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Abstract: The current pandemic context represents, without any doubt, the most serious challenge for 
all working environments, implicitly and educationally. Students and teachers alike are unwittingly 
deprived of such a natural meeting characteristic of the learning process in an amphitheatre or 
laboratory and thus put in the challenging  situation of continuing their efforts to achieve the goal, by 
making the efficient use of the online environment in all its complexity (hardware infrastructure, 
educational platforms, accessibility to the internet connection). The article deals with the selection of 
the distance education platform by using a mathematical model of multi-criterial analysis of the 
factors involved. It is essential that education does not interrupt its course and continues to evolve, 
thus adding value to society. Moreover, our future, of all, depends on our ability to cope with the 
highest standards, the challenge created by distance education. By linking the skills of teachers and 
instructors, the potential of students and the optimization of IT resources, this desire is possible 
provided that each of the elements involved contributes to the achievement of the ultimate goal: 
preparing generations of young people for the uncertain future. The resilience of the public and 
private education system is dependent on the use of tools appropriate to the purposes assumed. 

Keywords: remote learning, socio-technical system, educational platform, multi-criterial 
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1. Introduction
For the whole spectrum of corporations, 
from the most varied fields, as well as for 
educational institutions, in the pandemic 
context governed by social distance 
measures that have forced the activities to 
be carried out remotely, the choice of a 
working platform and distance learning has 
become a particular socio-technical 
challenge. The fact of the theme is evident 
in the pandemic context, but we wish to 
emphasize the importance of the selection 
of the distance education platform in this 
decision is an essential hub in the 
realization of the educational act with 
strong influences on the actors involved, the 
way in which the content is set up and  

formatted, the methods of objective 
evaluation and, obviously, in the way of 
structuring the information and acquiring 
the competences of the future members of 
society. The selection of the distance 
education platform had as its starting point 
the personal empirical findings in the 
training of students' competence and  
constituted a major challenge  whose 
resolution involved a carefully documented 
analysis.   

2. Environment and Factors Involved in
Distance Learning 
Distance learning has become an 
extraordinary challenge for education 
systems as it involves a multitude of actors.  
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In the course of the research carried out, we 
found that the factors involved are both 
technical and human in nature, in a close  
connection constituting the typical 
architecture of an e-Learning system [1]. 
Their disparate analysis is difficult to 
achieve, the interdependence of the 
technical and human factors involved has 
determined us to start from the  assumption  
that the identified factors comply with the 
requirements of a socio-technical system 
[2]. A socio-technical system often 
describes a "thing" (an interconnected 
mixture based on human systems, 
technology and their environment) [3]. 

Achieving the ultimate goal, that of 
obtaining the expected competence, 
requires the simultaneous fulfilment at a  
level  that is less satisfactory of all the 
requirements of the system. We would like 
to point out that in the field of e-Learning 
there have been previous concerns of the 
interest being the establishment of 
educational resources complementary to 
face-to-face (F2F) education [4]. In a 
research report [5] we identified the factors 
involved in the distance learning process 
and their problems and tried to provide 
generic solutions highlighted in Table 1.  

Table 1 The factors involved identify and Proposed solutions  
The factors involved identify Proposed solutions 
Access to equipment Involvement of institutions to identify the skills 

both at their own infrastructure level - for teachers, 
instructors and students + setting the minimum 
number of critical equipment 

Internet connectivity Ensuring broadband internet connectivity on at least 
2 connectivity solutions that enable online activities 
to be carried out using synchronous capabilities 
(video, audio, streaming, simulation) and 
redundancy 

Involvement of actors Unitary training of trainers and students alike 
Dedicated online educational 
platforms/applications* 

Case study by multi-criterial analysis for the 
choice of e-learning platform 

Translation F2F - online Designing/adapting activities for the online 
environment and structuring online learning 
activities (balance between 
synchronous/asynchronous); 

Educational resources (syllabus, 
content, etc.) 

Identification/use/development of educational 
resources, including educational resources 
open (REDs); 

Working on learning platforms;  Making tutorials and webex training of the actors 
involved 

Rating/feedback Using digital tools in the formulation of 
feedback/assessment; 

Interaction, collaboration Enabling, stimulating motivation and autonomy of 
students participating in online activities 

 
The theme is broad [6] and can be the 
subject of future research. We chose to 
address at a detailed level the problem of 
the selection of the remote learning 
platform. Once the intended objective was 
identified, it was necessary to use a tool to 

enable us to deal with the subject 
complexly. Analyzing the alternatives 
proposed in [7], we chose to use the method 
of multi-criterial analysis. According to the 
survey "on educational activities carried out 
in Romania, during the suspension of 
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school courses face-to-face" [5] the 
problems regarding participation in the 
learning process, sometimes real, 
sometimes only invoked to excuse the lack 
of involvement of the actors involved, 
caused by the lack of equipment (institution 
and terminal server: PC, laptop, tablet, 
smartphone) or internet connectivity (non-
existent or narrow band). Solving these 
goals is constituted as requirements/ 
resources required by the learning platform. 

