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Abstract. This article overviews difficulties and challenges faced by mathematics professors and students at the 

Riga Technical University due to the necessity of enforced and immediate transition from the classroom to distance 

learning. It also contains research focused on finding an optimal way of teaching mathematics when only distance 

education is available. The research is based on surveys completed by students and mathematics professors about 

the experience gained during the spring and autumn semesters of 2020. The methods found through the research 

can be applied in teaching related subjects such as natural sciences and engineering. 
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Introduction 

In the spring of 2020, the routine of daily face-to-face teaching was turned upside down, as the 

spread of Covid-19 drastically changed the daily routines of both students and teaching personnel. 

Professors and students faced significant difficulties and challenges due to the necessity of enforced and 

immediate transition from the classroom to distance learning in almost all universities of the world. It 

quickly became apparent that assumptions, which are normally part of our professional and educational 

life, did not correspond to the new reality.  

The transition to distance learning was associated with many problems including technical ones, 

such as the availability of the necessary equipment (computers, tablets) for both students and teachers, 

the absence of a good Internet connection at home for everyone, problems with old electronic devices 

(on which it is not possible to install all necessary software and applications, or they do not run 

smoothly), problems of choosing and mastering platforms for online teaching-learning, etc. 

The main question, when switching to remote teaching, was how to adapt the curriculum model of 

classroom teaching to online teaching. A particularly difficult transition was for natural sciences such 

as mathematics, physics, chemistry, etc., as well as engineering courses, where classroom or laboratory 

contact hours are important (e.g., tutorials in mathematics and other natural sciences, laboratory work 

in chemistry, etc). 

In times of crisis, when the normal rhythm of life is disrupted and various constraints are observed, 

many feel tension, anxiety, anger, grief or depression. Such emotions are understandable, but it is very 

important to do everything possible to help yourself and your peers. The process of adaptation of the 

university to the modern reality of mostly distance education started almost 1 year ago. At present, 

students and professors have already encountered both positive and negative experiences.  

During the last year, many articles have been written about the experience of the transition to 

distance learning at universities in different countries [1-2], the challenges that universities faced, and 

also analyzed the quality of distance learning. For example, article [2] observes the challenges of 

distance learning caused by the imperfection of distance learning regulation, insufficient development 

of theoretical backgrounds and methodology of distance learning. Besides, risks in the quality of 

education and threats to the health of students in the realization of distance learning are also analyzed.  

Student life has always supposed to include time for out-of-class learning activities, when a student 

should continue learning after he/she leaves the lecture given in a classroom. There are many factors 

which make out-of-class activities less effective, such as weak time management and self discipline, 

lack of supervision and instant feedback, lack of encouragement and motivation [3]. At present, when 

the whole study process is remote, the questions around out-of-class activities have become even more 

significant. In spring 2020, it was felt that many students failed to drive themselves to cope with the set 

problems or failed to solve them without the presence of a tutor. How can professors better engage 

students to continue learning, to learn efficiently and gain knowledge in every subject of their syllabus?  

It is important to develop new remote learning models that can help learners find new regimes of 

learning and ensure that they do not loose motivation to study. When developing improvement methods, 

one should not only take the opinions and experiences of teachers into account, but also the opinions of 
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students are essential. Students and professors are two sides of the same study process. They should 

share their difficulties and challenges, should highlight the advantages and disadvantages of distance 

education, and should identify both opportunities and the things which caused them the biggest 

problems.  

In some articles, the research was based on a survey among teaching personnel, but other articles 

presented results obtained from students’ surveys. A series of articles, which are based on surveys of 

students, provides an analysis of how students are prepared for distance learning [4-8], how students 

assess distance learning and how satisfied they are with distance learning at different universities. The 

impact of the COVID-19 pandemic on the quality of the educational process by using the survey of 

students is discussed, for example, in [9]. The study [5] analyzes the influence of experience, subjective 

norms, enjoyment, computer anxiety, and self-efficacy on students’ expectations in the context of 

distance learning during the COVID-19 pandemic. Article [6] focuses on the perception of students of 

two universities of Romania regarding online learning, their capacity to assimilate information, and the 

use of E-learning platforms. In [10] perceptions of engineering students towards five specific course 

units forming part of engineering degree courses at the University of Burgos (Spain) were evaluated to 

assess the quality of online teaching, and also compared with their perceptions of face-to-face teaching 

of the course units prior to the outbreak of the pandemic. 

