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ABSTRACT:  The paper presents a series of aspects related to online engineering education in Romanian 

universities. Considering the existing material base as well as the level of knowledge and training of the participants in 

the online education: teachers, students, are presented ways of carrying out the teaching / course activity as well as the 

development of the applied activities (laboratory, seminar and project) both of the authors and of some colleagues. The 

issue of online examination will also be approached. Based on their own experiences but also following discussions 

with colleagues and students, the authors' conclusions on the advantages and disadvantages of this alternative learning 

system and its prospects for use as a permanent alternative method are presented. 
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1. INTRODUCTION  
 

Online education is an alternative to 

traditional, on-site education. Online 

education can take place in the form of 

synchronous (real-time), or asynchronous [1], 

the first form being in fact the way to provide 

a quality education. As we have seen, this 

year, in almost every country in the world, for 

shorter or longer periods, online education has 

been and is being practiced, as a result of the 

outbreak of the pandemic caused by the 

COVID-19 virus. As it turned out, nowhere in 

the world has education proved to be ready 

for the online version, both from a legislative 

and a practical point of view. During this 

period, solutions were sought in all countries, 

experiments were conducted, educational 

units in the same category adopted different 

variants of conducting online education. 

Romania was no exception to these situations. 

 

 

2. ON-LINE EDUCATION 
 

2.1 General considerations 

 

Online education is an alternative to 

traditional, on-site education, which, in fact, 

has proven to be applicable, with questionable 

results, at all levels: primary, middle, high 

school, college, postgraduate.  

In Romania, the possibility of conducting 

education through alternative methods is 

provided, by the National Education Law no. 

1 of 2011 [2]. A few months after the 

introduction of online education for objective 

reasons, determined by the pandemic, this 

autumn, the Ministry of National Education 

issued a " Framework methodology of 10 

September 2020 on the conduct of teaching 

activities through technology and the Internet, 

as well as for the processing of personal data 

" [1], applicable to the pre-university 

educatioan. Universities, as educational 

structures with a certain autonomy, have 
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produced documents for the development of 

online education, such as [3]. 

 

2.2 Necessary conditions and resources 

 

Online education is a modern, new method of 

education, which can be applied only in a 

developed, technological society, and whose 

participants have at least an elementary level 

of knowledge and operation of basic 

informatics equipments: computer, tablet, 

mobile phone. Even in these conditions, the 

results obtained are still little known and 

proven, the time being the one that will 

determine to what extent, the online education 

will prove to be efficient.  

Short experience in the field of online 

education has shown that its development in 

acceptable conditions requires: 

- technical equipment suitable for online 

communication on educational platforms: 

laptop, desktop, possibly tablet, telephone. 

The situation presented in the media and in 

some studies [4], [5] showed that in Romania, 

high-performance technical equipment is 

relatively expensive for a significant number 

of students, of the order of several tens of 

percent, so little accessible to them. The vast 

majority of students have phones, but they are 

not very suitable because they have a small 

screen and  the phones are awkward / 

impossible to operate in case of carrying out 

activities in real time (synchronous), as well 

as in case of need to view graphic materials; 

- adequate educational software. Top 

companies have developed software that 

allows real-time online audio-video 

communication such as Zoom, Teams, etc. 

Although they were / are used in the online 

learning process, they were not created 

directly for this purpose, being suitable for 

online activities such as conferences, lectures, 

training / courses, possibly evaluations in 

monitored and physical. The mentioned 

software only partially covers the needs for 

the development of a quality online 

education; 

- the communication infrastructure able to 

ensure the transmission speed necessary for a 

good development of the educational activity, 

taking into account a series of factors such as 

the number of participants simultaneously, the 

loading of the network, etc. Based on the 

authors' experiences, we consider that the 

existence of 4G technology and fiber optic 

transmission network are satisfactory 

elements, at this time for making acceptable 

connections; 

- a minimum pre-training of the two 

categories of participants: teachers and 

students ; he level, form and intensity of 

training, of course, differs from one category 

to another, even from one individual to 

another within this category. Your own 

experience, but also that of others [3], [6] has 

shown that some teachers and students can 

have an acceptable performance as a result of 

self-training efforts, but in the case of pupils, 

at least in primary and secondary school, 

adequate training and even supervision, if not 

permanent, is required, at least periodically. 

