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1. Introduction 
The European Commission launched the Entrepreneurship 2020 Action Plan (Entrepreneurship 
2020: Reigniting the entrepreneurial spirit in Europe, 2013) aiming to overcome the barriers for 
entrepreneurs, such as the heavy bureaucracy or various financial constraints. The action plan 
highlights the importance of entrepreneurial education and training in supporting growth and 
business creation. This project aims to facilitate access to open entrepreneurial resources to 
young people, female and trainers. Entrepreneurship skills enable people to act and transform 
ideas and opportunities into shared value. 
 
Entrepreneurship are dynamic skills that should be updated constantly: “The entrepreneurship 
scene in Europe is subject to dynamic changes resulting from societal developments, advances 
in the field of ICT technologies, and how they have influenced our ways of communicating and 
doing business. For entrepreneurs, this means they must constantly expand their skills and 
knowledge portfolio.” (EntreCom4All, 2017) 
 

1.1 The demographic profile of entrepreneurs 
The Global Entrepreneurship Monitor (GEM) is a group formed by different teams from all 
around Europe related to high-level educational organizations, “that carries out survey-based 
research on entrepreneurship around the world” (About: GEM Consrotium, 2019) states in its 
Spain’s report that “43.1% of the population consider they possess the necessary skills and 
abilities for entrepreneurship” (GEM Spain Report 2019, 2019). It is also reflected that the lack 
of education is one of the obstacles that entrepreneurs face when setting up their business. 
“From a gender perspective, the analysis shows that women score lower on perceptions that 
facilitate entrepreneurial behaviour and higher in those that inhibit entrepreneurship, like fear of 
failure”. 

  
The Global GEM (GEM Global Report, 2019) also shows some interesting facts: “If people do 
not see entrepreneurs that look like them, engaging in entrepreneurial activities themselves may 
not be something that occurs to them as a possibility.” It is especially important for some minor 
groups, in this direction, the report shows how different collectives like women, the young and 
old, and other demographics “are contributing to the overall force of entrepreneurship around 
the world. GEM recognizes that not all types of entrepreneurs are equally represented in all 
places.” Nevertheless, they state that even though the mentioned groups are doing huge efforts, 
people between 25 a 44 are stile “the most prevalent for starting businesses” what may 
discourage young and old entrepreneurs.  
 
Therefore, the EU is promoting “entrepreneurship as a key competence that can boost 
competitiveness and growth”. In this regard, the Entrepreneurship 2020 Action Plan proposed to 
push harder on new “education and training to support the growth of entrepreneurs.” 
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1.2 European entrepreneurship policies 
Europe has bet heavily on open education, as evidenced by the different policies enacted 
recently promoting the use of digital technologies available to address different challenges. 
Some of these challenges include the modernization of HE, and the increasing recognition and 
leverage of non-formal education to deliver credentials for achieved learning outcomes. These 
policies are also attempting to address certain priority social issues, such accessing to the labor 
market, and the development of professional competences related to those jobs. Initiatives and 
policies include: 
 The communication “Opening up Education: Innovative Teaching and Learning for All 

through New Technologies and Open Educational Resources” (Technology and Open 
Educational Resources as opportunities to reshape EU education, 2013), presented in the 
European Commission in September of 2013, to let then to take advantage of the 
opportunities offered by ICT. It also advocates that “Europe should act now providing the 
right policy framework and a stimulus to introduce innovative learning and teaching practices 
in schools, universities, vocational education and training.” 

 Another communication presented in 2016 “A New Skills Agenda for Europe – Working 
Together to Strengthen Human Capital, Employability and Competitiveness” (Employment, 
Social Affairs & Inclusion, 2016), which shows how the development of skills is key for the 
“performance and modernization of labor markets”. It is expected that, in the future, a higher 
employability will go hand by hand with a permanent learning based on open education.  

 Finally, “open and innovative education” based on “digital technologies is one of the six new 
priorities areas for Education and Training 2020” (Working Group Mandates 2018-2020., 
2020), with concrete targets including increasing the availability and quality of OERs and 
pedagogies at all education levels. 

 
There are many open practice initiatives supported by the European Commission. 
Entrepreneurship as a goal groups some of these projects, and has a key role in the current 
digital transformation, with special support intended to be given to young and female 
entrepreneurs, as well as specific sectors in tourisms, social agriculture and Industry 4.0. These 
projects raise entrepreneurial skills and promote collaboration through the creation and 
maintenance of entrepreneur networks at European, national, and local levels. Additionally, 
SMEs (small and medium enterprises) and start-ups can increase their outcomes by introducing 
innovative approaches to better support competitiveness and employability. 

1.3 Open Educational Resources 
Nowadays there are multiple organizations and individuals all around the world “sharing their 
digital learning resources” through the Internet for free and following an open culture, as Open 
Educational Resources (OER). This way of sharing education resources may seem new but is 
part of a “larger trend towards openness in education and democratization of access”. The goal 
is to offer anyone the possibility to access and eventually to contribute to the development “of 
high-quality education resources on a global scale in many languages”. The biggest difficulty is 
not only to build and store a library of resources, but to make them “useful and visible, a process 
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that takes substantial human work, even if automation can aid in the process”. There are some 
studies that have pointed how search engines struggle to find good quality open educational 
resources, what makes human effort indispensable. (Open Educational Resources in 
Engineering Education, 2014) 

1.4 EntreComp: The Entrepreneurship Competence Framework 
As mentioned before, the EntreComp report states that “there is a growing awareness that 
entrepreneurial skills, knowledge and attitudes can be learned and in turn lead to the 
widespread development of entrepreneurial mind-sets and culture, which benefit individuals and 
society as a whole.” The EntreComp framework “defines entrepreneurship as a transversal 
competence, which applies to all spheres of life: from nurturing personal development, to 
actively participating in society, to (re)entering the job market as an employee or as a self-
employed person, and also to starting up ventures (cultural, social or commercial).” 
(EntreComp: The Entrepreneurship Competence Framework, 2016)  
 
The framework “is made up of 3 competence areas: ‘Ideas and opportunities’, ‘Resources’ and 
‘Into action’. Each area includes 5 competences, which, together, are the building blocks of 
entrepreneurship as a competence.” (EntreComp: The Entrepreneurship Competence 
Framework, 2016) The different competences in each area are shown in Figure 1. 
 

 
Figure 1 - EntreComp Competences Diagram (EntreComp: The Entrepreneurship Competence Framework, 2016) 
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Even though the framework is highly endorsed, is has not been adapted to a real environment 
or even tested on its performance. The following actions would be to put the EntreComp 
framework into practice “by implementing and evaluating it in a specific context and, eventually, 
if necessary, to amend and refine it according to feedback from practitioners and end-users.”  

