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Abstract

:

Surprisingly, distance education is quite an old concept. Its origins date back to the first correspondence-based course, which took place via the postal service in Boston, USA, in the 18th century. Rapid technological developments, especially in video and audio streaming, have increased the availability of such courses and moved learning into the virtual world. Due to the ongoing COVID-19 pandemic, we are witnessing an accelerated revolution in the learning process, as nearly all forms of education have been shifted online. Will this have a destructive effect on the human psyche? Is humanity sufficiently aware and ready for such a dramatic change? Will we return to physical in-classroom studies, or is remote distance education set to become the new norm? In particular, in medicine, computer science, fine arts, or architectural design, such a rapid change in the way students learn can be quite challenging. In this paper, we provide an overview of the history of distance learning, taking into account teachers’ and students’ points of view in both secondary and higher education.
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1. Distance Education—A Short Introduction


Today, humankind is busier than ever before. For that reason, classical education no longer suits some of us. The technological revolution has enabled learning on the go, changing the way we study forever.



Distance learning is a type of education in which students and their lecturers are separated, i.e., they reside in different physical locations, and the instruction between them is communicated using different technologies [1]. Distance education can be classified into two categories: asynchronous and synchronous learning [2]. Asynchronous distance learning is based on the interactions between the teacher and the learner at different times, such as learning from instructions on paper, listening to recorded lectures, or watching pre-recorded visual tutorials in a flexible timeframe. In turn, synchronous learning requires interactions in real-time, such as listening to live radio programs or attending live online lectures [3]. Naturally, asynchronous distance learning is older than its synchronous counterpart, as the latter was only made possible by new developments in communication technologies [4]. Both methods have become popular, and the selection of appropriate teaching methods depends on the knowledge that the learner wants to gain. Sometimes, a mix of synchronous and asynchronous teaching is used. Modern distance education uses computers and the Internet as the delivery mechanism, with at least 80 percent of the course content delivered online [5,6].



Several decades ago, to study in a given field, people had to attend classes physically, and it was impossible to start their studies without passing classification exams. Now, people only need to spend a few minutes registering online, and they can attend world-class lectures available for everyone from numerous places across the world, without leaving their home [7]. This form of education is no longer expensive, and it is not limited to only those who cannot attend classes due to important reasons like family or health issues, but to everyone. Participation is technically limited, due to the fact that this requires a computer/tablet and Internet access. Currently, online courses are available to all who wish to learn and understand something new. No matter the subject choice, courses are readily available, both for beginners and advanced students. From the basics of physics to quantum chromodynamics, everything can be learned online.



Depending on the country and the institution that organizes the online education, there are many techniques employed, such as social learning (learning through social interactions between peers) [8], gamification (incorporation of games into education, e.g., through learning platforms or video games) [9,10], and personalization (customized learning with an individual approach to students’ strengths and weaknesses) [11,12]. All of these methods are utilized to ensure a high retention of knowledge and good absorption of the content by the course attendees. Unlike in the past, today, online education does not require the use of a stationary computer. Content can be displayed on a tablet [13,14], a smartphone [15,16], a laptop, [17,18], or with the use of Virtual Reality (VR) goggles [19,20]. This enables students to obtain knowledge and understanding, and new solutions are being implemented globally. Nowadays, students can read and respond to emails at any time via a computer, smartphone, tablet, or other electronic devices. Instructions for students can be delivered at a lower cost than ever before, and less time is needed to deliver these instructions. This makes the use of distance education more and more viable and accessible in many cases.



During the COVID-19 pandemic, distance learning has become mainstream [21,22,23,24]. Here, we briefly discuss the beginnings and the history of distance learning, in both secondary and higher education, from the perspective of technology development, including its bilateral (from the perspectives of students and lecturers or teachers) advantages and disadvantages.




2. Materials and Methods


The research methodology was based on the scoping review approach [25,26,27,28]. We considered over 100 publications published from 1926 to 2021, from databases like IEEE Xplore (The Institute of Electrical and Electronics Engineers), Google Scholar, Elsevier, Directory of Open Access Journals (DOAJ), European Open Science Infrastructure (OpenAIRE), WorldCat, and other available data sources such as websites and selected government and European Union documents. The papers were selected based on their inclusion of the following keywords (and their variations): distance learning, remote learning, distance education, and online courses. The selected sources were analyzed in terms of compliance with the analyzed topic and their contribution to the development of distance learning. The analysis considers such factors as the geographical division and the form of transmission of didactic materials, where the presented media are presented in order of their appearance, including correspondence courses, radio, TV, and others. Moreover, the application of the latest technological developments, such as Virtual, Augmented, and Mixed Realities, is considered and discussed based on their usefulness as distance learning tools. The aim of the presented review was to demonstrate that distance learning is not a new paradigm. Through the systematic analysis of distance education experiences around the world, we emphasize how quickly this form of education has developed from initial postal mail (asynchronous training) to virtual teaching, and even gamification. This review presents the most important developments regarding the inclusion of electronics in everyday life and the use of recording media since the latter have allowed for the combination of asynchronous and synchronous training to become popular globally.