Materials, lectures, debates on the advantages 

and disadvantages of online education are 

present in large numbers this year, after the 

COVID-19 pandemic, many of them being 

shown in bibliographic materials [3], [4], [5] , 

[6] some of which are listed in the following 

paragraphs. 

 

3. ON-LINE ENGINEERING 

EDUCATION 
 

Through the job description, a teacher from 

university education carries out teaching and 

research activities. The didactic activities in 

(university) engineering education are carried 

out with the students and the types of 

activities that must be carried out, according 

to the legislation [2], regardless of whether 

the classical or alternative form is used, are 

those of teaching: course and applications: 

seminar, project, laboratory. 

 

3.1. Advantages  

 

Online engineering education has a number of 

advantages over traditional education, such 

as: 

- the participants do not have to waste time 

with the trips to the educational unit and back; 

- teachers can quickly and conveniently use 

bibliographic materials (notes, book pages, 

movies, photos) to detail certain issues in the 
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presentation, putting them on the screen of the 

soft platform (share); 

- participants can be in contact from any place 

they are and where there is a physical 

connection or wireless; 

- through its asynchronous component, online 

education provides extra efficiency and 

flexibility because the materials can be 

uploaded to the software platform before / 

after the activity, in the audio-video version 

or in the form of standard files (word, pdf, 

ppt). Thus each student can study these 

materials individually, at his own pace. 

 

3.1.1. Course activity 

 

In the online version, as in the on-site mode, 

during the course activity, the teacher and 

students interact in real time (synchronous) 

audio-video. The teacher can send audio-

video messages, can receive student feedback, 

which allows the teacher to adapt the way he 

teaches. Practice has shown that this activity 

is very efficient, friendly, when it is carried 

out with a relatively small number of 

students, maximum 20-25 students. The 

teacher can observe the audio / video students 

present at any time. Through its asynchronous 

component, the lectures / courses can be 

uploaded on the software platform before the 

activity, so that the student can later actively 

participate in the debate through completions, 

observations, questions. Using "share"  

materials can be posted and analyzed / 

debated in real time that can be seen 

simultaneously by all participants in the 

activity, and students actively participate 

being endorsements benefiting from the 

asynchronous component. 

 

3.1.2 Application activity 

 

As well as the course activity and the 

application activities: seminar, project, 

laboratory can contain both a synchronous 

and an asynchronous component. Online 

software platforms also allow individual 

teacher-student communication, sometimes 

necessary in such activities, by opening 

private communication channels. These 

channels can also be used for analysis / 

debate, in real time, of materials containing 

relationships, graphics, images. 

 

3.2 Disadvantages 

 

Online engineering education has the specific 

disadvantages of online communication, 

customized: 

- it is not possible to constantly monitor what 

the student does during the teaching and 

application activities, taking into account the 

provisions of European legislation on the 

protection of individuals with regard to the 

processing of personal data and on the free 

movement of such data [7] ; 

- participants in online activities may have 

health problems, are prone to a number of 

diseases: 

     - of view, because the participants spend 

many hours in front of a screen; 

     - psychic, depressed because there is a lack 

of frontal social communication with another 

person, the virtual one is not enough to 

replace him ; discussions with knowledgeable 

people in the medical field, showed that 

females are more exposed;  

      - locomotors, and obesity, because the 

activity is static, long-lasting.  

Also in many cases dysfunctions in the 

education / teaching process are reported due 

to technical causes such as: 

- not in all locations where the participants in 

the online activity were located, the internet 

network ensures the communication speed 

necessary for online audio-video 

communication in real time.; 

- network overload due to too much traffic for 

the existing communication medium (for 

example, at one point the network 

administrator in EMU Resita sent a message 

to teachers. The actual state of affairs was 

also ascertained by us; 

- some of the participants did not have the 

appropriate equipment for online audio-video 

communication; 

 - interruption of connections between the 

participants in the activity;  

- failure of some equipment. 

