project Based Learning Courses Total no.: 2 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

Master’s Thesis  
 

Master  Compulsory  30 An individual project, which can be 
CMSE related, is assigned to each 
student, who has to develop it 
individually under the guidance of a 
thesis supervisor. Students have to 
write a dissertation, and to 
summarize their work and 
contributions in an oral 
examination. 

Module H: 
Seminar: 
Intelligent 
Control 

Master Elective 6 A whole semester project, which 
can be CMSE related, is assigned to 
a small group of students. The 
project includes a realistic problem 
and a set of objectives that have to 
be reached. Students have to solve 
the problem under a guidance of a 
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supervisor. The project ends with 
presentation of results and 
discussion in front of the audience. 
A written report is prepared.  
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Project Oriented Learning Total no.: 2 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Computer 
simulation 

Bachelor Compulsory  6 The professor teaches a unit of 
study and then assigns a project. 
The project is also described in the 
e-learning system e-fe. Students 
have first their own preparations. 
During laboratory exercises they 
continue and complete projects 
with the supervision of the 
assistant who also assesses the 
student. 

Module A: 
Identification 

Master Elective 6 The course includes lectures and 
laboratory work. Specific lecture 
chapters are followed by related 
project assignments that involve 
work in Matlab. The assignments 
are carried out during laboratory 
work under a supervision of 
assistant who also assesses the 
student. 

     

Team Based Learning Total no: 2 

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  

Computer 
simulation 

Bachelor Compulsory 6 During laboratory exercises 
students are divided into small 
groups and work together. The 
tasks within the group are usually 
divided in the way that each 
student is more focused to his 
problem but has also the clear 
picture about the overall 
engineering task of the whole 
group. 

Modelling 
methods 

Master Compulsory 6 Realistic studies from different 
areas (technical and non-technical 
problems) are addressed using 
system theory. 
During laboratory exercises 
students are working in small 
groups and they are solving defined 
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projects from technical and non-
technical fields. 
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Blended Learning Total no: 0 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

     

     

     

     

PART II. Educational resources employed on courses partially or fully related to 
CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses?(Yes/no) 

Augmented reality No No Yes 

E-books and digital 
libraries 

Yes. Selected e-books 
are available for 
students 

Yes Yes 

Learning Management 
Systems (LMS) 

Yes Yes Yes 

Games No No Yes 

Interactive Video 
Lectures 

Yes No Yes 

Learning analytics Yes Yes Yes 

Virtual Laboratories Yes No Yes 

Remote Laboratories Yes No Yes 

MOOCS No No Yes 

Portfolio No No Yes 

Other resources not included that you are currently using 

Program tools in MATLAB. 
 
For the process of modelling we use laboratory set-ups – small real plants. So it is possible to obtain real 
measurements which are used for modelling. Such approach give students much better engineering skills. 
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InMotion 

Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.3 

 

Institution (Acronym in the project):  Universiti Teknologi Petronas (UTP) 

PART I. Learning methodologies on courses partially or fully related to CMSE 

Problem Based Learning Courses Total no. 1 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

Mechanical 
System Design 

Bachelor Core subject 6 Students will be given few lectures 
on the basic concepts.  They have 
to make a literature survey and 
propose a solution.  The 
assessment is based on report and 
oral presentation 

     

     

Project Based Learning Courses Total no.: 1 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied 

Final year project Bachelor Core subject 6 Student is given a title with the 
problem statement.  Students are 
required to write a thesis and make 
an oral presentation. 

     

     

Project Oriented Learning Total no.: 0 

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

     

Team Based Learning Total no: 1 

Course Name Bachelor / 
Master /PhD 

Course Type ETCS Brief description of how the 
methodology is applied  

Engineering team 
project 

Bachelor Core subject 3 A group of 5 students from various 
engineering disciplines brainstorm 
and provide a solution of 
engineering problem.  The outcome 
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of the project is a working 
prototype.  
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Blended Learning Total no:  

Course Name Bachelor / 
Master /PhD 

Course Type ECTS Brief description of how the 
methodology is applied  

     

     

     

     

     

PART II. Educational Resources employed on courses partially or fully related to 
CMSE 

Resource Name Technically available? 
(Yes/no) 

Are you currently using 
it? (Yes/no) 

Do you find it useful for 
CMSE courses?(Yes/no) 

Augmented reality NO NO YES 

E-books and digital 
libraries 

YES NO YES 

Learning Management 
Systems (LMS) 

NO NO YES 

Games NO NO NO 

Interactive Video 
Lectures 

NO NO YES 

Learning analytics NO NO YES 

Virtual Laboratories NO NO YES 

Remote Laboratories NO NO YES 

MOOCS YES  NO YES 

Portfolio YES YES YES 

Other resources not included that you are currently using 

 

 

 

 