It is already clear that the Covid-19 crisis will have a long-lasting impact on the provision of study 

and training, meaning that the role of digital education will continue to increase in the future. For 

education providers, this means finding a good balance between the learners’ social inclusion through 

face-to-face teaching and adapting to the changing circumstances of face-to-screen teaching. Therefore, 

the analysis of the experience during switching to remote work, as well as the assessment of the 

experience gained in distance teaching is essential. 

Specific issues have arisen in transition to the remote teaching of mathematics at universities. 

Mathematics is one of the most fundamental sciences, and it is a basic discipline in any technical 

university. Mathematics is the language of the universe which can explain our physical world. It is also 

a language which both humans and computers can understand. On other hand, mathematics is often a 

difficult subject for students who do not learn and use it on a regular basis. In contrast to humanities 

subjects, mathematics needs to be “drilled”. Students should solve many different tasks, choose proper 

solving methods and think clearly, and solve and defend their solutions. In mathematics, understanding 

of study material is very important. It also should be noted that to understand the material, tutorials are 

needed, at which students together with their tutor solve problems step by step. 

In some articles based on surveys for university professors, the readiness of mathematics teachers 

for remote teaching and success in the transition of teaching mathematics from face-to-face teaching to 

distance teaching at certain universities was analyzed [11-12]. For example, quantitative and qualitative 

analyses were made in article [12], which observed the way of teaching that mathematics professors of 

the Sicilian State University have used to adapt to the new teaching modality during the first wave of 

the COVID-19 pandemic. The article presents the research on how the mathematics professors faced the 

challenge of teaching via distance education and also reveals their beliefs related to teaching 

mathematics at university level, noting what has been advantageous or disadvantageous for them in 

distance teaching. 

In this paper, the authors discuss significant difficulties and challenges faced by mathematics 

professors and students at the Riga Technical University (RTU) due to the necessity of enforced and 

immediate transition from the classroom to distance teaching-learning of mathematics. 

For RTU mathematics professors, questions about the best ways of explaining mathematics topics 

to students and about the best ways of organizing remote tutorials, as well as how to objectively assess 

students’ knowledge, have become very significant and relevant. The professors feel responsible for the 

knowledge they deliver to students remotely and do their best to provide the same quality of mathematics 

education as before the pandemic. Despite all the difficulties, the mathematics professors have been able 

to reorganize their work so that the study process has continued, while it is being continuously improved. 

During this time, the professors have received a lot of support from students who have been very 

understanding, ready to advise and, most importantly, actively studying in the new conditions, as 

evidenced by the high attendance rate. 
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In this article, the authors also present the research on finding an optimal way of teaching 

mathematics at the university when only distance education is available. The research is based on 

surveys offered for RTU students. The aim of the survey for students was to learn the students’ point of 

view on distance learning, and the difficulties and challenges faced by them in understanding what 

students need to better master mathematics through distance learning. The questions about 

improvements in distance learning were highlighted by taking into account the results of the survey and 

discussions among mathematics professors of RTU.  