3. The Beginning


Access to education has almost always been of the utmost importance. However, for most of human history, very few could afford the privilege of studying or learning. For centuries, education was accessible only via teachers. In general, learning took place in traditional classrooms via lectures and discussions. For example, when students wish to study at the University of Cambridge, UK, they are obliged to live within ten miles of the city center, limiting their accommodation to special colleges, leading to quite large expenses [29,30]. Distance education offers a response to issues associated with participants’ localization and access to knowledge for a wider audience.



3.1. Precursors


The precursor of distance learning (formerly known as correspondence education) was Caleb Phillips, who led training in shorthand (an abbreviated symbolic writing method) via weekly lessons communicated by the United States postal service [31,32]. Interestingly, the first participants of distance courses were mostly female. In turn, in 1840, in Bath, England, Sir Isaac Pitman introduced the element of student feedback to his distance learning courses. This was a shorthand lesson, in which the lecturer sent shorthand texts using the post to their students, and the students were obliged to send them back using the same communication source for grading and corrections. After completion of the course, students obtained a certificate of expertise in stenographic shorthand skills [33]. This innovation made education more available to people of a lower financial status. Three years later, the Phonographic Correspondence Society was founded to take over the correction of shorthand exercises [34].




3.2. America


The first correspondence school was founded in 1873 in the United States. It was called “the Society to Encourage Studies at Home”, and it was based in Boston, Massachusetts, USA. This organization was oriented toward women who came from different socio-economic classes. It aimed to provide correspondence instructions, and it functioned in this way for 24 years. One can claim that the willingness of women to acquire and expand their knowledge significantly contributed to the popularization of distance education. At the same time, the first distance degree program arose in Illinois Wesleyan College, USA [35]. The Chautauqua Movement, which was established in 1870 to expand correspondence education for adults, had a huge impact on the popularization of distance education in the USA [36]. Four years later, the movement transferred to New York State in the form of a training program for Sunday school teachers during the summer. Over time, it evolved to cover general education and the arts. A few branches of the organization also developed into correspondence courses. In 1878, the Chautauqua Literary and Scientific Circle was founded in Chautauqua, New York, USA. This was the first adult education program, in the form of a correspondence school in the United States [37]. Finally, in 1883, Chautauqua University was created. It successfully provided a broad selection of correspondence courses and summer semesters until 1892 [38]. In turn, in 1892, the University of Chicago opened the first college-level distance learning program in the United States [39]. In 1915, the National University Extension Association (known as the National University Continuing and Adult Education Association from 1980 onwards, and as the University Continuing and Adult Education Association since 1998) was formed with the aim of expanding the intellect and knowledge of all citizens [40]. Its branches mostly took the form of state universities.



In Canada, distance learning was introduced in 1889 to ensure degree opportunities for rural teachers who were unable to attend stationary courses [41]. In 1921, the Ministry of Education received a letter from one of the parents of a child who was living in a rural area. They were requesting study materials for their children, as they lived too far away from a school to attend in-person classes. As such, the first correspondence school began.




3.3. Europe


In 1776, the Jagiellonian University in Krakow, Poland, opened a correspondence course dedicated to artisans and, in 1779, the University of Warsaw provided correspondence-based physics lectures [42,43]. Distance education played an important role in Poland, where a secret educational and academic institution was established in 1886 under Russian annexation, called Flying University. It educated many people via distance education. One of the world’s most famous scientists, Maria Skłodowska-Curie, studied at this organization during her youth. Two decades later, the organization was transformed into the Society of Higher Academic Courses in Warsaw. Almost a hundred years later, in 1965, a Correspondence Education Department arose in the National Technical High School of Horticulture in Leszno [44]. In 1990, the European School of Correspondence Education in Poland was established. It taught correspondence English courses in seven countries in Central and Eastern Europe (Poland, Hungary, Romania, Russia, Ukraine, Kazakhstan, and Belarus) [42].



