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EXECUTIVE SUMMARY 

 
Chapter 2 presents the Learning Methodology that underlies all Manuskills activities. In a graphical 

representation all the steps that a learner follows are depicted and described. Also, the learning methodology 
provides the path through which the learning actions can be implemented and lead to the learning model. 

 
Chapter 3 presents the Manuskills Learning Model which is represented in an illustrative graph. The main 

purpose of the learning model is to support and describe the learning activities implemented in the 
Manuskills platform. It is also closely linked to the Learning Methodology described in chapter 2. 

 
Chapter 4 is devoted to clarifying the links between Manuskills Learning Model and the learning approach 

of another project named ActionPlanT. In this chapter you will find a brief presentation of the ActionPlanT 
project’s approach and learning model and its complementarity with the Manuskills perspective becomes 
apparent. 
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1. INTRODUCTION 

 

This deliverable is closely linked to 2.3.2 Manuskills Conceptual Framework that acted as a guiding 

compass for the optimal design of ManuSkills Learning Model and Methodology. As part of deliverable 

2.4 we will focus on identifying the essential steps that each learner has to follow while engaging to 

Manuskills Experiments and in this way form the Learning Methodology of Manuskills. Closely linked 

to the concept of Learning Methodology is the one of Manuskills Learning Model which consists a 

detailed description of both the Manuskills Experiments and the underlying theories. 
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2. Manuskills Learning Methodology 

 
The Learning Methodology that underlies all Manuskills Experiments is graphically depicted in Figure 1: 

Manuskills Learning Methodology. It constitutes a set of steps that when followed by the user of the platform 
lead to the achievement of the project’s main learning objectives, which is to develop and establish learners’ 
understanding (which implies a range from awareness, to knowledge) for specific manufacturing concepts 
and even touch the area of application, leveraging the experiential learning model. 

 

The main concepts of Manuskills are depicted in the Manuskills platform. The components of the 
platform are generally mentioned as Experiments and for the needs of the project, the platform currently 
hosts six Experiments. In more detail, these Experiments are “LEGO Exploratorium”, “EcoFactory”, “Life Cycle 
Assessment Game”, “How to build a skateboard?”, “Interactive Product Assembly” and “Teaching Factory”. 

 
The main component of each Experiment is a delivery mechanism, which in ManuSkills stands for 

cutting-edge ICT educational tools and the corresponding methods, so that the delivery of a course or even 
a concept regarding STEM and/or manufacturing education can be succeeded in a proper and contemporary 
frame. Regarding the delivery mechanisms leveraged within the platform, a wide range of them will be 
deployed, in order to achieve our main goal, the increase of youngsters’ awareness and interest towards the 
world of manufacturing. Though we keep searching and testing both traditional and innovative tools that are 
somehow linked to manufacturing education, our initial bank consists of the following delivery mechanisms 
(which are described in detail in deliverable D2.3.2 Manuskills Conceptual Framework): Serious games, 
Simulation (games), Educational videos, The Teaching Factory paradigm and Virtual Reality Applications.  

 
The user of the Manuskills Platform and consequently the recipient of all its contents could be either a 

student (primary stakeholder), or a teacher (secondary stakeholder). As already mentioned in the 
“Manuskills Conceptual Framework” teenagers and young adults represent the most important beneficiaries 
of STEM and manufacturing education, a fact that sets them in the centre of our project’s research lens as a 
primary stakeholder group.  

 
By teenagers we refer to students from 13-19 years old (according to the formal definition of this age 

range). Also, close to this group we will also consider the so called “Tweens”, i.e. the youngsters between 10 

Figure 1: Manuskills Learning Methodology 
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and 12 years of age (last years of primary school), regarded too old to be children and too young to be 
teenagers1 . This in order to take into account a representative period before the key passage of the 14-16 
years old but without deepening into the universe of the Children. 

 
By young adults we refer to the whole range of university students, i.e. Bachelor, Master. Given that the 

main aim of ManuSkills is to attract young talents to Manufacturing, youngsters that gravitate somehow 
around the university world is a very important target group, either it belongs to engineering institutions 
(with the engineering professional path being an uncertain option though) or it belongs to the non-
engineering world, who is curious though towards this direction and has already acquired some basic STEM 
knowledge and skills. Young Workers, even if they could be interested in more than one ManuSkills activities 
are not taken into account, as we believe that they could not be significantly influenced, after having made 
their professional decisions. 

