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 SOCIAL NETWORK-BASED EDUCATION 

AND LEARNING FACTORY AS EMERGENT 

FORMS OF EDUCATION AND TRAINING: 

AN APPLICATION FOR QUALITY 

MANAGEMENT 
 

Abstract: In this paper, we present Social Network-based 

Education (SNE) and Learning Factory (LF) as emergent 

forms of education and training, including their application 

for the field of Quality Management. This novel learning 

method has some features of education 3.0 paradigm since 

participants have freedom to choose what, how and when to 

learn, as well with whom they coloborate. The actors, 

students and teachers, form a network, in which the network 

structure, communication, learning process and behavior 

exibit features of a social network.  The training program 

content consists of a set of assignments (tasks) that are 

launched and realized in a crowdsourcing manner. The SNE 

and LF methodology was applied at the University of Minho 

in the Integrated Master on Industrial Engineering and 

Management course for different curricular units, including 

Quality Management.  Within the concepts refered above, the 

set of assignments implemented for education and training for 

the field of Quality Management is also presented.  

Keywords: Social Network-based Education, Learning 

Factory, Quality Management, Crowdsourcing, Gamification 

 

1. INTRODUCTION  
 

Europe needs change. Right now, Europe 

is facing huge challenges: the economic crisis, 

unemployment, changing demographics, the 

emergence of new technologies and modes of 

working. In response, and according to the 

report of European Comission on improving the 

quality of teaching and learning in Europe’s 

higher education institutions, “we need more 

creative, flexible and entrepreneurial young 

people who are equipped for the challenges of 

today’s ever changing work environment” [1].  

Emergent disciplines such as Social 

Network-Based Education (SNE), Learning 

Factory (LF), Chaos and Complexity 

Management and Education 3.0 could be 

considered as instruments to address the 

challenges mentioned above. 

This paper presents SNE and LF as 

emergent forms of education and training, 

including some application aspects in the field 

of Quality Management.  

In particular, a real-life implemention of 

SNE methodology in the Integrated Master 

course on Industrial Engineering and 

Management, at the University of Minho, is 

also exposed. 

The paper is organized as follows. In the 

second chapter, basic notions of SNE and LF 

are presented. The third chapter describes the 

LF platform developed and used at the 

University of Minho, which is oriented to SNE. 

The fourth chapter presents some aspects of 

SNE model application in the field of Quality 

Management. Finally, some conclusions and 

references are given.  

 

 

2. SOCIAL NETWORK-BASED 

EDUCATION AND LEARNING 

FACTORY  
 

2.1 Social Network-Based Education 

 

SNE is inspired by several emergent 

disciplines, such as: chaos and complexity 

management in organizations (e.g. [2]), 

learning organizations (e.g. [3]), semiotics 

framework for system and organization 
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integration [4] and complex network theory 

(e.g. [5]).  

In the view of educational paradigms, the 

concept of SNE could be seen as a model that 

integrates features of the education 3.0 

paradigm (for education 3.0 paradigm see e.g. 

[6]).  

In SNE, students and teachers are seen as 

participants that form a network, in which the 

network structure, communication, learning 

process and behavior exibit features of a social 

network.  

Social network is a kind of complex 

network. Complex networks are distinct from 

regular networks by several features: 

heterogeneity, self-organization, modularity, 

“emergent architectures with unexpected 

properties and regularities”, “communities, 

motifs, hierarchies and modular ordering” [7] 

and similar. 

Hence, social networks are so-called 

“scale-free networks” because their degree 

distribution follows a power law. In practice, 

this means participants in SNE are allowed to 

establish freely their own ties among 

themselves and with teachers. Their free 

choices are related to choose what, how and 

when to learn and work, as well with whom 

they coloborate. This freedom triggers the 

emergence of self-organization, new patterns of 

learning and acquisition of competences.  

Moreover, participants in SNE, could be 

“individual units” (a single student) and/or 

“collective units” (a group of students). The ties 

established between them could be formal or 

informal.  

Furthermore, SNE could be seen as a 

further development of the project-led 

education (PLE) methodology since it has also 

the capability to be be organized in a project 

manner. However, SNE includes new features, 

which are not present in “traditional” PLE, such 

as: underling social network structure, 

processes and behavior.  