Even before the Covid-19 pandemic, information and communication technologies were widely 

used in the field of higher education and training [13-14]. The development of information technology 

affects the environment of both teaching and learning mathematics [14-15]. Since the 2007/2008 

academic year, the Riga Technical University has been using the ORTUS e-learning platform, based on 

the MOODLE (Modular Object-Oriented Dynamic Learning Environment). After a one year period of 

successful testing of the ORTUS platform, all the academic staff of the Department of Engineering 

Mathematics (DEM) of RTU have been obliged to use ORTUS in maintaining and completing e-learning 

courses. ORTUS is an environment containing general information about the university life and events, 

with e-courses relevant to every study subject taken by a student in every semester. This platform had 

previously been facilitating the study process for students through convenient access to electronic study 

materials, electronic tests and actual course information, but in the pandemic, ORTUS has become a 

“safety net” for RTU students, professors and administrative personnel. On ORTUS, any professor can 

create their own e-learning sub-course, a separate environment with limited access only for those 

students who have been enrolled to this professor’s lectures, where students can collaborate with their 

course-mates and the professor, where students get links to Zoom lectures and tutorials, where there are 

tools for students to upload homework, written tests and examination papers, and receive corrected and 

marked feedback from the professor. ORTUS has made the work of professors more effective and the 

study process readily available for students learning remotely, to enable them to learn all that is required 

for successful completion of the subject [14].  

Methodology 

The capacity for adaptation is the greatest challenge for the university in the current conditions. In 

order to find out answers to the questions “What experience has our university gained? What new 

professional challenges and skills have RTU professors of mathematics gained? How are students 

coping with distance learning of mathematics? What is the preferred model of a study process for 

students? “ and also to understand how to adapt our model of face-to-face teaching to online face-to-

screen teaching, we asked the students and our colleagues, the professors of the Department of 

Engineering Mathematics, to participate in a survey. 

A survey is a method of gathering initial information, which involves asking the research group 

(students) written questions that contain the research problem at an empirical level. Nowadays, survey 

methods are used to study issues concerning people [16]. The survey method is one of the most effective 

ways to obtain a variety of information - about how people think, about their wishes and needs, views, 

attitudes and opinions. Individuals and organizations conduct surveys primarily for one of the following 

purposes: (i) they want to influence or persuade an audience; (ii) they want to develop or modify a 

product or service that will be offered to the relevant target audience; (iii) they want to understand and 

anticipate people’s behaviour in certain circumstances, because that is necessary for academic research 

or professional work [17]. One of the methods for a survey is a questionnaire. A respondent must 

independently fill in a questionnaire, and it is important that the respondent understands the questions 

clearly. The questionnaire method was used for our survey.  

The surveyed students were students who in 2019/2020 academic year had an autumn semester of 

normal classroom study and a spring semester of distance learning. We continued teaching mathematics 

to those students in the autumn semester of 2020/2021, where the first 7 weeks were of classroom 

teaching. Regarding the mathematics professors, we share our challenges and innovations with each 

other weekly in order to find the optimal way of teaching and assessing. In total, 115 students of the 

Faculty of Mechanical Engineering, Transport and Aeronautics, Faculty of Civil Engineering, and the 

Faculty of Power and Electrical Engineering participated in the survey which consisted of 16 questions.  
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The questionnaire for the mathematics professors was carried out in the form of individual 

interviews conducted by phone or via the ZOOM platform. The professors were asked the same 

questions as the students in their survey about remote study processes. The questions were about the 

expediency of homework and remote control tests, about the level of objectivity in assessment of 

knowledge, about the preferred method of giving/receiving study materials, tutorials and lectures in 

remote teaching/learning. Additionally, the professors were keen to share their other teaching 

experiences, to suggest methodology which can be implemented into the remote study process, to share 

assessment experiences and ways to prevent or reduce cheating by students during exams and remote 

control tests. It has been noticed that the rate of cheating has been increasing greatly.  

To analyze the obtained data, a qualitative approach was used with the emphasis on relatively small 

amounts of information, and on using the Likert scale to determine the level of consent of the 

respondents. Such a methodology of creating a survey sample set allows us to analyze the obtained data 

in various important ways.  

Results and discussions 

Regarding the quality of remote education during the pandemic and the knowledge acquired by 

students, this is not only a question about providing well-organized lectures and tutorials on a daily 

basis, but also a question about a proper and fair assessment system. In distance education, questions 

about the objectiveness of remote assessment of students’ knowledge are very important. Remote 

assessment has become a new experience for many universities and professors all over the world, and it 

also presents many challenges, particularly when safeguarding academic integrity [18]. The paper [18] 

reviews assessment security in the digital domain and critically evaluates the practices from different 

universities in safeguarding academic integrity, including associated challenges. For example, 

invigilated assessments are often considered as more secure, but when done remotely detecting cheating 

would be significantly more challenging.  