 
However, students are not the only target group of the platform’s Experiments. A significant secondary 

target group are teachers. Teachers’ opinions and beliefs have a strong impact on students’ choices, as the 
latter usually look up to the former and trust their advice. Teachers should also be considered by ManuSkills 
in terms of (re)training them by introducing contemporary pedagogical methods leveraging ICT-tools that 
can enhance both STEM and engineering studies. 
 

The six Experiments mentioned earlier are presented in two main modes. Firstly, a single activity for the 
user to interact with can be a serious game, an educational video, a simulation etc. through which the user 
may develop awareness of a specific manufacturing skill set. In addition, the platform presents pedagogical 
scenarios, which are designed to be used by teachers, who would like to deliver a similar course in the context 
of a classroom of students. A Pedagogical Scenario (also referred as “Educational Scenario” or just “Scenario” 
in literature) is a technology supported learning plan whose special value lies on the fact that it provides the 
documentation of all the aspects of the designed educational activity. For instance, if a teacher wishes to 
teach a specific skill (set), they could design a plan consisting of different steps, which leverages videos, 
presentations, serious games or simulations to present a concept from different angles. The Pedagogical 
Scenario addresses aspects of the activity such as the epistemology of the domain, the social orchestration, 
the duration and the role and use of the tool [1]. Another unique characteristic of the Pedagogical Scenario 
is that makes a special reference to the added educational value of the planned activities, in other words it 
makes clear the nature of the innovation and the factors that makes it necessary [2]. A detailed reference to 
Manuskills Pedagogical Scenarios can be found in task 4.1.1 Test Scenarios Definition. 

 
Following the structure of the flowchart in Figure 1: Manuskills Learning Methodology, you can 

understand that using Manuskills platform in different ways, result in different learning objectives.  
 
The first possibility is that the platform is being used by a student. Consequently, he will use the 

Experiments as single activities (only the delivery mechanism without the pedagogical scenarios) and 
navigate through the available content on the platform. For all the Experiments, the same structure applies 
concearning their content: first the goals of the Experiment are stated in the form of manufacturing skills to 
be achieved. Then there is a brief introduction to the presented manufacturing concept and finally the main 
activity, which is a delivery mechanism (e.g. a serious game). Through this path the student can reach one of 
the Manuskills learning objectives, which is awareness of a certain manufacturing concept.  

 
A second possibility is that the platform’s user is teacher. In that case the teacher could be interested 

either in a single activity, just in order to understand a certain manufacturing concept, and therefore will 
follow the path described also for the student user, or he could be interested in incorporating the Manuskills 

                                                           
1 Retrieved from “Dictionary.com” http://dictionary.reference.com/browse/tween on 03/01/2014. 

http://dictionary.reference.com/browse/tween
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Experiment in his own classroom. In the second case the teacher will use the Pedagogical Scenarios which 
are consisting of four units: 1. The Scenario Identity, 2. The Scenario Application Framework, 3. The Teaching-
Learning Process and 4. The Scenario Implementation. The fourth part of each scenario is consisted of some 
introduction activities for the manufacturing concept, following there is the main activity which incorporates 
the delivery mechanism and finally some evaluation activities. By following the path of activities of the 
Pedagogical Scenarios the learners can achieve all three Learning Objectives of Manuskills: Awareness –
because they are getting familiar with each manufacturing concept through the introduction activities-, 
Knowledge –because they are experimenting with the delivery mechanism- and Application –because they 
are applying their new knowledge through the evaluation activities. 

3. Manuskills Learning Model 

 
Manuskills Learning Model aims to promote awareness and acquisition of concepts inextricably linked to 

manufacturing. The rational closely related to the Learning Model is that each Experiment can target multiple 

age groups and achieve a different learning objective depending on the cognitive depth that is pursued each 
time. 
 

3.1. Theoretical Framework PART I 

In the current chapter we are going to analyse two areas that form the theoretical basis of Manuskills. 
As depicted in Figure 2: Manuskills Learning Model, Manuskills exists at the junction of two circles, one of 
them represents the manufacturing industry and the second one represents the pedagogical theories that 
form modern education. 
 