1.5 EntreCom4All – Open resources for entrepreneurship 
competences for all 

EntreCom4All therefore, with the objective of being a pioneer implementation of the EntreComp 
framework, “aims at developing and analysing an innovative pedagogy and assessment 
approach, based on OER, to support the diverse individual learning pathways and to better 
assess all types of learning outcomes and future learning needs related to entrepreneurship 
competences in different learning communities.” (EntreCom4All, 2017) 

1.5.1 The Erasmus+ Project 
Title: ENTRECOM4ALL – OPEN RESOURCES FOR ENTREPRENEURSHIP 
COMPETENCES FOR ALL 
Running dates: December 2017 – November 2019 
Identification number: 2017-1-ES01-KA202-038383 
 
This project’s main objective “is to promote the use and re-use of OER in a pedagogically-rich 
context, increasing the number of OER users and foster the effectiveness of OER for 
entrepreneurial educational purposes.” The principal objective is to develop and implement a 
social and multilingual platform that would help individuals to assess their needs with “the most 
effective digitalized materials offered freely selected.” (EntreCom4All, 2017) 
 
The EntreCom4All project is mainly focused on: 

 Young entrepreneurs (young and graduates). 
 Female entrepreneurs. 
 Teachers/trainers/intermediaries 

1.5.2 Consortium 
This Erasmus+ project has been developed by the EntreCom4All consortium. It is formed by 5 

entities from different countries in the European Union: 
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 Universidad Politécnica de Madrid 

Has been in charge of the technical development of the project i.e. development of the 
EntreCom4All platform detailed in this document. 

 
 Óbudai Egyetem (Óbudai Egyetem, 2019) 

Is an education institution in Budapest (Hungary) which different degrees on Information 
Technology, Engineering, Economics and Teacher Education. 
The Óbudai Egyetem team has obtained a list of OERs and its related metadata in 
Hungarian. The have also contributed in the translation of the platform to the Hungarian 
language.  
As they didn’t meet the objectives that were set in the consortium, UPM was involved in the 
refinement of the database that they provided. 

 
 Confederación Española de Centros de Enseñanza (CECE - Quiénes somos, 2019) 

CECE “is a business organization of the educational sector that brings together thousands 
of private and concerted centers throughout Spain”. CECE along with UPM has been in 
charge of obtaining a list of OERS and the related metadata in Spanish. They have also 
being involved in the organization of some dissemination acts in Spain. 

 
 MateraHUB (materaHUB - Chi siamo, 2019) 

MateraHUB is a consortium that “manages international pilot projects, to support cultural 
and creative industries, favoring social innovation, technological innovation, the birth of new 
business projects and the development of territories”. MateraHUB has obtained a list of 
OERs and metadata in Italian. The have also contributed in the translation of the platform to 
Italian. 

 
 Inova Consultancy (Inova - About, 2019) 

Inova Consultancy “provides consultancy services in the area of entrepreneurship and 
career development, with a focus on diversity and equal opportunities. In particular, focused 
on supporting those who are under-represented or who face particular challenges to fulfil 
their potential in a professional setting”. They have been involved in the retrieval of OER and 
their metadata in English. 

1.6 General objectives 
This project aims to develop an online entrepreneurship platform that provide users the 
necessary tools to improve their entrepreneurship skills following the EntreComp European 
standard (EntreComp: The Entrepreneurship Competence Framework, 2016).   
 
In this regard, it will provide an expandable library of Entrepreneurships Open Education 
Resources in different languages and an assessment tool to helps users identify their own 
weaknesses and guide them to the most useful resources for their individual needs.  
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The resulting platform will be used to conduct an study with the objective of showing how an 
online tool based on the EntreComp framework can effectively help entrepreneurs. 

1.7 Objectives 
The specific objectives of this project are:  
1. Encourage entrepreneurship interest on minority groups such as young or female 

entrepreneurs following the recommendations on the EntreComp framework. 
2. Study the efficacy of the platform in helping users improve their entrepreneurship skills.  
3. Make a quality database of OERs for entrepreneurship. 
4. Make the platform available to any European user by translating it to 4 different languages 

and leaving the possibility to introduce new languages accessible and easy.  
5. Apply good software engineering practices towards obtaining a scalable, maintainable and 

future proof platform. 

1.8 Document Structure 
This document is structured as follows: 
To begin, chapter 2 shows different European projects implementing the EntreComp framework 
and the use of OERs and why EntreCom4All is introducing key values that are not present in 
any of them. Following, chapter 3 details the different phases of the development of the platform 
and how the different objectives have been planned along the duration of it. Before deepening 
into the platform, chapter 4 shows the different technologies that helped towards the completion 
of the project. It also contains a list of useful tools and libraries used at any point during the 
project.  
Starting with the actual development of the platform, chapter 5 depicts the process of specifying 
the requirements into the final requirements specification. It shows the different subsystem and 
use cases in order to have a better understanding of the platform as a whole. Chapter 6 shows 
the design obtained from a deep study of the requirements specified in chapter 5. Chapter 7 
describes the implementation process, showing some meaningful pieces of code and the use of 
the different APIs involved in the process.  
To conclude, chapter 8 contains a description of the different diffusion activities that have been 
carried out. Chapter 9 presents the results and chapter 10 contains the conclusions resulting 
from the execution of the whole project.  
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2. Related work 
On the one hand, improving personal entrepreneurship skills with the use of OERs is 
challenging. On the other hand, finding a classified collection of OERs related to 
entrepreneurship to improve those skills is not easy. Therefore, different international projects 
have invested efforts to provide interfaces to facilitate access to these specific OERs. Here are 
detailed those that are more related to this project.  

2.1 StartUp 
StartUp is a project developed in Ecuador focused on the implementation of an assessment tool 
supporting diverse individual learning related to entrepreneurship. After the introduction “of an 
innovative method for evaluating users learning needs” and weaknesses regarding 
entrepreneurship, they presented a system that retrieves OERs related to entrepreneurship 
from the analysis of the publication on Twitter. (J. Lopez-Vargas, 2015) (E. Tovar, 2016) 

2.2 NOVAmooc 
NOVAmooc, a project developed in Romania, developed a learning aide system for 
entrepreneurs. It is composed of a set of MOOCs focused on the special needs of young 
entrepreneurs in the context of “Smart Cities”. The study shows how an OER platform built for 
the academical field can be adapted for entrepreneurship. (D. Carlucci, 2014) 

2.3 EntreCompEDU 
EntreComEDU is one of the first projects, along with EntreComp4All, that is built on top of the 
EntreComp European framework. (EntreComp: The Entrepreneurship Competence Framework, 
2016). Their objective is to reduce the gap between the knowledge that is being developed in 
the education institutions and the needs of the society because, as they state, this gap “is 
damaging the aspirations of Europe's young people and, ultimately their future well-being and 
prosperity.” Their objective is to help teachers since they “are at the frontline of education” by  
empowering “teachers to rethink the skills they have and how they can be used, by seeing their 
own strengths and using them to improve the quality (and inclusiveness) of school education”. 
(EntreCompEdu, 2019) 
 
Entrepreneurship education implies learning as you go upon opportunities and ideas based on 
his/her technical expertise. Hence, Technical and Vocational Education and Training (TVET) is 
also quite connected to Entrepreneurship Education. An explorative research shows that “TVET 
is an almost neglected area in the OER space” (M. Ehlers, 2018).  
 
From the related work presented, it can be concluded that while several studies have tried no 
work on entrepreneurship learning, OERs and the EntreComp framework, this project is pioneer 
in the use of users’ weaknesses and strengths obtained from an online assessment tool to 
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obtain the best suited set of OERs for each case. This is key important because, as mentioned 
before, even if a user knows its weaknesses finding OERs related to them is not an easy task.  
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3. Platform management and development 
In this section, a brief description of the process followed to develop the resulting platform is 
given. In addition of detailing the steps in the process, a brief description of the Agile mindset 
and SCRUM is presented. Finally, an instruction set for the future platform administrator is 
added.  

