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Executive Summary  

The main goal of this document is to present the technical assessment of the final version of the 

colMOOC platform through performance benchmarking experiments performed on the system’s 

components in order to verify the correct operation and interoperability of the different integrated 

modules to meet the requirements of the use cases for the end users.  

The development status of each component is updated and summarized along with the integration 

approach and infrastructure that was used towards the implementation of the platform.  

Technically, all modules have been deployed, fulfilling the initial requirements. The general 

assessment from this deliverable is that the evaluation showed positive feedback on the final 

colMOOC system. 

 

 

 



Deliverable No 4.7: Final evaluation report 

colMOOC – Project Number: 588438-EPP-1-2017-1-EL-EPPKA2-KA 6 

Table of Contents 

1 Introduction ............................................................................................................................. 9 

1.1 Purpose of this document ............................................................................................... 9 

1.2 Integration Overview and current status ........................................................................ 9 

1.3 Final Prototype Architecture ........................................................................................ 10 

1.3.1 Platform components ............................................................................................... 10 

2 Technical Evaluation of the system ....................................................................................... 12 

2.1.1 Testing and Evaluation Methodology ...................................................................... 12 

2.1.2 Issues Management .................................................................................................. 13 

2.1.3 Evaluation of Key Factors ....................................................................................... 14 

3 Summary ............................................................................................................................... 16 

References ..................................................................................................................................... 17 

  



Deliverable No 4.7: Final evaluation report 

colMOOC – Project Number: 588438-EPP-1-2017-1-EL-EPPKA2-KA 7 

List of Figures 

Figure 1: colMOOC walking skeleton ............................................................................................ 9 

Figure 2: Testing and Evaluation Methodology ............................................................................ 13 

Figure 3: Issues Management for colMOOC components - Labels .............................................. 14 

 

  



Deliverable No 4.7: Final evaluation report 

colMOOC – Project Number: 588438-EPP-1-2017-1-EL-EPPKA2-KA 8 

List of Acronyms 

Acronym Description 

AB Advisory Board 

DLP Deliverable Lead Partner 

EB Ethics Board 

IPG Intellectual Property Management Group 

PC Project Coordinator 

QA Quality Assurance 

QC Quality Control 

QEG Quality Evaluation Group 

SB Project Supervisory Board 

SM Scientific Manager 

TM Technical Manager 

ToC Table of Contents 

UG User Group 

WPL Work Package Leader 

MOOC Massive Open Online Courses 

CA Conversational Agent 

LA Learning Analytics 

URL Uniform Resource Locator 

API Application Programming Interface 

QA Quality Assurance 

REST Representational State Transfer 

HTTP Hypertext Transfer Protocol 

HTTPS Hypertext Transfer Protocol Secure 

 



Deliverable No 4.7: Final evaluation report 

colMOOC – Project Number: 588438-EPP-1-2017-1-EL-EPPKA2-KA 9 

1 Introduction  

1.1 Purpose of this document 

In this document we provide the output of the efforts of creating the integration, testing and 

technical evaluation of the final version of colMOOC platform, due M36 (December, 2020). For 

the fulfilment of the integration plan, the partners collaborated on many different occasions, 

especially for the definition of the necessary integration points between components, but also to 

establish a common approach regarding testing and evaluation with the main goal being to cover 

the functionality defined by the end-users. The integration of this final version is a continuation of 

the plan defined in D4.6 “Final colMOOC system” and the Architectural Design, continued with 

the specification of the mechanisms described in D4.1. The goal of revising the integration plan is 

to support the development by guiding the integration of the software components of the final 

version of the colMOOC platform, by adhering to the interfaces that were identified and agreed 

upon.  

Overall, this report shows that the colMOOC project has achieved its objectives so far and fulfilled 

its key requirements. In addition, the colMOOC technical evaluation activities have allowed for 

identifying and quantifying the strengths, as well as some shortcomings of the platform. 

1.2 Integration Overview and current status 

In D4.1 (June, 2018), a technological roadmap was established (see Fig. 1). This roadmap 

determines the main attributes and timelines for the development of the different components of 

the colMOOC platform and describes an iterative approach from the initial operation prototype 

towards the final version of the colMOOC platform. The “walking skeleton” for this technical 

roadmap is presented below: 

During the third year of the project, the main goal was to provide a final complete version of the 

colMOOC platform which could allow a fast and easy integration framework that included a fully 

successful process of the colMOOC activity cycle using real services from WP2-WP6, as well as 

services with basic functionality on them.  

In this fourth step of implementation, and according to the expected timeline for MS5, a final 

system milestone of a functional complete platform is presented, followed by an improvement of 

the functionalities, and using real services from WP2-WP6. 

 

Figure 1: colMOOC walking skeleton 
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1.3 Final Prototype Architecture  

The prototype architecture of the system was described in Section 1 of the D4.5 “2nd evaluation 

report” document as well. For the needs of this document and in order to have cohesion to our 

presentation, we are also quoting the architecture below. 

The forming architecture is created with the ultimate goal of providing accuracy and functionality 

for the complex collaborative learning scenarios supported by a conversational agent and integrated 

in MOOC platforms. 