Figure 2: Manuskills Learning Model 
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3.1.1. Industrial Needs 

Even a quick review of manufacturing literature will reveal the use of different terms –often contradictive 
or misleading- in order to define and classify skill related concepts. The main goal of this project targets the 
promotion of manufacturing skills both in the secondary and higher education level. As defined in the 
“Manuskills Conceptual Framework”, manufacturing skills refer to the skill set required for the needs of 
manufacturing, i.e. “the process of converting raw materials, components or parts into finished goods 
meeting a customer’s expectations or specifications”1. 

 

The “Analysis of Emerging Industrial Needs for Factories of the Future” (D2.1) confirms the 
aforementioned situation, since we found out that the lack of cohesion and agreement of basic 
manufacturing and skills-related concepts among various stakeholders involved in manufacturing education, 
contributes a lot in a negative way on the information provided to the young generation, leading valuable 
young talents to low or no interest for the world of industry. The Skills Gap Phenomenon, as it is known, is 
currently experienced by many manufacturing companies world widely and is expected to aggravate in the 
near future. According to Figure 3: Manuskills Conceptual Framework, that illustrates the Manuskills 
Conceptual Framework, one of the main reasons for the skills gap suffered by the industry is the fact that 
educational institutions responsible for STEM or engineering education do not work closely with industrial 
stakeholders for the identification and development of the goals, content and learning media of 
manufacturing education. Consequently, there is a gap between the manufacturing education delivered by 
schools and universities and the skills and competencies required by the actual manufacturing needs. 
Manuskills Conceptual Framework reveals the importance of collaboration between formal education (both 
secondary and tertiary level) and industry, in order to identify the skills required to satisfy the needs of 
Factories of the Future, as well as the delivery mechanisms that may be leveraged in order to raise awareness 
and motivation or enhance learning in the most effective way depending on a certain skill set to be promoted.  

 

                                                           
1 Retrieved from the “Business Dictionary” 
http://www.businessdictionary.com/definition/manufacturing.html#ixzz2o15uVoxQ on 26/02/2015. 

http://www.businessdictionary.com/definition/manufacturing.html#ixzz2o15uVoxQ
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Figure 3: Manuskills Conceptual Framework 

 
Towards the goal of identifying the skills classes that are important to manufacturing and consequently 

necessary for the Manuskills Experiments a report was drawn as part of task 2.3.1 “Manuskills Conceptual 
Framework. It should be stated however that not all the skills mentioned below are promoted through the 
Experiments incorporated so far in the platform, nor will they be necessarily featuring some Experiments by 
the end of the project. By providing an account of what we consider important, we wish to build ManuSkills 
profile regarding major concepts of manufacturing, the reason being that our platform is not just another 
website trying to promote general education skills and competencies nor one exclusively oriented towards 
the promotion of a skills framework satisfying just the needs of a certain industry. ManuSkills project wishes 
to touch the whole range of manufacturing, whose basic grounding is set very early in a student’s lifecycle, 
i.e. during the teenage years through STEM education. 

 
In Figure 4: The Skills Framework of Manuskillswe can see the Skills Framework as the conclusion of the 

abovementioned report. Given that this is an explicitly manufacturing project, in the core of our framework 
one can find the Industry –Wide Technical Skills, as they were defined and explained in the skills framework 
reported as a part of D2.1. On a secondary level, Manuskills aims to raise awareness and introduce students 
in the notion of what is widely known as soft skills. Trying to be a bit more explicit, we broke down this wide 
group in 3 main sub-groups: Academic Skills, Personal Skills and Transferable Skills. The Experiments 
distributed through the Manuskills platform do not promote one single skill, but a combination of technical 
and soft skills. 
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Figure 4: The Skills Framework of Manuskills 

 

3.1.1.1. Industry-wide Technical Skills 

On demand factories of the future 
- Rapid Prototyping: Production Engineers capable of rapidly prototyping new manufacturing systems 

in Engineering To Order (ETO) model, then continuously optimize their manufacturing model. 
- Reconfigurable Manufacturing: Production Engineers capable of reconfiguring an existing 

manufacturing system to adapt to a change in demand or design at minimal cost and minimal delay. 
- Virtual Reality: Production Engineers capable of simulating the details of the manufacturing 

processes, machinery kinematics, ergonomics… with maximum accuracy to allow virtual and augmented 
reality. 