3. Case Study – the selection of the 
distance education platform using multi-
criterial analysis 
The current pandemic situation has created 
and continues to create challenges in all 
default areas in the field of education, 
education and research. In order to adapt to 
the new climate, it is necessary in education 
to use tools to enable the process of 
knowledge transmission and skills 
acquisition to continue, which can only be 
achieved by using an online e-learning 
platform capable of individually meeting 
the requirements of each institution. 
3.1. Competitive e-learning platforms 
In a world where information and ideas are 
propagating at overwhelming speed thanks 
to the online environment, high-profile 
companies are creating tools that try to 
meet market demand. [8] [9] From a larger 
list, following an initial selection by 
successive listing of competitive platforms, 
we have chosen five e-learning platforms 
that meet the needs identified at the level of 
our working group: 
• Moodle by Moodle PtyLtd Australia [10] 
• ILIAS also used by UNAp  [11]  [12] 
• Teams developed by the Microsoft  [13] 
• Zoom developed by Zoom Video 

Communications, Inc. San Jose, 
California, U.S. [14]  

• G_Suite balias Google WorkSpace/ 
ClassRoom developed by Google [15] 

The multi-criterial stages of these products 
are the case study, the result obtained being 
the opinion of the authors of the study in 
order to choose the product to be used in 

the distance learning process. 
Of the five proposed platforms, we expect 
the form developed by Google to achieve 
the best result, since through the 
experimental use of the products, we have 
found that the performance of the human 
factor/ human performance envelope (HPE) 
is put at the forefront, which is rather 
neglected in Romanian culture in general 
and in the military organizational 
environment in particular. We believe that 
the justification for this is that logistics 
requires generous funds and conservative 
institutions show reluctance and latency in 
the allocation of funding. On the other 
hand, we must take into account the fact 
that the human factor requires a lasting 
investment through education and research 
and understandable through innovation and 
creativity. Solving the problem involves the 
following steps:  
• configuration of objective, determining 

criteria; 
• choice of variants;  
• addressing the problem as a decision 

with several criteria;  
• solving the problem with multiple 

attributes using different methods;  
finding the set of methods that lead to a 
small number of variants. 
3.2. Brainstorm [7] 
The Brainstorm technique is indicated for 
the production of new ideas, after defining 
the problem and analyzing significant data. 
The members of the working group set up 
to choose the platform were not notified 
before the topic of the meeting, in the desire 
that the ideas be spontaneous. The variety 
of ideas was achieved by issuing ideas in 
the chain. Two sessions with an average 
duration of 35 minutes were held, the 
location being a nonformal one. Mediators 
exposed the issue, namely the nomination 
of criteria for choosing an e-learning 
platform to be used uniformly at the 
institution level. They then submitted the 
information gathered and the criteria 
analysis, after the exposure gave the floor to 
the members of the group in the order in 
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which they were announced. The members 
of the group wrote down their ideas and the 
results were translated into the following 
list of criteria: 
•  Existence of templates for learning 

modules and possibility of customize 
•   Creation and use of institutional accounts 
• The ability to run apps from all types of 

low-resource devices (desktop, laptop, 
tablet, smartphone) 

• Possibility of video call with minimum 
actors involved (teacher and 30 cadets) 

• Possibility of recording activities and 
playing them later 

• Cloud Server-Level IT Administration 
• Easy transposition of F2F courses online 
• Integration of the presence list and 

catalog 
• Pragmatic and objective assessment of 

students with the possibility of 
identifying fraud 

• Possibility of integrating data collected 
from systems used to date or 
complementary systems 

• Interactivity with other services 
(calendar, activity reporting, forum, 
ranking etc.) 

• Feedback loop from series to series and 
Reshaping the training system after 
entering feedback elements 

• Resolution of desires encountered and 
Recalibration of the system 

• Performance of the human factor 
• Costs involved, budget allocation 
• Easy maintenance and update 
 
3.3. Development and implementation 
At this stage the following desiderates were 
achieved: critical processing, filtering, 
combining, modifying the ideas issued at 
brainstorming. The mathematical apparatus 
will highlight which criteria are decisive 
and require special attention in harnessing 
the aspects that contribute to the 
management of the performance of distance 
learning. The results of the brainstorming 
sessions were taken into account and the 
following criteria were found to be 
analyzed in Table 2.  

Table 2 Analyzed criteria 
No.crt. Analyzed criteria 

1 Existence of templates and possibility of customize 
2 Creation and use of institutional accounts 
3 Possibility to run apps from all types of low-resource devices 

4 Possibility of video call with the minimum of actors involved (teacher and 15 
students) 

5 Possibility of recording activities and playing them later 
6 Cloud Server-Level IT Administration 
7 Easy transposition of F2F courses online 
8 Integration of the presence list and catalog 

9 Pragmatic and objective assessment of students with the possibility of identifying 
fraud 

10 Possibility of integrating data collected from systems used to date or 
complementary systems (compatibility) 

11 Interactivity with other services (calendar, activity reporting, forum, ranking etc.) 

12 Feedback loop from series to series and reshaping the training system 
after entering feedback elements 

13 Human performance envelope (HPE) - involving actors in improving the learning 
process 

14 Costs involved, budget allocation 
15 Easy maintenance and update 
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After setting the criteria to be analysed, 
they were compared to each other in Table 
3 square format. Depending on the relative 
importance between two criteria, values 
were given as follows:  
• 1 if the criterion on the line is more 

important than the criterion on the 
column; 

• 0,5 if the criteria are of the same 
importance; 

• 0 if the criterion on the line is less 
important than the criterion on the 
column.  