3.1 Agile Software Development with SCRUM 
Agile methods for software development are becoming popular in the last decade as an iterative 
way of managing projects and software development “that helps teams deliver value to their 
customers faster and with fewer headaches. Instead of betting everything on a "big bang" 
launch, an agile team delivers work in small, but consumable, increments. Requirements, plans, 
and results are evaluated continuously so teams have a natural mechanism for responding to 
change quickly.” (Agile, 2019) The creators of Agile presented the Agile Manifest as a mindset 
to help others in the development of software projects based on their own experience.   
 
Scrum is a framework that is built with the mindset presented in the Agile Manifest. It 
“encourages teams to learn through experiences, self-organize while working on a problem, and 
reflect on their wins and losses to continuously improve”. (Scrum, 2019)  
Scrum is based on Sprint, “a short, time-boxed period when a scrum team works to complete a 
set amount of work”. Every sprint is planned, executed and reviewed as if it was an individual 
project. Different meetings must be held for every sprint: sprint planning, daily scrum, sprint 
review and sprint retrospective. 
 
Scrum has three roles: product owner, scrum master and the development team members.  

 The Product Owner, as representative of the business “tells the development what is 
important to deliver… The product owner should not only understand the customer, but 
also have a vision for the value the scrum team is delivering to the customer.” Figure 2 
shows an illustration with the main tasks of the product owner. 

 
Figure 2 - Product Owner (Scrum Roles, 2019) 

 The Scrum Master is “responsible for gluing everything together and ensuring that scrum 
is being done well… A servant leader which not only describes a supportive style of 
leadership but describes what they do on a day-to-day basis” (Scrum Roles, 2019). 
Figure 3 depicts the Scrum Master’s responsibilities.  
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Figure 3 - Scrum Master (Scrum Roles, 2019) 

 Finally, the development team (Figure 4) “are the people that do the work. the 
development team can be comprised of all kinds of people including designers, writers, 
programmers, etc.”  

 

 
Figure 4 - Development Team (Scrum Roles, 2019) 

3.2 Platform development life cycle 
For the development of this platform, an iterative and incremental process has been followed. 
From a baseline set during the first weeks of the project several new elements have been added 
every month. 

 
In this regard, we have followed an agile methodology based on SCRUM. The co-supervisor 
took the Product Owner role and was in charge of communicating and stablishing the 
requirements obtained from the consortium meetings. The supervisor, as Scrum Master, 
managed the correct application of the SCRUM framework and controlled the right performance 
of the development team.  

 
Figure 5 – 12/03/2019 daily meeting 



14 

Every two weeks a sprint was executed. First, starting with the sprint planning meeting with the 
supervisor and co-supervisor. After that, we had daily meetings to review the progress and, 
finally, a sprint review and sprint retrospective occurred at the end of each sprint. A small graph 
generated during one of those meetings is shown in Figure 5 and Figure 6. 
 

 
Figure 6 - 12/03/2019 daily meeting 

 
The documentation of the sprints was shared in Microsoft SharePoint online suite to including 
the minutes from daily scrums and useful documents. 

3.3 Project management 
The development of the project can be divided in 4 phases. Nevertheless, due to its Agile nature 
detailed above, those phases overlap over time several times.  

3.3.1 Training 
Since the beginning of the project it has been important to spend some time learning or 
upgrading knowledge related to the technologies that were used.  
 
One of the key technologies that required some training was Firebase Firestore and its non-
relational database model as we are used to relational database and the relational model must 
be adapted to fit on the non-SQL database. New Angular and Angular material components 
introduced in the last versions also required some revision.  
As mentioned, the platform required instant translation and the angular built-in mechanism 
required a learning process to correctly add it to the platform. 
Finally, the possibilities to obtain OER’s thumbnails on the go were sparse and not much 
information was available online, so it required some time to obtain the final solution. 
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3.3.2 Development 
We can divide the development process into different phases but, as mentioned, the different 
phases have overlapped during the project evolution. 

Requirements specification 
At the beginning of the project, between November and December of 2018, a series of meetings 
were held. On those meetings, with the objective to establish a base of requirements, the UPM 
team developed an initial set of requirements based on the previous meetings with the 
consortium during 2018. 
This set of requirements have evolved over time with several refinements. Nevertheless, a 
somewhat stable version was defined on June 2019. From June to November 2019 some minor 
changes were introduced. 

Analysis and design 
Beginning on December 2018, as the requirements were being developed, the first wireframes 
were designed along with the first conceptual model of the system, system decomposition, 
users and other design artifacts. Based on the wireframes, the first version of the user interface 
was established.  
Several improvements and refinements have been added through the process, arriving to a 
stable design on June 2019. 

Implementation 
Since the first design elements were established, important implementation decisions regarding 
the technologies that were going to be used were taken.  
At that point, the implementation of the platform started. Several testing versions were deployed 
every week as each functionality was added. The different testing version were also used in the 
iterative design and requirements process in order to improve, verify and validate them. 

 
On May 2019, facing the Consortium meeting at Budapest, the first Beta version was deployed 
and made available for the consortium members. During the Budapest meeting, the platform 
was evaluated in many was by users with different backgrounds. The job done in the meeting 
result into a notorious refinement of the beta version during June and the first half of July 2019. 
 
After a break during the summer of 2019, the project was resumed and a few release candidate 
versions were deployed during October 2019, including several improvements and fixes 
proposed during consortium meetings.  

 
By the end of November, with the end of the project, the first production ready version was 
deployed and made publicly available.  

 
A timeline showing the different phases of the project is shown in Figure 7. 
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3.3.3 Maintenance 
The platform was designed with the figure of an administrator in mind. This administrator will 
have the following responsibilities: 
 Verify OERs suggestions. 
 Add bulks of OERs to the platform. 

Eventually, and as the platform is translated into 4 different languages, this administrator figure 
will be expanded into 4 different administrators, one in charge of all the materials related to the 
corresponding language.  
 
Managing users and authentication will be responsibility for a system administrator at it will be 
done through the Firebase Console, that can be found in  

https://console.firebase.google.com/project/entrecom4all-beta/overview 
This system administrator responsibilities will be: manage users registered, manage items in the 
database, administrate hosting and the versions deployed, control the storage and study Google 
Analytics statistics.  
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Figure 7 - Platform development timeline 
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4. Technologies  
The following chapter specifies the technologies that were considered more appropriate 
according to the system’s needs, as well as the requirements observed during the specification, 
analysis and design phases.  
 
Given the nature of the platform to be developed, this chapter is divided into two sections:  
 Front-End Technologies for the development of the Web Application. 
 Backend Services supporting the application needs.  

4.1 Backend Services supporting the application needs. 
At the beginning of the project, it was decided use cloud service to avoid the need and costs of 
managing a self-hosted server. In this regard, a study was conducted to choose the best cloud 
platform between Microsoft, Google and Amazon offerings.  

4.1.1 Comparative study between cloud platforms 

Amazon Web Services 
Amazon Web Services (AWS) (What is AWS, 2019) is the most popular platform, up to 41,5% 
of market share reported on 2019 (Vargas, 2019), that offers a lot of services for, practically, 
every use case and with very advanced characteristics. However, this is also a point against it, 
as it makes it difficult to correctly choose and configure the services, which can lead to greater 
development time and higher economic costs. 