- Process Management: Engineers, Workers and Managers capable of managing frequent changes of 
design and processes, and manufacturing of complex product configurations or Built To Order products. 

- Self-optimizing System Management: Engineers, Workers and Managers capable of designing and 
operating self-optimizing systems and advanced control systems. 

- Virtual Reality: Engineers, Workers and Managers capable of planning, operating and managing a 
network of plants and suppliers as a single “Virtual Factory” (a.k.a “Global Plant Floor”) integrating all 
shopfloor and supply chain activities. 

 
Innovative Factories of Future 
- Equipment Design and Operation: Production Engineers and Technicians capable of designing and 

operating flexible, high precision production and test equipment. 
- Advanced Materials Integration: Production Engineers and Technicians capable of designing and 

operating new processes leveraging advanced, graded, bio-, nano- or hazardous materials. 
- Research & Innovation: Engineers and Managers capable of managing innovation life cycle in a 

manufacturing context, from laboratory assessment to ramp-up in production. 
- Intellectual Property Protection: Engineers and Managers capable of identifying, protecting and 

monetizing intellectual property attached to new equipment and processes. 
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- Engineering Education & Training: Engineers and Managers of the “Teaching Factory” capable of 
training employees for emerging manufacturing job profiles, and assessing their skills.   

- Business Development and Change: Engineers and Managers capable of designing and launching new 
manufacturing business models based on finance- and science-based entrepreneurial spirit. 

 
Quality and Sustainability Oriented Factories of Future 
- Compliance: Quality Engineers and Technicians capable of ensuring the compliance of products, 

manufacturing processes, and aftersales services with regulatory constraints, industry best practices and 
company rules. 

- Maintenance: Quality Engineers and Technicians capable of designing and executing preventative 
maintenance plans and condition-based maintenance of manufacturing equipment. 

- Lean Manufacturing: Lean Engineers and Technicians capable of optimizing processes efficiency 
enterprise-wide. 

- Sustainability: Sustainability Engineers and Technicians capable of optimizing end to end energy 
consumption and other environmental costs factors of manufacturing processes. 

- ICT Literacy: Engineers, Workers and Managers capable of configuring operations management ICT 
systems and managing the enterprise processes in real time. 

- Aftersales Services: Aftersales Engineers and field Technicians capable of designing, simulating and 
executing Aftersales services. 

3.1.1.2. Academic Skills 

Academic Skills correspond to the academic competencies reported in the NAM framework and include 
skills acquired through a person’s educational lifecycle. Basic Maths and Science skills, language and 
communication skills, basic information and media literacy (manage widely used hardware and software, 
access, evaluate and use info, create and analyse media) etc. 

3.1.1.3. Personal Skills 

This set of skills is related to features and qualities having an effect on someone’s workplace character. 
In this category we may include ethics, integrity, reliability, diligence, punctuality, the sense of (social) 
responsibility, lifelong learning etc. 

3.1.1.4. Transferable Skills 

The combination of personal and academic skills, filtered through life and work experience (for young 
adults) results in what we call transferable skills, i.e. versatile skills that you can leverage in various working 
conditions and places. Teamwork, communication, adaptability, organization and planning, basic 
management, leadership, effective application of knowledge consist transferable skills which are gradually 
developed through an individual’s interaction in social, educational and professional environments and –
once acquired- can be constantly adapted and re-applied in new relevant situations. 
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3.1.2. Pedagogical Theories 

The Manuskills Learning Model is based on a state of the art Theoretical Framework. As illustrated in 
Figure 2 the framework behind Manuskills Experiments consists of several pedagogical Theories. This 
pedagogical background is implemented and applied throughout the carried out activities.  

 
In more detail, the principal learning theory behind all the Experiments is Constructivism. By contrast 

with the traditional view of education as a process involving the transmission of knowledge from teachers to 
students, a constructivist view believes that learning occurs through a process in which learners play active 
roles in constructing the set of conceptual structures. Therefore, the activities and games that the students 
engage with are rich in knowledge construction. Following the principles of constructivism the role of the 
teacher is to facilitate the procedure and guide the students because knowledge cannot be transferred from 
the mind of one knower (teacher) to the mind of another (student). It should be mentioned that there are 
various types of constructivism such as radical, social, physical, evolutionary, post-modern and information-
processing [3]. 