In turn, the first regular correspondence course was the External Programme at the University of London, which started in 1858. In 1894, the first distance learning college in the United Kingdom, i.e., Wolsey Hall, Oxford, was created. The first European distance learning degree program was established in 1858 at the University of London, and it was named the “People’s University” by Charles Dickens. It was affordable and suited to students from less affluent backgrounds [45]. In Berlin, Germany, the first correspondence language school was founded in 1856 [46].



The largest distance learning universities in Europe were established in the United Kingdom (Open University, 1969) and Germany (FernUniversität in Hagen or Distance University of Hagen, 1974) [47,48]. The first one was based on the hypothesis that communication technology could bring high quality degree-level learning. The second one offers academic study to the disabled, working people, ill people, elderly, or others, who do not have the time or ability to attend traditional programs.



In Sweden, distance education stated in 1898, when Liber Hermonds institution was founded [49] by Hans Svensson Hermod, who, after returning from the United States, where he worked as an itinerant teacher, published simple worksheets in five languages (German, English, French, Spanish and Italian). The result was a magazine that one could subscribe to for CZK 3 apiece. Subscribers could then attempt to translate the text and send it back for proofreading. This was the first step toward distance learning in Sweden. Next, he developed his concept and, in 1898, opened a private school. In 1910, thanks to this school, the first baccalaureate was completed.



In France, public distance education was established in 1939 in the form of correspondence courses. In 1944, the National Centre for Distance Education (Le Centre national d’enseignement à distance) was created. In 1986, this was amalgamated into the public services and took the form of a high school, which mainly educated sick children, ex-prisoners and deportees. Lessons were then are expanded and served the following purposes: Commercial, Elementary, and Teacher Contest Preparation [50].




3.4. Australia


Huge distances were also a problem for populations spread over large areas, like the communities of Queensland, Australia [51]. Since 1890, the Australian people have been able to take distance learning courses at International Correspondence Schools (ICS) in Pennsylvania, USA. The Australian branch was officially registered in 1920 [52]. The history of distance education within Australia began in 1910, when the University of Queensland established a Department of Correspondence Studies, offering a correspondence-based program. Thanks to this institution, many citizens were able to obtain an education. A year later, the University of Western Australia also joined in the experiment with distance learning [51,53]. The establishment of correspondence-based programs enabled education to be provided to many people, most of whom resided in rural areas. One’s geographical location or family status no longer played a crucial role in the enhancement of one’s qualifications. Additionally, traveling teachers started visiting sparsely populated areas of Australia. Education provided by them was limited to the elementary level. The outbreak of World War I put an end to the itinerant form of teaching, and the Correspondence School in Bridge Street was founded. In the early twentieth century, the Department of Education implemented an itinerant teacher project. The development of Australia’s postal service made it possible to use the post as a distance education tool. The first Primary Correspondence School was established there in 1922 [54]. In 1961, the Wyndham Scheme was introduced, and it offered to teach single subjects to students who were unable to complete them in full-time units for various reasons. The mail-based education systems lasted until 1967 [52]. The main disadvantage of this type of education was the one-way communication format, as the courses only contained instructions from the professors, and feedback was limited. The participants were not able to ask the professors questions or interact with other students. The development of distance learning courses in Australia and their popularity also had a spectacular influence on education in the UK, where, in 1969, the Open University was established. The extraordinary expansion of distance learning in Australia began in 1965, providing different levels of education through distance learning programs [55].




3.5. Africa


To provide equal opportunities for access to education for students from rural areas in Africa, in the first half of the twentieth century, universities worldwide ran various distance education programs. In 1946, the University of South Africa became the first public institution in Africa to provide a distance teaching service. Today, it is the largest facility offering this type of education on the continent [55].



The establishment of that institution opened the gate to distance education in many African regions. In 1973, the Department of Distance Education of the School of Continuing and Distance Education created the Institute of Adult Education, which was a Correspondence Unit, offering English, Economics, General Science and Mathematics, alongside many other courses. In 1995, the Distance Education Conference devised a new concept of distance education called “Accra.” It offered specific distance education programs for public universities, e.g., the University of Ghana [56].




3.6. Asia


The beginning of distance learning in China dates back to 1979. This took the form of correspondence education via the postal service [57]. In turn, in Japan, the first case of distance learning occurred in the late 19th century, in the form of reprints of lecturers’ notes, as there were no native language textbooks [58]. The first university to implement such a system was a private one—Waseda University. It was only in 1950 that the Ministry of Education recognized correspondence schools and thus allowed them to award degrees. Correspondence studies were covered by a different accreditation system than full-time studies. This division has been preserved and holds even today.