Google Cloud Platform 
Google Cloud Platform (GCP) (Google Cloud, 2020) offers different cloud products. These are 
always linked to a specific project within the platform and allow a high degree of 
interconnectivity. It offers a specific platform for developing light mobile and web applications, 
called Firebase (Firebase, 2020). It offers services for database, authentication, hosting, cloud 
functions and storage, allowing you to develop applications without having to have previous 
experience in Cloud Computing. 
Finally, Google offers free access to all these tools up to a limit, and offers starter bonuses so 
you can make use of the entire platform without limitations for a period of time. This is a big 
advantage compared to AWS and Azure, which only offer certain features for free. 

Microsoft Azure 
Azure offers tools from the 5 large groups mentioned above. However, its biggest counterpoint 
is poor attendance and lack of documentation for the greatest product. Because of this, 
developing an application using some of the Microsoft Azure APIs becomes more tedious 
compared to Google or Amazon solutions. 
 



19 

Once the different characteristics of the 3 large systems have been studied, GCP is chosen for 
two reasons mainly:  la possibility to work with the Firebase tool and its different services, 
developed mainly for small projects called cloud ;and to the possibility of making free use of the 
services and  the availability of a 300€ bonus for one year period for premium features. 

Firebase services used 
Following, I described the different services that we have used in order to implement our 
platform. 
 
 Cloud Firestore (Firestore, 2019)  

Firebase database solution “Cloud Firestore is a NoSQL document database that lets you easily 
store, sync, and query data for your mobile and web apps - at global scale.”  
It allows us to modify the database model on the go and its scalability removes the need to 
manage resources as the community grows.   
The firestore console is shown in Figure 8. 
 

 
Figure 8 - Firestore Console 

 Authentication (Authentication, 2019) 
The Firebase Futhentication service “aims to make building secure authentication systems 
easy, while improving the sign-in and onboarding experience for end users. It provides an end-
to-end identity solution”  
It gives the possibility to authenticate users with different authentication methods such as 
Google or the usual email/password combination. Its interaction with the database allows to 
easily manage the users and the email address verification system helps keeping out false 
users.   
Below, in Figure 9, is shown the authentication console. 
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Figure 9 - Firebase authentication console 

 Cloud Storage (Storage, 2019) 
Google Cloud Storage “is designed to help you quickly and easily store and serve user-
generated content, such as photos and videos.” The provided API is used to store certain 
photos and upon creation it provides a secure HTTPS link to retrieve them at any moment. The 
cloud storage console is shown in Figure 10. 

 

 
Figure 10 - Cloud storage console 

 Hosting (Hosting, 2019) 
Firebase Hosting is a service with which “you can deploy a single-page web app, a mobile app 
landing page, or a progressive web app without all the hassle.” Firebase-tools, the set of 
command line tool for Firebase make it simple to deploy and update a single-page application 
with dealing with certificates or other server configurations. Versions are managed easily and 
new deployments are made available to the users on the go. Firebase hosting console is shown 
in Figure 11. 

 

 
Figure 11 - Hosting console 
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 Cloud Functions (Functions, 2019) 
Google Cloud Functions enable developers to “create functions that are triggered by Firebase 
products, such as changes to data in the Realtime Database, new user sign-ups via Auth, and 
conversion events in Analytics.” 
These functions are useful to execute certain server-side code in a Front-End Application with 
triggers or an HTTPS request. The console to manage cloud funtions is shown in Figure 12. 

 

 
Figure 12 - Cloud functions 

4.2 Front-End Technologies for the development of the Web 
Application. 

Following the study depicted in the previous section, Angular was chosen as the front-end 
platform due to its wide compatibility with firebase products, with tailored libraries and online 
community support. In this section, the different technologies used to develop the front-end 
client are presented. 

 
4.2.1 Angular 
Angular (Angular. Features, 2019) is a cross platform framework that help building progressive 
web apps that can be installed using modern web navigators; native applications with the 
integration of Ionic, Cordova and other technologies; and desktop application “with the ability to 
access native operative system API's”. 
It is made of components, services and a router component, allowing for code-splitting, 
reusability and modularity as well as improving testing and maintainability.  

4.2.2 Material Design and Angular Material 
Material Design (Material. Design, 2019) is a design language created by Google with the 
objective of synthesizing the classic principles of good design. Aims to unify the user experience 
on all platforms although it allows customize the design from a solid base. Its recognizable 
design makes users have a better understanding of the design elements and, thus, improves 
the usability of the system.  
 
Angular Material (Angular Material, 2019) is a library of material design-based components. 
These components are optimized for use within an Angular project, making its integration and 
use really simple, following the guides offered. In addition, global templates can be applied that 
affect all components, unifying the design.  
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4.3 Other technologies 
This section lists technologies used during the development of the platform. 

 Microsoft Sharepoint (https://upm365.sharepoint.com/sites/entrecom4all), used as a 
repository as well as to manage SCRUM meetings minutes. 

 Github (https://github.com/entrecom4all/Angular-FrontEnd) as a cloud-based version control 
mechanism.  

 Gitkraken has been used as a Git Desktop Client connected to the GitHub repository to 
manage branches, commits and merges. 

 Visual Studio Code was used as development environment, as it is one of the community 
preferred IDEs. 

 SublimeText, used to manage JSON files. 

 Balsamiq MockUps, used to develop the initial wireframes shown in section 6.2.2.  

 Skype, Whatsapp and e-mail, as team communication tools. 

 Google Docs and Microsoft Word to write this document, the user manual and other 
platform-related documents.  

 Google Chrome, Firefox and Safari as preferred web browsers for testing.  
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5. Requirements specification 
The objective of this chapter is to describe the system requirements to be implemented. These 
were developed during multiple meetings as explained in section 3.3. 

5.1 Informal System Specification 
The system aims to provide users certain functionalities to improve their entrepreneurial skills. 
Based on the EntreComp European framework (EntreComp: The Entrepreneurship 
Competence Framework, 2016), the objective is to implement its guidelines and 
recommendations to give entrepreneurs a better understanding of their capacities and 
weaknesses. With this knowledge, the platform will give users access to a set of carefully 
selected OERs aligned with their individual needs obtained through the completion of an online 
assessment based on the framework. 
 
Finally, the platform will provide entrepreneurs some social interactivity related to OERs and 
entrepreneurship seeking these goals of becoming a successful entrepreneur. 

5.2 Actors identification 
 User 

Represent each user that access the platform through the registration system. It has access 
to the main functionalities of the system.  

 Group Manager 
Represents a user that creates a group. When creating the group, the user becomes a 
group manager and gets access to multiple functionalities regarding the created group and 
its users. 

 System Administrator 
Is a unique user, responsible for managing the resources and users of the platform.  

5.3 Functionalities 
The platform has been divided into 10 different subsystems to improve its implementation and 
maintainability with this modularity (Figure 13).  
 
The administrator functionalities are grouped into the administration subsystem. In a similar 
way, the functionalities related to users’ groups are encapsulated in the group management 
subsystem. The rest of functionalities, available for any user, are divided into 8 different 
subsystems. 
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Figure 13 - Functional subsystems 

5.3.1 Resources 
Figure 14 describes how the users can access the OERs retrieved and how users can interact 
with others regarding OERs content. 

 

 
Figure 14 - Resources subsystem 
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View describes how a user can access an entrepreneurship resource. Comment, share and rate 
are different “social” functionalities related to an specific resource. Report is the process to give 
feedback about an OER than can be wrong or contain mistakes. Suggest describes how a user 
can add a new OER to the platform that will be reviewed for approval before added to the 
system.  