Additionaly, SNE might use, and in 

principle, it should use, some ICT platforms to 

enhance the experience of each participant and 

help them to develop the necessary skills to be 

successful in a 21st Century imminent internet-

based working enviroment. 

 

2.2 Learning Factory 

 

Although the concept of Learning Factory 

(LF) is not new, it is one of the most modern 

advanced instruments for enhancing education 

and training. Therefore, the interest in this 

concept has increased significantly over the last 

years. LF is a “paradigm shift to industry-

partnered, interdisciplinary, real- world 

problem solving in engineering education” [8]. 

The goal is to “integrate design, manufacturing 

and business realities into engineering 

education” and this can be accomplished by 

providing a “state-of-the-art, hands-on active 

learning laboratory, a practice-based 

curriculum, and real (industry-driven) 

projects” [9]. 

A general model of a LF environment is 

represented in Figure 1 [10]. The orange arrows 

represent enterprises’ orders (tasks, 

assignments), the green ones the execution of 

these orders and the blue ones some solutions 

provided by students and researchers. 

 

 
Figure 1 - Informal view of Learning Factory 

environment [10] 

 

 

3. LEARNING FACTORY 

PLATFORM USED AT THE 

UNIVERSITY OF MINHO IN AN 

INDUSTRIAL ENGINEERING 

COURSE 
 

Putnik et al. [10] developed a LF platform, 

which is currently used at the University of 

Minho in an industrial engineering course for 

the third year in a row. This platform has two 

general functionalities: (1) as a learning factory 

- to increase competences, skills, know-how, 

and to be a bridge for competences, skills, 

know-how exchange, and (2) as a new business 

generator - to transform the traditional 

enterprises into future enterprises, and to 
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promote and develop skills for effective 

entrepreneurship. 

The project started in the scholar year 

2012/2013, in the 2nd semester, as a new 

education methodology applied in two 

curricular units: Computer Aided 

Design/Computer Aided Process Planning 

(CAD/CAPP) and Computer Aided 

Manufacturing (CAM) [11]. 43 students 

participated in the project, where 6 of them 

were assigned to be “clients” that request 

services to realize their projects, and the 

remaining students were assigned as individual 

and group “service providers” - 

tasks/assignments were launched in the form of 

requests for “services” in a crowdsourcing 

manner. Students were organized as a social 

network and they could work using some 

platforms for supporting social networks, such 

as Facebook and Google+. 

The assigned projects to be realized were 

divided in a number of tasks (744 

tasks/assignments in total) that were launched 

by the “clients” to all actors simultaneously 

using Google +, and these were assigned based 

on the negotiation between the “clients” and the 

candidate “service provider”. The “clients” 

used Google Drive and Gantter application for 

Google Drive to assign tasks to the “service 

providers”, to monitor and manage their 

realization (precedencies, deadlines and costs). 

More detailed description of the supporting 

platform, based on freeware applications, is 

given in [12]. 

 

 
Figure 2 - Learning Factory Environment 

implemented at the University of Minho [10] 

 

In the scholar year 2014/2015, in the 2nd 

semester, two more curricular units were 

included in the project of SNE methodology 

implementation: (1) Advanced Quality 

Management (AQM) and (2) Reability and 

Maintenance. The tasks/assignments related to 

AQM curricular unit are presented on chapter 

4.  

The LF platform developed promotes a 

collaborative environment where participants 

have freedom to choose and work on the 

assignments they find more relevant and 

stimulating for their own objectives. They can 

interact with each other and edit documents at 

the same time, fostering their development in 

terms of collaboration, agility and self-

organization. 

Table 1 summarizes the key differences 

between the traditional education model and the 

SNE methodology and LF platform developed 

at the University of Minho. 

 

Table 1. Key differences between two models 

Domain 

Traditional 

Education 

Model 

SNE metholodgy 

and LF Platform 

developed at the 

University of 

Minho 

Person 

Teacher-

centered 

education 

Student-centered 

education 

Main Goal Grades 

Learning and 

acquiring valuable 

competences 

Relationshi

p Model 
Pre-defined Emergent 

Choices No  Free 

Teaching 

Method 

Direct 

instruction, 

lectures 

Hands-on activities 

Social 
Independen

t 
Self-awareness 

Paramount 
Correct 

knowledge 
Critical thinking 

Place Local 
Global 

(Anywhere) 

Time Scheduled  Anytime 

 

 

4. TRAINING AND EDUCATION IN 

THE FIELD OF QUALITY 

MANAGEMENT AS A 

CROWDSOURCING MODEL 

WITHIN SNE  
 

For all curricular units involved in SNE, a 
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total of 744 tasks/assignments are launched in a 

crowdsourcing manner. From these 744 

tasks/assignments, 240 belong to the curricular 

unit “Advanced Quality Management”.  