After India gained independence, as part of its five-year plan, the government recommended that evening study and correspondence courses should be considered valid, providing them with the power to grant their students external degrees (in 1967) [59,60]. The next step undertaken by India was a delegation to the Soviet Union to observe and evaluate its system of correspondence education. Thus, distance education via the post office at the undergraduate level was initiated in 1962 at the University of Delhi in the field of the arts [61]. Next, the system of distance learning was expanded, with top universities in India establishing directorates or departments of correspondence education. One of the pioneers in this field was Annamalai University [62].





4. Radio


The development of radio and television has, in some sense, ended the correspondence education era. Involving radio in the teaching process allows students to hear their teachers in real-time. Educational broadcasting began in the early 1920s, when academic institutions started transmitting educational materials, such as college lectures. The radio was an education medium for over 80 years, and its applications include school broadcasting, teaching adults how to read, covering basic adult education, and conducting social action programming. The main goal of radio-based distance education was not limited only to direct teaching, but also to improving the motivation and mobilization of listeners. It was also a source of news and information that was not easily accessible in printed form, especially in places located far away from any libraries.



4.1. America


In 1906, a new teaching unit was established, the University of Wisconsin-Extension, and, one year later, an amateur wireless station later known as the WHA started broadcasting. It was the first federally licensed radio station in the field of education [63]. As a result, the radio station was very popular, but it only offered college-level education. A year later, the Ohio State Department of Education developed the Ohio School of the Air program. The same year, the National Broadcasting Company (NBC) started “The Music Appreciation Hour”, which was dedicated to children. The program focused on orchestral music. Such programs began the avalanche of educational transmissions on the radio. Radio programs were inexpensive and immediately accessible, allowing quick changes to be made to the distributed teaching content in order to suit a broader audience. The Great Depression in 1929 had a significant impact on education and radio in the USA. Of the radio stations offering educational programs, only 20 percent survived this event. In 1930, the Columbia Broadcasting System (CBS) was created [64] and the Rockefeller Foundation and the Carnegie Foundation organized and funded the National Advisory Council for Radio in Education (NACRE) [64]. Moreover, in the same year, the Institute for Education by Radio (IER) in Columbus, Ohio, was established. This unit concentrated on education techniques that could be implemented via the radio. After World War I, radio stations that were owned by universities became a popular method of teaching in the United States. The first radio licenses were granted to the University of Salt Lake City, the University of Wisconsin, and the University of Minnesota, and, by 1946, the Federal Communications Commission (FCC) had distributed over 200 licenses to colleges [65]. In turn, in Latin America, radio organizations are considered the pioneers of distance learning [66].



In Canada, radio education started in 1941. First, it was implemented in adults’ teaching, i.e., the Canadian Association for Adult Education and the Federation of Agriculture initiated the Farm Radio Forum [41]. The series of radio broadcasts was coordinated by universities from all over the country.




4.2. Europe


The first educational radio program was organized in 1927 by the British Broadcasting Corporation (BBC), which became defunct in 1926 and was reestablished with the same name in 1927. It was led by the Professor of Music at Gresham College, Walford Davies. This form of distance education was popular until 1969 when the British Open University (OU) was created [67]. In partnership with the BBC, the university created weekly radio programs that were integrated with printed course materials. It provided news information for OU students and allowed them to share their experiences and ideas. The course became popular, and it was presented weekly, along with a television adaptation. Ten years later, the course was switched from the radio and TV formats into audio cassettes.



Radio broadcasts were also a response to the lack of schools in rural Germany. The first educational broadcast was created in 1966 by the Hessian Broadcasting Corporation (Hessischer Rundfunk, Frankfurt, Germany) and the University of Frankfurt, with support from other universities and the German Institute for Distance Education (Deutsche Institut für Fernstudien or DIFF) at the University of Tübingen. Some of these educational broadcasts evolved into academic broadcasts and resulted in many students obtaining degree certificates. The era of educational radio broadcasting ended in Germany in 1998 [68].




4.3. Australia


The use of the radio for teaching in Australia was hampered by low population densities in many areas of the country. The first official radio lessons were transmitted on 8 June 1951, from the Royal Flying Doctor Service in Alice Springs to provincial children. Children using this system had the opportunity to ask the teacher questions and also to interact with other children [69]. This service was called the School of The Air (SOTA), and on 9 May 2001, it celebrated its 50th anniversary [70]. In 2005, there were more than sixteen Schools of the Air and Remote Learning located around Australia, a network covering more than 1.5 million square kilometers [71].