5.3.1.1 Filter 
Figure 15 describes the options that users have in order to retrieve OERs from the platform 
database. 

 

 
Figure 15 - Filter 

   
Filter contains the different methods available to retrieve a small set of resources. The user can 
perform a simple search or add different filter: by language of the OER, competences that are 
targeted or type media content.  

5.3.2 Assessment 
Figure 16 shows how users can assess their entrepreneurship skills and the way the results are 
displayed. 

 

 
Figure 16 - Assessment subsystem 
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5.3.3 Groups 
Figure 17 defines how users can create groups in order to interact with others in a closer 
environment. In the group users can share OERs and upload new ones that are not in the 
platform, as shown in section 5.3.1. Inside a group, a user can view other users and work with 
specific resources in the group. A user can leave the group at any time. 

 
 

 
Figure 17 - Groups subsystem 

 

5.3.4 Users 
Figure 18 shows how users can share their profile and results to other users. If a profile is 
public, its information about the last assessments is shown. As an addition, if the user has 
added the LinkedIn Account, it is made available for any user.  

 

 
Figure 18 - Users subsystem 
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5.3.5 Trending 
Figure 19 describes how users access entrepreneurship trends in the form of Tweets, resources 
from Twitter and Twitter user accounts that are focused on entrepreneurship. All the Twitter 
elements are displayed using the Twitter API so that the users can interact with them as if they 
were directly connected to the Twitter application. All the functionalities related to the resources 
that are described in section 5.3.1 are available on the resources retrieved from Tweets. 

 

 
Figure 19 - Trending subsystem 

5.3.6 Statistics 
Figure 20 shows different statistics regarding OERs, users and personal performance. These 
statistics are calculated over the usage of the platform, showing which users are more active in 
terms of comments or viewed OERs, the resources that are rated higher or those with the 
higher amount of views. The statistics about the personal performance of the user contains a 
aggregated graph showing the evolution of the users over time.  

 

 
Figure 20 - Statistics subsystem 

5.3.7 Profile 
Shown in Figure 21, is responsible for giving users access to all personal information: 
assessments results, recommended OERs, historic of seen resources and profile settings.  
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Figure 21 - Profile subsystem 

 
On the portfolio resources and on OERs’ recommendation users do all actions described in 
section 5.3.1. In the personal information section is where users can modify the privacy, 
LinkedIn account, language or nickname.  

5.3.8 Manage groups 
Figure 22 defines how users that have created a group can manage users and OERs inside the 
group. When a user has created a group, new options become available: the user can add or 
remove users and resources to the group and manage the resources suggested by group users 
by accepting or rejecting the suggestions.  

 

 
Figure 22 - Group management subsystem 
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5.3.9 Help 
Shows the ways that users can access help information and get in contact with the system 
administrator.  

 

 
Figure 23 - Help subsystem 

 
Users can report an error or suggest any improvement through the report form. It contains a set 
of questions that will help the user to report and the administrator to find and fix the 
error/improvement.  
The user manual is available at any time guiding users through the functionalities described in 
this chapter (chapter 5).  

5.3.10 Administration 
Figure 24 describes how the system administrator manages new OERs suggestions from users 
and the import of sets of OERs from .xls files. Only the administrator can perform such actions 
as a bad usage can be harmful to the system. 

 

 
Figure 24 - Administration subsystem 
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5.4 Use cases  
This section presents the details of some of the use cases shown in the previous section. It is 
intended to show how the uses cases have been detailed, but not as a formal requirements 
specification document. 

5.4.1 Assessment: Complete Assessment  

Name Complete Assessment 

Description The system shall behave as specified in the following use case when 
the user wants to perform an assessment 

Preconditions The user is registered in the system. 

Sequence Step Action 

1 The systems displays the questions 

2 The user answers the questions following the established rules 

3 The system calculates and shows the result 

4 The system stores the assessment result in the database 

Postconditions The user has completed an assessment and the result is stored in the 
database 

5.4.2 Resources: Suggest 

Name Suggest OER 

Description The system shall behave as specified in the following use case when a 
user suggests a new OER to be inserted in the system. 

Preconditions The user is registered in the system. 

Sequence Step Action 

1 The system shows the suggest form 

2 The user fills the required OER’s fields and confirms the 
suggestion 
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3 The systems confirms the suggestion 

4 The system stores the suggested OER in the database. 

Postconditions The suggested OER is stored in the database. It will be hidden until the 
administrator accepts it. 

5.5 Non-functional requirements 
A detailed list of non-functional requirements development from a deep analysis of the system is 
presented in this section. 
 
Usability 

 The platform must be translated to English, Spanish, Italian and Hungarian. 
 The platform’s front-end client won’t require any installation process.  

 
Scalability 

 The platform must scale to accept new users automatically without requiring any 
maintenance or modification.  

 The platform must accept up to a million of simultaneously connected users.   
Availability 

 Platform must be available 99.9% of time. 
 Maintenance tasks must not require any downtime.  

 
Maintainability 

 The platform must accept new translations with the addition of a single translation file.  
 
Modifiability 

 The platform must be prepared to accept future front-end clients such as a smartphone 
app for iOS and Android. 

 
Security 

 All users must be authenticated before accessing the platform. 
 The user access must be limited to the permitted resources.  
 A data backup must be stored safely in a daily basis.  
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Hardware 

 The platform must be compatible with Google Chrome, Safari and Firefox.  
 

Ethical 

 No unnecessary user information must be required for user’s registration.  
 Users data must be permanently protected against unauthorized accesses.   

 
Restrictions 

 All content will be available online.  
 There is only one administrator user per installed language.  
 The user must be permanently connected to the internet. Nevertheless, the platform 

must implement a mechanism to reduce errors due to short network outages. 
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6. Analysis and Design 
This chapter contain a detailed description of the analysis and design activities performed 
during the development of the platform in order to obtain a maintainable, future-proof platform 
that meets the requirements listed in chapter 5. 

6.1 Analysis 
In this phase, a decomposition of the different elements that will be part of the system to be 
developed is made, and how the different components interact with each other. It provides a 
clear vision of the system, useful for further stages of the project.  

6.1.1 Conceptual model 
It is the result of several refinements of the first model. In  
Figure 25 it is shown the result of one of the meetings in which we made some critical decisions 
on the conceptual model that would configure the main structure of the actual model.  

 

 
 

Figure 25 - Conceptual model (in progress...) 
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The conceptual model is shown in Figure 26. It is composed by 8 classes and its relationships.  
 
● User: represents each user of the system. A user can make multiple comments to a 

resource, rate a resource multiple times, report multiple resources, suggest new resources, 
view multiple resources, be part of multiple groups, be the owner of multiple groups and 
make multiple assessments. 

 

 
 

Figure 26 - Conceptual Model 
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● Resource: represents each OER that is introduced in the system. A resource can 
receive multiple comments. A resource can be rated multiple times. A resource can be 
reported multiple times. A new resource can be suggested once. A resource can be 
viewed multiple times. A resource can be in multiple group 

● Group: represent how users interact in a closed environment. A group can have multiple 
users and resources but only one owner. 

● Quiz: it represent a competence assessment. A quiz can be answered multiple times. 
● Comment: represents a text written by a user in relation to a resource. 
● Report: is an advice that a resource contains something erroneous that must be fixed.  
● Assessment: is the result of a quiz completed by a user.  
● Rating: is a score given to a specific resource.  

6.2 Design 
The following section contains de design decisions taken towards defining the platform. 
Basically, the architectural design of the system and some wireframes as an example of the 
user interface design.  