In addition, some engineering-specific 

activities, such as laboratory activities in field 

and specialty disciplines, are not suitable for 
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conducting online because engineering is an 

essentially applied profession. 

Thus it is necessary for the student, future 

engineer, to physically know the equipment, 

installations and their components that he will 

later meet in the profession, to be able to 

build and experiment; Simulation engineering 

programs that can be used online only 

compensate to a small extent for practical on-

site activities. 

We consider a special problem presented by 

the evaluation of students and especially that 

at the end of the discipline, currently called 

examination, after which the student is 

graded. 

 

4. EXAMINATION 

 
represents the most problematic part of online 

education having as an essential difference 

from on-site education the fact that the 

student can have permanently available the 

documentation, there is no definite possibility 

to prevent the student's use of this 

documentation during the examination. 

European legislation on the protection of 

personal data [7] is in favour of the one 

examined: video or audio recordings can only 

be made with the consent of the recorder, the 

space where the examinee can be located is a 

private room, the person's face and voice are 

private property. Also, the technical and 

communication equipment for most 

participants in online education is private. 

The failure of the equipment, the interruption 

of the connection, and the proof by legal 

means by the examiner of this situation is 

practically impossible, in most cases. 

The examinee can be taken from the labor 

legislation which stipulates that the employer 

must ensure all the conditions for carrying out 

the gainful activity and can thus challenge the 

examination.  

We know that in some universities in Europe 

only on-site examination is practiced.  

 

4.1 Oral examination 

 

The on-line oral examination is well 

 approached as an on-site methodology, in the 

sense that:  

- tickets with subjects can be loaded, more 

than the number of students in the group with 

examined students, where on each ticket are 

noted the 2 -4 subjects, according to the 

norms; 

- there is an area where only the examining 

teachers have access, following the creation 

of a private channel on the soft platform, in 

the team where the tickets were uploaded;  

- the exam is conducted by videoconference, 

which allows students to be present at the 

time set for the exam by accessing the team 

on the platform and participate in the entire 

course of the exam;  

each student accesses a link generating 

random numbers to extract an examination 

ticket:  

- throughout the examination, the examiners, 

teachers, and the examined student have real-

time audio-video contact, the other students 

being able to witness;  

- Examiners can see the student's written 

material (oral draft). 

 

4.2 Written examination 

 

It should be borne in mind that on the one 

hand, students have at their disposal the entire 

bibliography, which they can consult 

throughout the examination, and on the other 

hand students should be examined only from 

this bibliography. In this context, the 

examination topics cannot be a requirement 

for exposition of subjects from the 

bibliography. 

A frequently used variant of the examination 

is the Questionnaire, when the student 

chooses from the predefined answers to the 

questions. You can opt for a single correct 

answer per question or for multiple correct 

answers to a question. In the case of single 

answer solutions, the theoretical probability 

that a student answers correctly, randomly 

choosing the answer is: 

P = 1/n     (1) 

with 

 n- number of answers to the question which,  

For example, for a question with n = 4 

answers, offers a significant value  P = 0.25 

chances of success. 
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In reality, some incorrect answers can be 

eliminated by the student, being obviously 

erroneous, which makes the probability of 

success increase, ie, as a whole, a student can 

obtain a significantly higher grade compared 

to his knowledge. That is why we consider 

that (given the possible fraud techniques to be 

used) the questionnaires with single correct 

answer questions are not suitable for online 

examination. 

In the case of questions with multiple correct 

answers, the probability of guessing the 

correct variants decreases significantly, 

exponentially depending on the number of 

correct answers. 

An aid in achieving a fair assessment through 

questionnaires is the option to shuffle the 

order of the questionnaire questions, which 

makes each student receive the same subject 

(questionnaire with questions) but the order of 

questions and answers to the question differs, 

which reducing the chances of fraud through 

"collegial collaboration". 