The architecture is roughly made up of the following layers: 

1. Ingestion layer, containing mechanisms and channels through which data is brought 

into the platform; 

2. Internal services, generic data repositories and communication services being used by 

the different components; 

3. Business layer, containing the components that perform the actual platform-specific 

capabilities; 

4. External facing layer, including the CA, LA modules, interacting with people and 

entities outside the platform (end-users of the platform). 

The first step in a generic flow of the platform consists of new data being pushed into the platform. 

The new data can originate from specific MOOCs. Note that these MOOCs may be bi-directional 

as they can serve to communicate back with the users upon need. Moreover, incoming data to the 

platform can originate from other sources as well, such as stored agents.  

Once a new piece of data (e.g., student ID in the MOOC) is successfully ingested into the system, 

the data is stored in a temporary raw data store and the availability of the new piece of data is 

broadcasted to all interested components.  

All interested parties will receive the information, which includes a pointer enabling access to the 

data, and shall perform their specific analysis on the new data. Note that the result of such analysis 

may in turn create a new piece of data which can be of interest to other components (such as LA); 

this new piece of data will be, once again, available and accessible in the same manner explained 

above, providing services for analysis. 

The final results of the analysis can be added to the database, and if required, the MOOC platform 

will be notified in order to identify a new state. 

1.3.1  Platform components 

Ingestion layer – Serves as the input mechanism into the platform. Different kinds of information 

can serve as input to the system. Typically, once a new piece of data has been ingested into the 

platform, it is stored temporarily in a raw storage system, and a proper notification is sent via the 

service bus to the interested parties. 

Internal services – These services are used internally for the proper functioning of the capabilities 

provided by the various components. These services are also used mostly for data storage and 

communication. Some generic data analytics and processing services may be used as well.  

Business layer – This layer encompasses the components that perform the actual platform specific 

capabilities. The bulk of the platform is concentrated at this layer, which interacts in turn with all 

additional layers. 

A particular group of components in this layer tackles the analysis of different kinds of data flowing 

into the platform. Among this group we can find the following components: 

• Conversational Agent Editor 
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• MOOC authoring 

 

A second group of components deal more specifically with the analysis. Among these components 

there are: 

• Learning analytics 

• Communication with the MOOCs 

External layer – This layer handles the interaction of the platform with external entities, both as 

input providers and output recipients. There are two main groups of components making up this 

layer, namely: 

• Conversational Agent Player 

• MOOC student environment 

 

The REST architectural pattern will be used to model the services used by the different services. 

REST proposes a very lightweight, HTTP-based method of stateless operations between resources 

in the Web. 
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2 Technical Evaluation of the system 

The process of the technical evaluation of the system was described in Section 2 of the D4.5 “2nd 

evaluation report” document as well. For the needs of this document and in order to have cohesion 

to our presentation, we are also quoting the process below. 

Following the guidelines of the colMOOC technical evaluation strategy, technical meetings were 

regularly organized and several test cases were performed so as to validate and verify the final 

version’s achievements. The evaluation focused on covering as many Key Factors as possible with 

respect to the technical work.  

2.1.1 Testing and Evaluation Methodology 

Prototyping was used for software development, regression verification, and in-system validation. 

In other words, it was useful to test whether each component involved in creating and delivering 

the system worked well with other components, and whether the entire scale of operations ran 

smoothly. 

In order to reach conclusions about the technical evaluation, it is necessary to refer to the extended 

efforts of testing that we committed to, through teleconferences with other partners, in order to 

solve both intra-communication problems with other components, as well as internal functionality 

misbehaviors.  

At the project integration level, we used weekly plenary meetings to provide updates on the current 

status of the different parts of the project in order to accomplish specific deadlines following a 

SCRUM testing methodology [1] [2]. 

In the following paragraphs, we describe this testing methodology, which was tailored specifically 

for the integration of the final version of colMOOC platform. Our testing framework was designed 

in reference to the requirements. As it has been previously mentioned, colMOOC is a use-case-

driven project with three different use cases to validate the under-deployment platform. These use 

cases consist of a sequence of steps that describe the interactions between the users and the system. 

Within colMOOC, the testing framework meetings were organized and facilitated by the scientific 

manager assisted by the technical manager of the project. Every week a different sequence of the 

storyline from the Use-Cases was set by the scientific manager to be tested, creating a backlog – a 

list of tasks to perform during the meeting. These tasks were forwarded before meetings via email 

to all participants and were populated on colMOOC’s DokuWiki under the page “Technical Telcos 

– Minutes and action points”. By following this manner, and assigning roles to the participant 

“actors”, the testing procedure was well tuned and all members had a clear idea about their 

responsibilities.  

In this integration of the final prototype of the platform all testing scenarios consisted of two main 

phases. The phase of the design-editor and the phase of the activity-player. The main “acting roles” 

in the sequence of testing scenarios were those of the teachers and students. These roles are 

incarnated in the context of the External facing layer of the platform. 

The aforementioned tools were serving as the principal criterion for the stakeholders to monitor 

and to evaluate the process. Furthermore, an additional tool serving for internal purposes as a 

message logger was used for the graphical representation and monitoring of the messages 

exchanged between the different components. 