6.2.1 Architectural Design 
The platform that is going to be developed can be divided into 2 main components (the 
architectural decomposition is shown in Figure 27):  

 

 
Figure 27 - Architectural decomposition 
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● Server 
Manages the access and registration of users and ensure consistency of data during their 
use of the system. It is divided into 4 different services that can be developed and 
maintained independently. These server-side services are: 
○ File Storage Service: 

Stores and serves different graphic resources of the system.  
○ Database Service: 

Manages storage and access to persistent system data. 
○ Authentication Service: 

Is responsible for controlling authenticated access to the different components of the 
system and ensures that unauthenticated access do not occur.  

○ Web service:  
Is responsible of hosting the front-end component, so as the server REST controller.  

 
● Web Client  

A web application that interacts with the different services of the server to give users the 
different functionalities described in section 5.3. 

6.2.2 Initial system prototyping 
In order to define the ways in which users interact with the system and ensure that the 
requirements have been understood and covered a series of design prototypes are developed.  

 

 
Figure 28 - Assessment wireframe 

As an example, some of the preliminary sketches of the system are included, where the 
procedure of executing some of the use cases defined in section 5.3 is shown.  
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When a user is registered in the platform, it is requested to complete an assessment. As shown 
in the image Figure 28, each topic is composed of 2 questions. Each question can be answered 
from 1 to 5 measuring to what extent the user can or cannot do what is stated in the question. 
Once the assessment is complete, the user is prompted with the results and moved to the 
“profile” view.   

 

 
Figure 29 - Profile page wireframe 

 
In the profile view (Figure 29), the user can see its personal information as well as some other 
data related to its performance in the platform, regarding past assessments, recommended 
OERs or history of seen OERs. 

 
The main page in the system is the one in Figure 30. It shows a list of OERs ordered by some 
criteria such as views or rating. It allows the user to introduce certain filters in order to obtain a 
more accurate list of OERs. 
 
Finally, as shown in Figure 31, each OER will have a detailed view in which the users will see 
detailed information about it and will be able to write comments, go to the OER URL or rate it.  
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Figure 30 - Main screen 

 

 
Figure 31 - OER modal 
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7. Implementation 
This chapter contains a detailed description of the process followed to implement the design 
chosen depicted in the previous chapter and a few examples of how the different technologies 
have been used.   

7.1 Angular Web Client 
As it is detailed in section 4.2, the web client was developed using the latest version of Angular 
(Angular 8). Its helps creating a modular, single-page web app with an easy to maintain 
structure.  

7.1.1 User Interface 
To begin, a user interface is developed following the wireframes depicted on section 366.2.2. 
The design is divided into different components creating a parent/child that will be reused if 
needed. With the help of Angular Material each component is developed and a first set of views 
is obtained.  

 

 
Figure 32 - Platform Dashboard 

 
Figure 32 shows the main window of the platform, it shows a list of OERs and gives the users 
access to a filter in order to obtain a more accurate list of OERs. It also gives access to other 
views of the system.  
 
As detailed in the wireframes, the Figure 33 shows the profile page with useful information for 
the users, such as, recommendations, history or assessments.  
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Figure 33 – Profile 

Finally, Figure 34 shows the assessment view, in which the user has to answer the different 
questions and, once the assessment is complete, the platform shows the results and the skills 
that must be improved, as well as some recommended OERs.  
 

 
Figure 34 - Assessment view 
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7.1.2 Controllers 
The code shown in Figure 35 is responsible of controlling the Dashboard. As an example, it 
controls different buttons and ensures that users with a mobile phone do not access the 
platform. The controller uses different services, that are described in the next section, to access 
user profile information, authentication data or routing links.  

 

 
Figure 35 - Dashboard controller (Dashboard Controller, 2020) 

7.1.3 Services 
Angular “components shouldn't fetch or save data directly and they certainly shouldn't knowingly 
present fake data. They should focus on presenting data and delegate data access to a service” 
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(Tour of Heroes, 2019). Services allow developers to share data between different classes and 
components without the need of knowing each other previously. 

 
 

 
 

Figure 36 - Login Service (Login Service, 2020) 
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Figure 36. It is in charge of performing authentication related actions and stores information 
about the authenticated user. The variable “data” can be accessed from the database service in 
order to identify the user during database queries.  

7.1.4 Translation 
Due to the international nature of the platform, since the beginning it was decided that it would 
need to be translated to English, Spanish, Italian and Hungarian. In this regard, we developed a 
service and a pipe. Both read different files for each language and select the different tags in 
order to show the different screen elements in the right language.  

 

 
 

Figure 37 - Translation Pipe 

 
In  
Figure 37 (Translation Pipe, 2020), a pipe is used to transform each tag to the corresponding 
text in the language selected by the user. It allows to translate the entire user interface 
automatically without the need of reloading the page. 

 
In  
Figure 38 (Translation Service, 2020), the use() function allows the user to modify the preferred 
language by translating all the platform on the go, without the need of reloading the page. The 
transform() functions translates an individual tag. It is used in the controllers for certain needs.  
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Figure 38 - Translation service 

 
 
In  
Figure 39 (Italian Translation, 2020) is depicted part of the translation file for the Italian 
language. As an example, different tags with the corresponding translation are shown. 
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Figure 39 - Italian translation 

 
To obtain a tag in the right language from an HTML template it is just necessary to write the 
desired tag followed by the translate pipe, as shown in Figure 40 (Translation Pipe in use, 
2020). Finally, in Figure 41 (Translated tags, 2020) are shown the translations for tags used in 
Figure 40. 
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Figure 40 - HTML elements with translation Pipe 

 

 
Figure 41 - Translated tags 

7.1.5 Angular service Workers and progressive apps 
Angular offers the possibility to implement service workers,  a script that is run as a browser’s 
background process, separated from the web page which installed it that opens “the door to 
features that don't need a web page or user interaction…like push notifications and background 
sync. In the future, service workers might support other things like periodic sync or geofencing.”  
(Service Workers, 2019) 
 
In the last versions of Angular, service workers were implemented as a caching mechanism for 
the application, “as a network proxy” (Introduction to Service Workers, 2018). It makes loading 
times faster and allow the app to run even if disconnected from the network or on a bad 
connection as mentioned in the official Angular Website:  “Unlike the other scripts that make up 
an application, the service worker is preserved after the user closes the tab. The next time that 
browser loads the application, the service worker loads first, and can intercept every request for 
resources to load the application. If the service worker is designed to do so, it can completely 
satisfy the loading of the application, without the need for the network.” (Introduction to Service 
Workers, 2018) 

7.1.6 Firebase API 
This section is a brief description of house the different Firebase APIs have been used to 
implement the server-side functionalities, as explained in section 7.2.1. 
As the project has been developed using Angular, we have used the AngularFire Library 
(Angular Fire 2, 2019). It is an open source library that implements the Firebase API for Angular 
projects, making the use of Firebase even easier.  

7.1.6.1 Authentication 
Firebase makes it easy to authenticate user. In this project, two different methods are used: the 
usual email and password combination or Google Authentication.  
 
To authenticate a user with email and password it is as easy as executing the command in 
Figure 42 (User registration, 2020). It ensures that both the email and password meet the 
established requirements and, in case of error it gives information to the user in order to solve it. 
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Figure 42 - Create User with email and password 

 
In Figure 43 (User registration, 2020) is the command to authenticate users using the Google 
Authentication Service. 