Also for the purpose of a fair evaluation, all 

students through the settings of the platforms 

have at their disposal the same working time 

in the same time interval, the platform being 

the one that manages this technology. Tickets 

can be drawn randomly, as in the classic 

examination, in this case using a random 

number generator. 

A sensitive issue is the establishment of the 

examination time which must be correlated 

with the number and difficulty of the 

questionnaire questions. Based on the 

experience gained, it is considered that a time 

of 1.5 - 3 minutes per question is sufficient 

and reasonable. 

We consider it necessary that during the 

exams each student can be supervised audio-

video (another delicate issue given the 

European legislation ) 

 

4.3 Fraud methods and techniques found 

 

This paragraph does not aim to encourage 

fraudulent actions but to inform and raise 

awareness of decision makers (teachers and 

people with responsibilities in managing 

online education) on this issue. 

Own experiences, discussions with colleagues 

and students, but also the comparison of the 

questionnaires of the evaluated students (both 

the answers to the questions given the correct 

results and the answers to the questions given 

the wrong results were compared, finding 

obvious similarities, about 75 - 90% for some 

papers, usually in groups of 2 - 5 papers) led 

to the unequivocal conclusion that the number 

of fraud attempts and frauds is significant 

higher than in the case of taking online 

exams. This may be a reason why in some 

universities (at least in engineering profiles) 

in the EU, although online activities (courses, 

seminars, etc.) are carried out, the 

examination is done on-site. 

Among the main techniques and methods of 

fraud identified, we mention:  

- the creation of groups on the phone or on the 

computer through which students 

communicate with each other online, in real 

time;  

- temporary closure by students of video 

cameras / microphones / net connection, 

under the pretext of the existence of technical 

defects; 

- collaboration with another person on site (in 

the same room as the examinee) or online 

through an appropriate audio / video / audio-

video connection;  

- online transmission, in real time, (for 

example by photocopy) between students of 

the solved questionnaire; 

 - exposing the entire bibliography in a visible 

place to the student;  

- making standard formats with the subjects 

(in case of examination including the list of 

topics to be treated).  

 

4. CONCLUSION 

 
The conclusions were formulated based on 

the experience of the authors as teachers and 

parents of pupils / students, discussions with 

various categories of people directly involved 

in the education process, as well as the 

materials studied and information from the 

media. 

 To the statements made explicitly in the 

previous paragraphs in favour / against online 

engineering education we add the following:  

- the online course and seminar activity could 

be a realistic alternative for most engineering 
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disciplines, primarily for those in the 

fundamental field. The courses, which are 

mostly presentations, or presentations and 

dialogue with students, in many disciplines, 

can be conducted in good conditions online. 

However, we believe that it is not yet time to 

move fully to this form, society is not yet 

technically and psychologically prepared, so 

we consider it appropriate to apply a hybrid 

version; 

- laboratory activities must be supported in 

the on-site version, possibly hybrid, where 

some of the applications could be simulated, 

without giving up the objectives pursued; 

 - some students are sometimes afraid to 

intervene online, they are inhibited because 

they communicate in a space very different 

from the one in the class of on-site activities; 

- the examination is not and will not be in the 

near future a correct way of evaluation 

because with the technological progress the 

fraud techniques and methods will be 

perfected. Online examination can lead to a 

reversal of the scale of values: often not those 

who are better prepared will get better results 

but those who are better organized to give the 

required solutions as well as those with 

greater material possibilities, who can benefit 

from the best fraudulent technologies (good 

faith cannot be taken into account, for sure). 

We also mention that EU legislation limits the 

possibilities of supervision of direct 

participants in online education (students and 

teachers in the case under analysis). Of the 2 

possibilities, we appreciate that the oral online 

examination is more suitable than the written 

online one (of course where the nature of the 

disciplines is suitable for both forms of 

examination). 

In conclusion, online engineering education is 

not and will not be in the near future, in the 

next few years, an alternative, high-

performance alternative to on-site engineering 

education, but a hybrid on-site online variant 

may be enjoyable.  
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