The question of academic integrity started to be considered by mathematics professors of RTU 

when assessing their students’ remote tests, which were done without video invigilation. The professors 

noticed that previously weak students began to submit high quality papers, while previously successful 

students began to get lower grades than they had during face-to-face classroom tests. That fact made the 

professors reconsider the necessity of “blind” remote test, i.e., tests without video invigilation, taking 

into account the pressure on time of professors undertaking distance teaching and assessing. This 

question was addressed to students and mathematics professors in the survey and is considered in the 

current paper.  

In contrast to humanities subjects, where it is sufficient just to speak to a student and evaluate his/her 

knowledge level in the subject, to evaluate the level of knowledge in mathematics, a professor has to 

give tasks which must be solved on paper, in hard copy. Conventional face-to-face assessments, when 

control tests and exams on mathematics are taken in the classroom under the direct supervision of a 

professor to make sure that each student has done the set work by themselves with no help from others, 

and that only formulas are used for solving mathematical problems. In a remote assessment system there 

are many technical, physical and human problems which make it easy for more and more students with 

a poor knowledge level to pass tests and exams successfully but unfairly [18]. A very strict video 

invigilation could be a solution, but it meets significant obstacles, such as poor Internet, unsuitable 

webcams (or their complete absence), small monitors or only one monitor, and the low number of 

students who can be examined at the same time. This leads to time problems: how much time does a 

professor need if his/her 200 students should be divided into groups of 15-20 students for each test?  

During a semester, first year students normally have 6-8 written control tests on mathematics. 

Taking the above-mentioned obstacles as the reality, in distance learning, the tests were mostly written 

by students without a video invigilation but just within a restricted time. The completed tests were then 

submitted via the Internet. It is clear that in such conditions, instead of the norm of allowing only 

formulas, students could have used anything: formulas, samples of solutions, online calculator and, most 

tragically, paid solutions that were completed and even submitted by someone else. Let us see from the 

survey what students think about control tests written remotely. One can see from Fig. 1 that only 20% 

of the students who wrote the control tests on their own, used only formulas, i.e., the students who 

fulfilled the course requirements and wrote control tests the same way as they would do them face-to-
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face in a classroom, while other students used formulas together with other available materials, such as 

samples of solving and textbooks. 

 
 

Fig. 1. Materials used during remote control tests Fig. 2. Students’ opinion about remote 

control tests 

Besides, attention should be drawn to the fact that 50% of students consider that grades for the 

remote control tests written without strict video invigilation do not reflect the student’s real knowledge 

(Fig. 2). However, most of the students consider that even remote control tests are still needed, as they 

help master the material and be better prepared for the exam (Fig. 3). 

 

Fig. 3. Students’ opinion about necessity of remote control tests 

There is no doubt that control tests help students be better prepared for the exam: to practice solving 

tasks faster than it normally takes in homework, to better understand the topics and to learn from their 

mistakes, although, many students consider that the homework alone is sufficient in order to achieve the 

same purpose. In the previous conditions of classroom tests, the grades obtained from control tests 

contributed 35-40% to the final grade in mathematics, but the evidence from the survey is that in distance 

learning this quota should be reduced to 15-20% to be comparable with the grade for homework, which 

makes 10% of the final grade. This “evaluation formula” has been used since the 2017/2018 academic 

year at the Department of Engineering Mathematics (DEM) of RTU in order to encourage students to 

learn continually and deeply, and to get results which rely on a student’s knowledge rather than on their 

luck during the exam.  
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Continuing the discussion about remote assessment, and after trying different approaches during 

last year, mathematics professors of DEM have found a very good model for conducting the examination 

on mathematics during pandemic conditions. The online examination model consists of 3 parts: The 1st 