 

 
Figure 43 - Google Sign In 

 
The combination of Angular and Firebase provide the authentication guards (Router Guards | 
Angular Fire 2, 2018). Guards controls the allowance or denial of access of users to certain 
pages.  

 
As shown in Figure 44 (Routes and guards, 2020), in this project, as an example, a “Login 
Guard” has been used to ensure that online authenticated users can access the Dashboard. In 
the other direction, different guards have been used to ensure that a user that is already logged 
in does not access the login or sign page. This way, potential mistakes are avoided.  

 

 
Figure 44 - Routes and guards 

7.1.6.2 Firestore  
Firestore API ensures secure access to the application data while maintaining data integrity. To 
register a new user, the following function is used (Database user registration, 2020).  
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Figure 45 - User registration 

Once the user is written in the database, its information can be retrieved with the uid (User 
retrieval, 2020).The valueChanges()  function add a subscription to the data that is updated on 
every change of the subscribed object.  
 

 
Figure 46 - User information retrieval 

7.1.6.3 Cloud Storage 
Cloud Storage service allows to upload files to a secure storage and retrieve it via a URL. A file 
can be uploaded using the API, as shown in Figure 47 (Upload File , 2020). The function returns 
upload data that includes the unique HTTPS URL.  
 

 
Figure 47 - Upload File 

7.2 Cloud Functions 
As detailed in section 7.2.1, the platform consists of a client-side app that works with a series of 
server-side services, lacking a server in which execute certain server-side scripts or functions. 
To solve this issue, Firebase offers Cloud Functions, a piece of server-side code that is 
triggered when needed.  

 
For this project, Cloud Functions have been used to obtain a .csv file with certain statistics 
related users’ usage of the platform.  This function is executed with a GET HTTPS call and 
returns the file. The code is shown in Figure 48 (Cloud Functions, 2020). 
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Figure 48 - Cloud Function 
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7.3 Configuration of the development environment and 
deployment 

This section serves as a guide to configure the development environment in case a future 
development is done, from git repository to deployment.  
 
As every Angular project, Node.js and npm are the first project dependencies that must be 
installed. Then, the code can be downloaded from the GitHub repository. Once the project is 
downloaded, from the root folder the following steps must be followed: 

- Install and configure Angular CLI and Angular Material 
 

 
 

- Install Firebase Tools and log into the project account. 
 

 
 

- Initialize Firebase Hosting by answering the following questions.  
 

  
 

If the previous commands have been followed correctly, the development environment should 
be ready to start working.  
 

- To execute the server locally.  
 

 
 

- To deploy the app to Firebase Hosting.  
 

 
 

- To deploy the Cloud Functions 
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The different Firebase services (Firestore, Authentication, Hosting, Storage and Cloud 
Functions can be managed from the Firebase Console (https://console.firebase.google.com/) 
using the project account.  

7.4 Unit Testing 
To ensure that all the requirements described in chapter 5 are met and fully covered a 
systematic verification and validation process has been executed. The results are shown in 
Table 1. 

 
Table 1 - Unit tests 

Test Case Result Observations 
A user was registered   

A user logged in its account   
A user completed an assessment   

A user viewed the assessment’s results   
A user viewed a resource   

A user commented on a resource   
A user shared a resource view Twitter   

A user rated a resource   
A user reported a resource   

A user added a resource to a group   
A user suggested a new resource   

 A user searched a resource   
A user applied a language filter   

A user applied a competence filter   
A user applied a type filter   

A user viewed the users of a group   
A user viewed resources in a group   

A user left a group   
A user viewed the list of users   

A user removed its account  1  
A user visited another user’s LinkedIn profile   

A user visited trending resources  5 
A user visited entrepreneurship hashtags  5 

A user viewed relevant entrepreneurship accounts  5 
A user viewed resources’ statistics   

A user viewed users’ statistics    
A user visited the portfolio   

A user checked the list of recommended resources   
A user viewed a summary of assessments’ results   
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A user modified personal information   
A user created a group   

A group manager added a new user  2 
A group manager added a new resource   

A group manager removed a user  2 
A group manager removed a resource   

A group manager accepted a suggestion  4 
A group manager rejected a suggestion   

A group manager deleted a group  1  
A user reported an error   

A user suggested an improvement   
A user consulted the user manual   

The administrator accepted a suggestion  3 
The administrator rejected a suggestion   

The administrator imported resources from a file   
 

 
Observations 
 

1. This functionality is pending for implementation in a future release. 
2. The user is not notified. 
3. The new resource was made available for everyone. 
4. The new resource was made available for users in the group. 
5. The information was static due to a problem with the retrieval mechanism from the 

source.   
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8. Platform diffusion and hands-on events 
In the development of the project it has been possible to have real users to test the platform. 
This section describes the different events and the activities that took place on them.  
 

8.1 Train the trainers event 
For 5 days, at the end of May of 2019, we had the opportunity to present the state of the 
development at that point in time on the “Train the trainers” at the Óbuda University in Budapest 
Hungary. This event was the first in which the platform was showcased. The different members 
of the consortium and some other users had the possibility to register and test the platform and 
its different features.  
 
The feedback obtained on this event was analysed and, if decided to, applied to the platform 
during June and July of 2019.  

  

 
Illustration 1 - Picture taken during the presentation of the platform at the "Train the trainers" event 

 

8.2 eMadrid Seminar “Emprendimiento para todos en la era 
digital” 

On the 20 of September of 2019, the supervisor an co-supervisor of the project presented the 
platform to multiple representatives from education and entrepreneurship institutions at the 
Conferencia Española de Organizaciones Empresariales. The assistants had the opportunity to 
have a first insight of the platform and ask questions regarding the ways in which the platform 
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could be used in their institutions. After the presentation, it was possible to discuss or ask 
questions about the platform in a less formal way.  

 

 
Illustration 2 - Edmundo, Bernardo and Tomas at the presentation 

 

8.3 UPM 
At UPM, during two weeks of November of 2019, around 200 students were given a short 
tutorial on how to use the platform. After that they gained access and were given a set of 
mandatory tasks to be performed during that time as part of a course activity.  
 
To study how the platform can help improving the soft skills they were given some tests before 
and after that period. Some satisfaction quizzes were also issued in order to address platform 
weaknesses. 
 

8.4 FIE 2019 publication 
As a diffusion activity, a paper with title “Open Repositories as entrepreneurship skills sharpener 
for young engineers and trainers” (Edmundo Tovar Caro, 2019) was published. This paper 
“presents the results of harvesting 678 OERs and cataloguing them into specific 
entrepreneurship skills but also targeting three particular groups of students: young, female and 
trainers. This research aims at providing these students an adapted platform of OERs towards 
sharpening entrepreneurship skills; Based upon these findings, key repositories of OERs 
towards developing entrepreneur skills are highlighted. Data obtained through this work will 
allow to find precise OERs in the entrepreneurship field using a semantic taxonomy.” 
 



55 

9. Results  
This chapter presents a detailed analysis of the data retrieved from the usage of the platform 
during the last 6 months.  

9.1 Platform usage insights based on Google Analytics and 
Firestore  

Since the beginning of the project Google Analytics have been retrieving usage data that will be 
used in a future publication with a study on the usefulness of the platform.  
 
As a quick review, around 1200 users have used the platform with a mean duration of 8 minutes 
per session. It tells that uses have dedicated sometime in the different functionalities of the 
platform, what is usually difficult for a platform that is just starting to grow.  