By summarizing the values on the line we 
calculated the score and determined the 
level of ordering their importance. We note 
that the highest score was obtained by 
criterion 14, so this criterion occupies level 
1, being the most important. In the same 
vein, criterion 5 achieving the lowest score 
is considered the most insignificant 
criterion, level 15. If 2 criteria have 
achieved the same score, their level of 

importance is similar, the value of the level 
is expressed as the average of the places 
occupied by them (for example criteria 3 
and 11 respectively, they both scored 11 
points and would have occupied level 4 and 
5 respectively, but because they have the 
same score, they were both classified with 
level 4.5; the next level available , level 6, 
is occupied by 9.5 points by criterion 1). 
We used the formula (1) to calculate 
WeightIng Coefficients (Cpi) and the 
results were then used to determine the 
most suitable educational platform. 

 

  
(1) 

where:

p is the sum of the scores obtained (per line) by the item taken into account; 
∆p  the difference between the score of the item taken into account and the 

score of the item at the last level; if the item taken into account is the one 
on the last level, p results in the value 0;  

n the number of criteria exceeded (exceeded in terms of score) by the 
criterion taken into account; 

Ncrt. the number of criteria considered;  
∆p' the difference between the score of the item taken into account and the 

score of the first element (resulting in a negative value); if the item taken 
into account is on the first level, the value is 0.  

For example for calculating Cpi for 
criterion 7, we have p=12,5, ∆p=12,5-
0,5=12, n=12 (criterion chosen for example 
occupying level 3, outperforms the other 12 
criteria in the total of 15), ∆p'=12,5-14,5=-
2, so that in the Cpi expression, we get the 
sum of 12,5+12+12+0,5=37, and at the 

denominator -(-2)+7,5=9,5. The calculated 
report expresses the coefficient of weight 
for criterion 7, Cp7=3,89. 
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Table 3 Matrix of score, Level of ordering and the Weighting Coefficients   

 
After the weighting coefficients were 
established, the five proposed platforms 
were tested by the members of the working 
group. Following the tests, they gave 
contribution marks on each criterion (scale 
1-10), which is highlighted in Table 4. 
subsequently the products between the 

Ni(A-E) notes and the weighting 
coefficients, Cpi(A-E), which after their 
summation will be able to highlight which 
of the educational platforms is worth 
exploring and exploiting by the actors 
involved, the elements being highlighted in 
Table 5. 

Table 4 Platforms awarded                                Table 5 Initial scores (when cost involves was higher) 
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3.4. Interpretation of the results 
We found that due to the differences in 
financial accessibility (free-free vs. 
Acquisition and maintenance costs) 
mentioned previously in our case study, 
platform C and E although it achieved good 
marks compared to other platforms, it 
received a minimum mark on criterion 14 
(costs involved, budget allocation) and thus 
the final score was lower than that obtained 
by platform A. During the processing and 
analysis of the data, two of the providers 
selected in the study (G_Suite and later 
Microsoft, platforms C and E respectively) 

provided facilities to users giving that the 
platform they are used by an educational 
institution [16], the use of their platforms 
with all modules being facilitated free of 
charge by not involving costs (at least for a 
period). Thus, it was decided within the 
group to re-analyse the data in the new 
context, i.e. to the members of the group, to 
re-evaluate and to mark this criterion. This 
being revalued with the maximum score 
(highlighted in Table 6) produced the 
increase in the final score (highlighted in 
Table 7) and the advance of the counter-
candidate platforms. 

Table 6 Platforms awarded   Table 7 Final scores (when cost involves dispared)
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4. Conclusions
By quantifying the criteria, ordering them 
and evaluating them, using multi-criteria 
analysis we were able to determine which 
of the proposed educational platforms is the 
best solution for meeting the requirements 
and needs of the actors involved in the 
educational process at the institution level. 
Without but and perhaps the subject has 
ramifications and connections in all areas 
and is a good example to follow in 
choosing any products online and beyond. 
Having dealt with the problem of the socio-
technical system by selecting the 

educational platform, a small part of the 
management of the performance of distance 
learning has found its solution. We consider 
this study to be an eloquent guide and will 
support the work of other institutions in the 
selection of the respective remote learning 
work platform. It should be borne in mind 
that each of the identified stakeholders is 
closely related, their interconnection 
becoming dependent throughout the 
educational process. Each criterion 
requires/allows an in-depth analysis with 
implications for the managerial decision 
which will be the subject of lively research. 
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