The main idea of integration testing was to combine and test the interface between the key 

components gradually, and eventually to expand this combination in order to test all the integrated 

components of the platform fulfilling a complete flow that describes a Pilot Use Case scenario. 
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Thus, the scientific manager, orchestrating the whole process and with respect to the predefined 

testing plan, requested actions from technical partners.  

 

 

Figure 2: Testing and Evaluation Methodology 

This approach emphasizes the value of collaboration and the rapid feedback that iterative usability 

evaluation can provide, where its effectiveness typically relies more on the involvement of End 

Users - usability experts. 

To summarize, plenary meetings were serving as weekly reviews for testing the platform, during 

which the teams demonstrated the new functionality to the end-users-experts who provided 

feedback that could, in turn, influence the next meeting. Technical overview, combined with the 

feedback from the stakeholders, resulted in changes to the delivered functionality, but also in 

revising or adding items to the product backlog. Identified issues, change requests, and new tasks 

were accumulated after each session to feed the Issue Management tool that is described in the 

following subsection. 

Various ad-hoc sessions were also scheduled jointly with the regular meetings. The main goal of 

those sessions was to fill the software gaps between components 

For inter-task work, a more informal communication protocol was used via direct mailing or Skype 

group chat/calls. 

2.1.2 Issues Management 

There is no doubt that issue tracker is one of the key factors for evaluating software process 

development. It provides a platform to support software development and maintenance activities 

such as issue reporting, tracking and resolution. Issue tracking (such as a bug report or a feature 

enhancement request) is a social and collaborative process in which an issue tracker serves as a 

communication hub and channel between the developers and the QA (Quality Assurance) [3] [4] 

team. 
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For the issues found during development and technical tests of the colMOOC platform, the 

consortium partners used GitLab [5] embedded issues management approach to store issues, create 

milestones and distribute the technical work needed to overcome these issues. 

GitLab issue tracker serves the following purposes: 

• Safe and reliable method for the team to raise issues. 

• Track and assign responsibility to specific people for each issue. 

• Analyze and prioritize issues easily. 

• Record issue resolution for future reference and project learning. 

• Monitor overall project health and status.  

For the better organization of the issues, specific labels were created and used in order to prioritize 

and map the issues with the platform components, as depicted in Figure 3. 

 

Figure 3: Issues Management for colMOOC components - Labels 

Finally, in order to impose the time plan for addressing the reported issues, specific Milestones 

were used with reference to the technical weekly meetings The management of issues, labels and 

milestones was open to all technical partners and was done at repository level, thus changes were 

made easily when needed. A component that showed any existing issue could be aggregated at the 

root level colMOOC-project in GitLab; this made it easy to have an overview of the issues of the 

whole framework. 

2.1.3 Evaluation of Key Factors  

For the evaluation of the quality of the final version of the platform we selected to present some 

quality metrics of the modules that are considered key factors of the implementation. 

There are many scalability dimensions in the integration and mechanisms used which affect 

favorably the overall performance and throughput of the system. Currently the deployed system 

can comfortably accommodate the anticipated load of the colMOOC pilots, and has the capacity to 

support a higher load, given the current installation and deployment. In addition, there are various 

scalability factors, affecting performance that can be applied when the system load gets 

considerably larger. 

• Number of API Calls 
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For scalability and fault tolerance, the API can run with a number of servers acting as 

cooperating message brokers, in which cooperation is done in order to provide continuous 

service. Running multiple brokers means that, for each partition, there shall be a single 

broker acting as the designated leader and a list of brokers acting as replicas. Currently, 

colMOOC's API is deployed over 5 brokers. The number of brokers can be scaled up based 

on need, but for the foreseeable future there is no expectation that the platform would 

require more brokers to be deployed. 

• Number of Students and groups 

For the evaluation of the quality of the final version of the platform we had 3.758 Students 

running the colMOOC Player module from three different external platforms. The students 

participated in 18 different activities as random pairs of two depending on the platform they 

had previously enrolled. Those 5.486 different groups of Students ran the colMOOC Player in 

sessions with a big variety of Agents using the colMOOC platform simultaneously.  

• Number of Chat posts 

By running a total number of 5.486 different sessions, there were 245.010 chat posts (average 

number of 44,66 chat posts per session, and 22,33 chat posts per student per session). 

• Number of Agent interventions 

For the evaluation of the Agent’s performance, we used different Agents from various created 

MOOCs. The Agents produced 77.901 interventions (average number of 14,19 interventions 

per session). 

 

When increasing the total load to the upper limits documented above while running MOOCs 

with users from different platforms, there was no significant difference regarding the overall 

response of the system and all individual modules (colMOOC Editor, Player or Learning 

Analytics). The colMOOC platform was running without any connection issues and managed 

to deliver for what it was designed for. 
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3 Summary 

This deliverable reports on the integration of the final prototype of the colMOOC platform. This 

document presents the development status of each component, the integration approach, the 

methodology for evaluation and validation of the platform. The deliverable also presents the 

operational use case scenarios that were implemented in order to validate the functionality of the 

platform and the different modules. 
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