preliminary part is oral when a student is required to answer several brief questions about the main topics 

and solve several elementary tasks, which do not require any long consideration from the student but 

show the student’s preparation level for the exam, and his/her ability to successfully solve the main tasks 

of the course. If the student fails the pre-exam, then he/she fails the whole exam. The 2nd main part is 

when a student receives the exam tasks, solves them and submits the solutions on ORTUS within a 

limited time. The 3rd part is the exam defence when the professor speaks to the student and may ask the 

student to explain some parts of his/her solutions and the methods used. The defence can influence the 

final grade of the student, i.e., may increase or decrease the grade. Moreover, all parts of the examination 

take place under strict video invigilation when a webcam must be located in a way that allows the 

professor to always see the student, the student’s hands, the desk and PC monitor, and when any 

suspicious behaviour from the student, loss of the sound or video for more than 1 minute, let the 

professor stop the exam, but the student fails the exam. In particular, such strict exam conditions are 

recommended for students with debts in math because a high percentage of these students will try to 

cheat during exams. For current year students, who actively worked during the semester, the online 

examination may have only 2 steps: task solving and defence. Online examination with strict video 

invigilation is extremely time-consuming, but the most responsible professors use only this kind of 

examination, while waiting for the time when a traditional classroom examination can be possible again.  

Another question is about homework. In mathematics, the more you solve, the better your results. 

Thus, homework is an important part in self-preparation for tests and exams for students; it is also the 

way to a better understanding of the topics. This is not the first survey that we have suggested to students 

and students continuously acknowledge the necessity of homework, but in distance learning, the 

frequency and saturation of homework should be adapted to conditions where students have less 

supervision and less stimulating and motivating factors around them. Most of the mathematics 

professors of RTU have concluded that homework is good to be given weekly, not only after finishing 

the corresponding topic. The surveyed students mostly think the same. To deliver the best education to 

students in distance learning, the professors’ days have become fully dedicated to educational work, 

which asked and continues to ask for a very large investment of time. This is due to the fact that most 

of the tasks that already exist are not suitable for distance learning, so that everything has to be re-created 

and increased in numbers for distance learning. The increased amount of homework assignments solved 

by students leads to additional time that a professor needs for correcting and marking.  

One of the aims of the students’ survey was also to understand how difficult distance learning is for 

students. In the survey, students were asked about the difficulties such as poor self-organization, poor 

Internet, only having access to a shared computer, the absence of a personal room for study, etc. The 

distance learning was difficult or even very difficult for 65% of the surveyed students. Moreover, one 

of the essential problems for students was and remains poor self-organization (Fig. 4). 

The professors have been continuously adapting remote teaching methods in order to help students, 

but it was felt that many students failed to drive themselves to cope with the set mathematical problems 

or failed to solve them without the presence of a tutor. As a result, the learning process had to be slowed 

down a bit in order to not run too far ahead of the student. Taking into account the wide range of digital 

tools available, the teaching staff used a variety of opportunities to implement the teaching process. 

Digital tools provide great opportunities to read, to study and discover, as well as to search for 

connections, to analyze and to communicate. However, on the other side, the issue of technical under-

equipment became a common problem both for students and professors, because the assumption often 

made in professional and educational life that everyone has a good Internet connection at home, that 

electronic devices with various new applications and conferencing software are running smoothly, does 

not correspond to reality (Fig. 4). Both students and professors highlighted the physical difficulty of 

spending many hours at the computer. While for students it is a problem of staying focused on a lecture 

in front of a PC monitor, for professors it is a day-long non-stop writing, commenting, correcting solved 

tasks and homework, and answering questions for each student individually.  
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Fig. 4. Problems encountered by students in distance learning 

The survey shows that students quite often have been listening and participating in tutorials via their 

smart phones (Fig. 5). This is not acceptable for mathematics and natural sciences, where students are 

required to make notes, solve tasks and be fully involved in the process. As a consequence of all the 

above-mentioned factors, the results of students in remote education has decreased in comparison with 

traditional classroom education (Fig. 6).  