According to Xie and Lui [13], a 

crowdsourcing system operates with three basic 

components: users, tasks and rewards. Users 

are classified into requesters and workers. A 

user can be a requester or a worker, and in 

some cases, both. Requesters outsource tasks to 

workers and associate each task with certain 

rewards. Workers solve the assigned tasks and 

reply to requesters with solutions, receiving the 

reward (money, entertainment or altruism, etc.).  

Training on Quality Management, when 

organized as a crowdsourcing service system 

model, could be organized as follows: users are 

classified into “clients” (requesters) and 

candidate “service providers” (workers). The 

assignments (tasks) could be seen as Quality 

Management services that are listed below. The 

reward system is give through the price of the 

service. The price of the service is negotiated 

between “client” and all “service providers” 

that bid for the task announced/launched.  

Inclusion of negotiation for assignments gamify 

the overall process. In other words, it represents 

inclusion of serious game elements as the 

learning instruments within SNE methodology.  

Gamification of the methodology is 

implemented through minimax game: the 

clients’ objective is to minimize the service 

costs, while the service providers’ objective is 

to maximize price per service (earnings for the 

services provided - tasks/assignments realized), 

forcing them to establish the strategy for 

negotiation.  

The concrete “rewards”, for students 

playing roles of “clients” and “services 

providers”, is calculated in accordance with 

their earnings, which is reflected in the final 

grade. 

There are three types of tasks/assignments: 

 Client Tasks – The tasks performed  only 

by the clients; 

 Individual Tasks – The tasks performed by 

the individual service provider, i.e. by the 

individual student (individual units in the 

SN); 

 Group Tasks – The tasks performed by the 

group service provider, i.e. by the group of 

students (collective units in the SN). 

Each type of tasks/assignments described 

above is presented in a particular emphasis 

typography (format) as shown in Table 2. 

These techniques of emphasis allow to easily 

identifiy which type of task/assignment is 

launched. In the list presented below, “section 

title” entries are also included that describe the 

contexts in which the particular 

tasks/assignments are launched. 

 

Table 2. Emphasis techniques for different 

types of tasks/assignments and section title 

Techniques of 

emphasis 

Type 

EXECUTIVE SUMMARY Client Tasks 

Client’s Group Tasks 

QFD Matrix Individual Tasks 

PRODUCT DESIGN  Section Title 

 

The following list includes the defined 

tasks/assignments for education and training in 

the quality field within the SNE methodology.  
 