 
Various approaches in pedagogy derive from constructivist theory. In the present document the 

pedagogical approaches that will be described serve the objectives of the Manuskills project and are the 
following: Collaborative and Cooperative learning, Problem-based Learning, Experiential Learning and Game-
based Learning. 

3.1.2.1. Collaborative and Cooperative Learning  

Collaborative learning refers to methodologies and environments in which learners engage in a common 
task where each individual depends on and is accountable to each other, while respecting each individual’s 
contribution to the whole. As a learning method it uses social interaction as a means of know ledge building 
[4]. 

 
Cooperative learning has a different meaning as it describes a situation where students work together in 

small groups to help themselves and others to learn [5]. Cooperative learning is one of the most commonly 
used forms of active pedagogy and has been found to be an effective pedagogical tool in a broad range of 
subjects [6]. 

3.1.2.2. Problem-based Learning (PBL) 

According to psychological research, students can learn both content and thinking strategies just by 
learning through the experience of solving problems. Problem based Learning (PBL) is an instructional 
method in which students learn through facilitated problem solving. In more detail, the students work in 
collaborative groups to solve a problem and the teacher facilitates this process. The main goals of PBL are to 
help students develop flexible knowledge, effective problem solving skills, self-directed learning skills, 
effective collaboration skills and intrinsic motivation [7]. Also, PBL is regarded as a successful and innovative 
method for engineering education [8]. 

3.1.2.3. Experiential learning  

Learning by experience is found to be appropriate for education on the management of innovation [9]. 
ETL (Experiential Learning Theory) defines learning as “the process whereby knowledge is created through 
the transformation of the experience” [10].  

 
Experiential learning activities are recognized for their contribution to student learning, and research 

highlights benefits such as the ability to cater for different learning styles, and to contribute to improved 
knowledge acquisition and increased retention of learning over time [11].  
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3.1.2.4. (Digital) Game-based Learning 

Game-based learning is focused on achieving the particular objectives of give an educational content 
through game play. In more detail, players’ attempts to solve problems are maintained throughout the 
learning session. For computer game players to continue their learning and gaming, they should apply their 
own strategies to solve problems in a game. In game-based learning where they both study and play, learning 
strategies and gaming strategies are the same phenomenon seen from different perspectives. Learning 
strategies and gaming strategies adopted to implement problem solving strategies in game-based learning 
may be the primary factor behind the high achievements in both learning and gaming. This implies that higher 
scores in learning and gaming require better problem solving abilities, which require, in turn, well-chosen 
strategies for both learning and gaming [12]. 

3.2. Application in Manuskills PART II 

After the analysis of the theoretical framework of the Manuskills Learning Model and the two areas that 
constitute its theoretical basis, in this chapter we are going to elaborate on how they are implemented in 
Manuskills platform and its Experiments. 

 
As we have mentioned already in “Manuskills Conceptual Framework” Manuskills is attempting to tackle 

the loss of interest in younger generations in manufacturing as a result of the Skills Gap phenomenon. As it 
is depicted in Figure 3: Manuskills Conceptual Framework, Manuskills primary target group are students from 
all levels of education. In more detail, Manuskills Experiments are tailored for early and late teenagers, as 
well as young adults. According to each learner’s age a different learning objective is meant to be achieved. 
More specifically, for early teenagers (approximately from 10 to 14 years old) the main learning objective 
would be to raise awareness regarding a given skill set and thus the level of difficulty of the 
experience/learning plan is the lowest one (L1). Accordingly, the second age group, i.e. late teenagers 
(approximately from 14 to 18 years old) are expected to go a step beyond awareness and touch the level of 

knowledge (at least to a basic extent) through their interaction with activities of medium difficulty (L2). 
Finally, regarding the oldest age group, i.e. young adults (above 18 years old), we aim to achieve the learning 
objective of application, that is applying already acquired knowledge regarding a specific skill set in a new 
situation. In this case the activities presented are of the highest difficulty level (L3). It should be noted at this 
point that the fact that we have defined a specific learning objective to be achieved for each age group, does 
not exclude the possibility of more than one learning objectives to be achieved at the same time for the same 
age group. As an example, for the early teenagers age group the main target is to raise awareness, but it is 
also possible, according to the cognitive ability of each learner to reach the knowledge learning objective. 