 

 
Figure 49 - Users activity from Google Analytics 

 
In terms of worldwide expansion, the platform has reached different countries from Europe, 
North America, South America, Africa and Asia as shown in Figure 50. 
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Figure 50 - Worldwide expansion 

However, as shown in Figure 51, most of the users’ activity has been focused on Spain, 
Hungary, United Kingdom and Italy, the countries in which the different partners have been able 
to advertise it to interested institutions. 
 

 
Figure 51 - Most active countries 
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9.2 Users registered by partner 
Since the first beta version was rolled out, 796 users have been registered to the platform. The 
co-supervisor asked each partner to encourage people to try out the developed platform and 
give feedback about their experience, so each user was asked if anyone had referred them to 
register. Each partner was asked to target an amount of 200 users and Table 2 shows the 
results obtained by each partner. 111 users didn’t say anything regarding who introduced the 
platform to them and, thus, they were included in a separate group called “Orphans”. The 
objective of reaching 1000 users was not achieved due to a poor performance of three of the 
partners.  

Table 2 - Users registered by referral partner 

Partner Users registered 
Confederación Española de Centros de Enseñanza 70 

Inova Consultancy 44 
MateraHUB 34 

Universidad Politécnica de Madrid 258 
Óbuday Egyetem 279 

Orphans 111 

TOTAL 796 
 

9.3 Entrepreneurship resources 
Regarding entrepreneurship resources, each partner was asked to retrieve 300 items, in a 
global objective of reaching 1500. A total of 1436 resources were catalogued. Table 3 shows 
the amount of resources that target each individual competence. The colour code represents 
each competence group from the EntreComp framework shown in Figure 1 - EntreComp 
Competences Diagram  
 
The “work in progress” paper presented (Edmundo Tovar Caro, 2019) contains a deeper study 
regarding language, competences, creative commons licence and repository. As a brief insight, 
by the time the paper was presented, 86,33 of the resources were in English, leaving less that 
15% to other languages. This huge gap has been reduced and more detailed results will be 
presented in a future publication. Regarding licence, “338(28%) had CC-BY, 324(27%) had CC-
BY-NC, 247(20%) had CC-BYNC- ND, 215(18%) had PD - Public Domain, 77(6%) had CCBY-
NC-SA, whereas 4(1%) had CC-BY-SA.” Finally, in relation to the repository, “61.73% of the 
catalogued OERs come from edX, TED and OpenLearn. Alternative sources of OERs were 
Youtube, Coursera, Michaelhyatt, Modelli di Successo, Alison, and businessballs.”  
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Table 3 - Resources by competence 

Entrepreneurship Competence Recommended resources 

Spotting opportunities 
518 

Creativity 
388 

Vision 
512 

Valuing Ideas 
398 

Ethical & sustainable thinking 
283 

Learning through experience 
565 

Working with others 
393 

Coping with ambiguity, uncertainty & risk 
405 

Planning & management 
467 

Taking the initiative 
365 

Self-awareness & self-efficacy 
435 

Motivation & perseverance 
738 

Mobilising resources 
345 

Financial & economic literacy 
420 

Mobilising others 
283 

 

9.4 Policy, ethics and risks 
Since the beginning of the project, the protection of users’ data and the application of ethical 
principles in the retrieval and storage of it has been of key importance.  
 
Following the GDPR, every user that access the platform must read and accept the following 
privacy policy:  
 
“I have been informed and I consent to my personal data being processed by the Consortium 
EntreCom4ALL, Responsible for this treatment, in order to manage all those aspects related to 
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the registration and use of the Platform whose object or functionalities are to provide self-
assessments on entrepreneurship competences and recommended Open Educational 
Resources. I have also been informed that I can access, rectify and delete the data, as well as 
exercise other rights, under the terms indicated in the additional information, available at 
https://app.entrecom4all.eu/privacy”  
 
Even though we have carefully managed private users’ data, we are using Google Cloud and, 
thus, we must adhere to their policies and ensure that they are meeting the same standards 
established in the GDPR. In this regard, every service that have been used successfully 
completed the ISO 27001, SOC 1, SOC 2 and SOC 3 evaluation processes. In addition, all but 
the hosting service (in which no personal data is stored) completed the ISO 27017 and ISO 
27018 certification processes. The different evaluation process fulfilled for each service are 
shown in Figure 52 (Privacy, 2020). 
 

 
Figure 52 - Firebase privacy and security standards 
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10. Conclusions 
The initial project objectives have been mostly completed, offering to the users a tool that will 
help in the development of personal entrepreneurship skills by the assessment and identification 
of weaknesses and a set of recommendations based on them. The growing database of OERs 
has reached a significant amount of resources that will be increased in the future. 

10.1 Personal conclusions 
This full year that had taken to develop the platform has been a great opportunity to learn from 
team communication and collaboration to overcome the different difficulties that emerged.  
 
In addition, it has helped to settle the knowledge obtained during this master’s degree and I had 
the opportunity to apply most of it in the development of the platform.  
 
Finally, what I learned from all the mistakes made during the development process, as well as 
the good decisions made allow me to face future developments with greater confidence and 
security. 

10.2 Objectives analysis 
Table 4 contains a detailed description of the level of success for each of the objectives detailed 
in section 1.7. 
  

Table 4 - Specific Objectives analysis 

Specific Objective Success rate Observations 
Encourage entrepreneurship interest 
on minority groups such as young or 
females entrepreneurs following the 
recommendations on the EntreComp 
framework.  

t.b.d Even though the reports and 
comments from users are 
positive, a future study will show 
the degree in which this 
objective has been met.  

Study the efficacy of the platform in 
helping users improve their 
entrepreneurship skills.  

t.b.d Even though the results are 
positive, a future study will show 
the degree in which this 
objective has been met. 

Make a quality database of OERs for 
entrepreneurship  

100% The initial objectives in terms of 
number of resources have been 
met and the resources have 
been refined twice.  

Make the platform available to most 
any European users by translating it to 
4 different languages and leaving the 
possibility to introduce new languages 

100% The platform is available in 
Spanish, English, Italian and 
Hungarian, and it can be 
translated to any other language 
in a few minutes.  
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accessible and easy.  
Apply good software engineering 
practices towards obtaining a scalable, 
maintainable and future proof 
platform.  

100% The platform has been 
developed with modularity, 
reusability and maintainability in 
mind since its conception. The 
use of Angular helps in this 
regard.  

 

10.3 Future work 
During the different phases of the project and the meetings, as well as during the testing phase, 
some errors/improvements have been detected that could be added in a future release. These 
are detailed below.  

 Finish some of the requirements that were not satisfied during the testing phase, as 
shown in Table 1. 

 Improve the translation of the platform.  
 Solve the problems with the Twitter retrieval mechanism in other to fully cover these 

functionalities. 
 Add support for smartphones. 
 Improve the groups interface and the functionalities available for group users. 
 Implement a communication mechanism inside the platform for group users and global 

users.  
 Allow the possibility to have multiple administrators, each one responsible of 

administrating the resources on a specific language.  
 Improve some visual effects and buttons placement as well as improving the colours 

across the platform 
In addition, “keywords from OERs identified with the manual cataloging, in combination with the 
components of this ontology, will allow the building of a reasoning engine to discover OER in the 
entrepreneurship field from interoperable open repositories.” (Edmundo Tovar Caro, 2019) 
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