0. EXECUTIVE SUMMARY 

1. … 

2. PRODUCT DESIGN  - SECTION TITLE 

2.1. FROM IDEA TO PRODUCT  - SECTION 

TITLE 

2.1.1. Client’s Requirements Characterization and 

House of Quality 

2.1.2. QFD MATRIX 2 FOR TECHNICAL 

CHARACTERISTICS – SECTION TITLE 

2.1.2.1. QFD Matrix 2 for technical 
characteristic 1 

2.1.2.2. QFD Matrix 2 for technical 
characteristic 2 

2.1.2.3. QFD Matrix 2 for technical 
characteristic 3 

2.1.2.4. QFD Matrix 2 for technical 
characteristic 4 

2.1.2.5. QFD Matrix 2 for technical 
characteristic 5 

2.1.2.6. QFD Matrix 2 for technical 

characteristic 6 

2.1.2.7. QFD Matrix 2 for technical 

characteristic 7 

2.1.2.8. QFD Matrix 2 for technical 

characteristic 8 

2.1.2.9. QFD Matrix 2 for technical 

characteristic 9 

2.1.2.10. QFD Matrix 2 for technical 
characteristic 10 

2.1.3. … 

2.1.4. … 

2.1.5. Identification of product critical items from 
a reability and quality point of view 

2.1.6. … 

2.1.7. Technical-economic components analysis 

2.1.8. QFD Matrix 2 Review 

2.1.9. … - 2.1.10. … 

2.2. PRODUCT – TITLE 
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3. MANUFACTURING PROCESS PLANS - 

SECTION TITLE 

3.1. QDF MATRIX 3 FOR PROCESSES – 

SECTION TITLE 

3.1.1. QFD Matrix 3 – Process definition for 
technical charateristic 1 

3.1.2. QFD Matrix 3 – Process definition for 
technical charateristic 2 

3.1.3. QFD Matrix 3 – Process definition for 

technical charateristic 3 

3.1.4. QFD Matrix 3 – Process definition for 

technical charateristic 4 

3.1.5. QFD Matrix 3 – Process definition for 

technical charateristic 5 

3.1.6. QFD Matrix 3 – Process definition for 

technical charateristic 6 

3.1.7. QFD Matrix 3 – Process definition for 
technical charateristic 7 

3.1.8. QFD Matrix 3 – Process definition for 
technical charateristic 8 

3.1.9. QFD Matrix 3 – Process definition for 
technical charateristic 9 

3.1.10. QFD Matrix 3 – Process definition for 
technical charateristic 10 

3.2. Identification of critical quality variables  

3.3. QFD Matrix 3 Review 

3.4. QFD MATRIX 4 FOR 

DOCUMENTATION, RECORD AND/OR 

CONTROL MECHANISMS - SECTION TITLE 

3.4.1. QFD Matrix 4 – Definition of the matrix for 
documentation, record and/or control mechanisms 

for process 1 

3.4.2. QFD Matrix 4 – Definition of the matrix for 

documentation, record and/or control mechanisms 
for process 2 

3.4.3. QFD Matrix 4 – Definition of the matrix for 

documentation, record and/or control mechanisms 
for process 3 

3.4.4. QFD Matrix 4 – Definition of the matrix 
for documentation, record and/or control 

mechanisms for process 4 

3.4.5. QFD Matrix 4 – Definition of the matrix for 
documentation, record and/or control mechanisms 

for process 5 

3.4.6. QFD Matrix 4 – Definition of the matrix for 

documentation, record and/or control mechanisms 
for process 6 

3.4.7. QFD Matrix 4 – Definition of the matrix for 

documentation, record and/or control mechanisms 
for process 7 

3.4.8. QFD Matrix 4 – Definition of the matrix for 
documentation, record and/or control mechanisms 

for process 8 

3.4.9. QFD Matrix 4 – Definition of the matrix for 
documentation, record and/or control mechanisms 

for process 9 

3.4.10. QFD Matrix 4 – Definition of the matrix 
for documentation, record and/or control 

mechanisms for process 10 

3.5. Record sheets/control charts review 

3.6. … 

3.7. QFD Matrix 4 Review 

T1. Test of providers’ competences on six sigma and 
experiment planning (AQEM Tests)  

T2. … 

3.8. … 

3.9. … - 3.15. … 

4. PRODUCTION SYSTEM DESIGN – 

SECTION TITLE 

4.1. REFLECTION - SECTION TITLE 

4.1.1. On evaluation and qualification of 
providers 

4.1.2. … 

4.2. … - 4.4. … 

5. … 

6. … - 8. … 

 

 

6. CONCLUSION 
 

SNE and LF methodology has been 

applied along three years at the University of 

Minho in Integrated Master on Industrial 

Engineering and Management. In the first two 

years, it was applied as a pilot project for two 

curricular units, namely “CAD/CAPP” and 

“CAM”, and due to its success, in the third year 

two more curricular were included, namely 

“AQM” and “Reability and Maintenance”.    

The fact that the methodology is already 

implemented for three years and the fact that 

the number of curricular units, for which it is 

applied, is enlarged, proves that the 

methodology brings some important 

advantages, when compared to traditional 

teaching methods.  

Future work will address the following 

issues: (1) to expand the number of curricular 

units that will apply to this methodology, (2) to 

include new features for collaborative work, (3) 

to adapt the curricular units’ programmes, (4) 

to include new modules of ICT platform, (5) to 

define and to include new taks in terms of 

scope, (6) to involve companies in real-time 

collaboration within the LF platform. 
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