Figure 5: Matrix of Manuskills Learning Objectives to the main Target Groups 
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Moreover, it should be made clear that the goal of Manuskills is that the level of awareness would be reached 
by all age groups, the level of knowledge is expected to be reached by late teenagers and young adults and 
finally the level of application would be reached at least by young adults. The described links between 
different age groups and learning objectives are depicted in the matrix of Erreur ! Source du renvoi 
introuvable. from “Manuskills Conceptual Framework”. 

 
As depicted in the “Manuskills Learning Model” figure (Figure 2: Manuskills Learning Model) in order to 

reach the desired age groups of learners and consequently achieve the corresponding learning objectives we 
have created several Experiments. These Experiments are incorporated in the Manuskills platform, which is 
an educational channel through which both students and teachers can get involved in a rich educational 
experience. In more detail, the platform works as a tank of Experiments around several manufacturing 
concepts. For the purposes of the project the platform hosts six different Experiments (Figure 6: Manuskills 
Platform). As described earlier in this document in the “Manuskills Methodology”, each Experiment consists 
of two parts: the Delivery Mechanism and the Pedagogical Scenario. Both parts of the activity are available 
on the Manuskills platform. 

 
First of all, the Delivery Mechanism in the concept of Manuskills stands for cutting-edge ICT educational 

tools and the corresponding methods. Each of the Manuskills Experiments employs a different delivery 
mechanism e.g. the “Ecofactory” Experiment employs a serious game while “Interactive Product Assembly” 
Experiment a virtual reality application. A detailed description of the delivery mechanisms can be found in 
task 2.3.2 “Manuskills Conceptual Framework”. 

 
The second part of each Manuskills Experiment is the Pedagogical Scenario. As mentioned earlier, in the 

“Manuskills Methodology”, a pedagogical scenario is a technology supported learning plan whose special 
value lies on the fact that it provides the documentation of all the aspects of the designed educational 
activity. The importance of the pedagogical scenarios for Manuskills Experiments lies on the fact that they 

Figure 6: Manuskills Platform 
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provide the teachers, who are interested in incorporating manufacturing oriented concepts to their everyday 
teaching practice, with the necessary tools to achieve this goal. A very important feature of all the 
pedagogical scenarios is that they aim to incorporate concepts of manufacturing education in several STEM 
school subjects of both primary and secondary education. Consequently, to each Experiment, multiple 
pedagogical scenarios correspond, whose number is directly dependent to the targeted age groups. As an 
example we may mention that the “Ecofactory” experiment targets both primary school students (between 
9 and 11 years old) and secondary school students (between 12 and 18 years old), so two different 
pedagogical scenarios are available for this activity on the platform.  Moreover, a pedagogical scenario takes 
into account the characteristics of learning in a classroom concept, such as the class organization, time 
allocation and duration of the activities and the necessary software application or materials, just to name 
some of them. Furthermore, each one of the pedagogical scenarios has integrated a unique theoretical and 
pedagogical framework that corresponds to each delivery mechanism and supports all its activities. Finally, 
all the suggested activities in the pedagogical scenarios are structured around the main delivery mechanism 
and offer a comprehensive experience that encompasses all the learning objectives of Manuskills concerning 
manufacturing concepts. Detailed descriptions of all the pedagogical scenarios of Manuskills can be found in 
the task 4.1.1 “Test Scenarios definition”. 

 
As illustrated in the “Manuskills Learning Model” figure (Figure 2: Manuskills Learning Model) before the 

Manuskills Learning Activities reach the desired target groups in all levels of the educational system, first they 
become subject to a series of “Co-design Activities”. The Co-Design process is not a unified and well-defined 
approach. Variants of the approach have been derived from systems thinking where the importance of 
applying different views of a particular problem has been emphasized, e.g. Churchman (1968) [13]. Among 
the variants of the process are user centered design and participatory design. The shared focus of these 
approaches is the belief that the involvement and active participation of users and stakeholders will result in 
more appropriate and acceptable solutions for all involved. By nature these approaches are cross-
disciplinary. Practically, the Co-design activities aim at involving all the Manuskills secondary stakeholders to 
the procedure of designing activities that will raise the awareness and interest of young learners. With the 
term secondary stakeholders we refer to the groups of people that have a significant effect on the primary 
stakeholder group of young learners, these are the parents and the teachers. Although, since the Manuskills 
experiments refer directly to the young learners we could not exclude them and their opinion from the Co-
design Activities. For a more detailed presentation of the co-design methodology for each stakeholder you 
can visit the task 4.1.1 “Test Scenarios Definition”.  