 
 

Fig. 5. Use of smart phones by students Fig. 6. Students’ final grades in mathematics for 

participating in online mathematics per semester 

Despite all the difficulties, both students and teachers have found similar advantages in distance 

learning. Many surveyed students highlighted the opportunity to sleep longer, not wasting time for 

commuting to and from university, the silence during lectures, a study regime organized by yourself, as 

well as silence during teaching and learning. The professors also have highlighted the following positive 

aspects: mastering a new model of cooperation with students in the learning process and learning to 

work on different platforms while improving their skills in technology. As some visible benefits of 

distance learning, the professors consider the skills gained due to learning and use of different platforms 

and tools which they had not used before, and the quietness of working from home that allows you to 

work more productively. To implement the learning process, the professors used all available 

equipment: smart phones, laptops, graphical tablets, desktop computers, and different e-learning 

platforms: Zoom, MS Teams, Moodle environment, Google tools; for communication with students – 

Zoom online consultation, E-mail, Whatsapp, special tools on Ortus to submit papers with solutions, 

etc. (Fig. 7). The probable benefit of saving on travel time to and from work has in fact been negated by 

the abnormal increase in the workload of mathematics professors in distance teaching, so that everybody 

is looking forward to exchanging the currently overbooked days of teaching and assessment from home, 
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for a return to the time spent on commuting, which is noticeably less, even for professors coming from 

other cities.  

Another aim of the students’ survey was to understand which teaching models and what type of 

lectures are the most optimal during distance learning and in general, from the students’ point of view. 

Concerning the consultations, the majority of the surveyed students (62%) highlighted that the best 

option is direct communication with a professor during online consultations via Zoom or MS Teams 

platform (Fig. 7). 

 

Fig. 7. Students’ choice of consultations on mathematics during distance learning 

It follows also from the students’ answers that for students the best types of lectures in distance 

learning are both online lectures given on Zoom or another platform for video conferencing, where a 

professor writes and explains the material step by step and solves practical exercises, but does not show 

the pre-written in advance solutions, and the recorded video lectures, in which materials and practical 

exercises are written step by step with oral explanations (Fig. 8). Besides, the mathematics professors 

have pointed out that the best option for distance learning is online classes via platforms for video 

conferencing and, moreover, the students understand mathematical tasks better, if a professor solves and 

writes the steps of solution in real time on a screen.  

 

Fig. 8. Students’ choice of a lecture type for remote mathematics  
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Fig. 9. Students’ choice of a learning model 

It is to be noted that the majority of the surveyed students (42%) consider that classroom lectures 

and tutorials on mathematics are the best option for learning mathematics. However, 34% of students 

would like to have online Zoom lectures, but tutorials should take place in the classroom (Fig. 9). Thus, 

the face-to-face teaching remains the best form of education in the opinion of students and professors. 

All the above-mentioned means that in distance learning the best option for students to master 

mathematics is direct contact with students via online platforms, together with regular homework and 

control tests. 

Conclusions 

1. Difficulties and challenges faced by mathematics professors and students at the Riga Technical 

University due to the necessity of enforced and immediate transition from the classroom to distance 

learning were overviewed. 

2. The results of the research focused on finding an optimal way of teaching mathematics in distance 

education were presented. 

3. The qualitative and quantitative research was made on the basis of the questionnaire method in the 

form of a survey conducted among two groups of respondents: students and professors of 

mathematics at the Riga Technical University. 

4. The quantitative results, presented graphically, explain similarities and differences between the 

opinions of students and professors regarding distance education, advantages and disadvantages, 

challenges they met.  

5. Analyzing the research results, several models of teaching were revealed as the most suitable for 

successful remote explanation of mathematics. The importance of homework and remote control 

tests for understanding the material was highlighted. 

6. Due to the increase of cheating opportunities from students during remote assessments, the issue 

of academic integrity has become essential. One form of remote examination that gives the 

possibility to estimate objectively the students’ real knowledge was suggested. 
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