4. Link to ActionPlanT project 

The described Manuskills Learning Model comes to add new knowledge and complete the learning model 
and the general approach of a previous project named “ActionPlanT” [14]. The main goal of ActionPlanT was 
to develop a vision on the role of information and Communication Technology (ICT) in the European 
manufacturing industry. In the framework of ActionPlanT a generic competence-based approach for 
Industrial Learning was developed. A part of this approach was an Industrial Learning model. In the present 
chapter we are going to present briefly the ActionPlanT learning approach and show the links and the 
complementarity with the Manuskills Learning Model. 

 
In order to elaborate on an industrial learning model, we will first have to define industrial learning itself. 

Industrial learning constitutes an aspect of manufacturing education and currently has to deal with the 
development and implementation of new professional competencies in the domain of ICT for Manufacturing. 

 
Although the ActionPlanT IL approach was developed in a way to fill most of the gaps of the existing 

methodologies towards industrial learning. As depicted in Figure 7: The Knowledge Triangle in industrial 
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education (Westkämper) (The Knowledge Triangle in industrial education by Westkämper) the industrial 
context knowledge is generated by Universities and Research Institutes and implemented in Industries. The 
marked green border on the figure represents the areas that ActionPlanT covers and constitutes the sources 
of knowledge to be transferred to industry using the ActionPlanT Industrial Learning Model. 

 
As we can conclude from the illustration in Figure 7: The Knowledge Triangle in industrial education 

(Westkämper), ActionPlanT does not include in its learning model industrial knowledge generated from 
universities, the basic education as well as the scientific base. Nevertheless, these are the sources of 
knowledge that Manuskills employs in its learning model. In more detail, although Manuskills is interested in 
the whole spectrum of manufacturing instead of just industrial learning, its contents and outcomes concerns 
these three knowledge providers. As depicted in the Manuskills Learning Model figure (Figure 2: Manuskills 
Learning Modelthe two main sources of knowledge and input are the Industry itself and its needs and 
scientific knowledge coming from the modern theories on education, while the targeted audience covers 
almost the whole spectrum of basic education (primary and secondary) and tertiary education (universities). 

 
Another link between the approaches of the two projects is the concept of Building Blocks of Learning of 

ActionPlanT and the Learning Objectives of Manuskills. In more detail, the building blocks of learning are part 
of the learning process and actions of the ActionPlanT Industrial Learning and are depicted in Figure 8: 
Building blocks of learning process. What Manuskills has to add to these learning blocks is its base which is 
represented by awareness. Awareness is a concept of central importance in Manuskills as its main learning 
objective. Consequently, Manuskills provides the necessary base to ActionPlanT in order to achieve its main 
goal the development of competence. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 7: The Knowledge Triangle in industrial education (Westkämper) 
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Figure 8: Building blocks of learning process 
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5. CONCLUSION 

 
The described in this deliverable Learning Methodology provides a descriptive representation of the 

learning path that the Manuskills learner follows and that leads him to the three main objectives of the 
project. Moreover, it provides an illustrated description of the way that the Manuskills platform functions 
and the learning activities concept works. The Learning Model of Manuskills that consists the main artefact 
of this deliverable aims to promote awareness and acquisition of concepts inextricably linked to 
manufacturing. The rational closely related to the Learning Model is that each activity can target multiple age 
groups and achieve a different learning objective depending to the cognitive depth that is pursued each time. 
In this way, the Learning Model creates a direct link to the 2.3.2 deliverable and the manuskills main concepts 
as it embodies in its structure the learning objectives, the target groups, the delivery mechanisms and the 
skills for manufacturing. Finally, the brief link with the ActionPlant project aims at underlying the concept of 
continuity that Manuskills embodies and the added value of its contribution to the ActionPlanT approach. 
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