4.4. Africa


In 1962, after gaining independence, a Correspondence College, the “Centre d’Enseignement Superieur”, was opened in Brazzaville, Congo. Teaching was conducted in French, and at the end of the 20th century, also in English. In 1974, the Government of Lesotho established the Lesotho Distance Teaching Centre (LDTC). This organization aimed to allow children and adults to learn to read, write, and count. In 1975, Nigeria followed Lesotho [72]. In the same year, the Institute of Adult Education and Distance Learning of Makerere University in Uganda was established.




4.5. Asia


In China in 1999, the Ministry of Education (MOE) launched a pilot project, which aimed to provide a distance education channel via the radio. It was initially supported by four universities: Tsinghua University, Zhejiang University, Beijing University of Posts and Telecommunications, and Hunan University [57].





5. Television, Audio, and Videotape Cassettes


Tape cassettes revolutionized the storage of sound data, using just a magnetic tape wound around two reels. They were invented by the Philips company in 1963 and named Compact Cassettes. They became a very popular way to listen to music and learn languages, and a revolution began in 1979 when Sony offered a portable, miniaturized cassette player—the Walkman. In general, the arrival of tape cassettes improved distance learning. As a new technology, they enabled course delivery by post or from a store [38]. Cassettes promised a stress-free education, greater learning opportunities, the closing of the gap in society between the poor and the rich via a reduction in the cost of education, and the possibility to listen to and repeat the course at any time of the day. This type of education preserved most of the advantages provided by the mix of radio and paper handouts. This type of data storage was widely used in schools, as well as in homes. Both teachers and students could easily prepare their cassette tapes. Teachers could prepare tapes for use in direct vocational instruction and to give feedback on written work [73,74]. They were very popular, especially in language courses, offering the ability to practice skills, such as the pronunciation of a foreign language, over long distances. This form of education was very popular for over 20 years, thanks to its portability.



The 1990s brought about video cassettes, with a quality similar to that of the television. These offered a significant improvement over audio-only courses, as students were now able to see the teachers and the visual aids presented. Visual information became more efficient for learning than audio information due to the visual contact between the teacher and the learner. Therefore, very quickly, video cassettes became more popular than audio tape cassettes. They were small, portable, lightweight, and easily available. The sound quality was not quite as good as vinyl discs, but it was relatively close. The only limit was the amount of data that could be stored on a particular tape. Longer tape recordings could store lessons lasting 90 or 120 min, while some other recordings were much shorter. Unfortunately, longer content required thinner tapes, which were more susceptible to breaking. Tapes were made with magnetic materials, such as magnetite (iron oxide), with cobalt additives, making them more elastic than older tapes, which mainly used chromium dioxide. Some tapes had a recording on both sides, which enabled the addition of more content. However, the magnetic material tended to leak out, shortening the life span of such tapes. Audiotapes were very popular for a long time. However, their final incarnation, in which they were modified with metal covers, made them more expensive. This was a crucial factor that lowered their position in the global distance education market.



5.1. America


In the early 1900s, attempts to include visual communication in the training process began. The first scientific unit that provided courses by television was the University of Iowa, United States of America, in 1934 [75]. Initially, problems such as interference and band allocation issues appeared. In 1950m scientific bodies noticed the incredible potential of television as a means of transferring knowledge, but not in the case of distance learning. Teachers used the television in the classroom as a tool to demonstrate and explain concepts, while citizens watched educational broadcasts at home. In 1952, special channels were reserved purely for educational purposes. In 1967, following recommendations by the Carnegie Commission on Educational Television, the Corporation for Public Broadcasting (CPB) was established [76]. In 1968, the Instructional Television Network was created at Stanford University. It provided instructions for part-time engineering students [77]. However, teachers were still reluctant to use television as a means of distance learning. In 1980, the first state educational satellite system, Learn/Alaska, was created. It provided six hours of instructional television a day to about 100 villages [78].



The huge demand for distance learning in Canada led to the creation of three units that deal solely with distance learning [41]. In 1972, Athabasca University (AU) was established. It enabled higher education in science and the arts via distance learning. In the same year, Télé-université in Québec was created. It offered university credit and noncredit courses throughout the province. In 1978, British Columbia brought to life the Open Learning Institute (OLI). These organizations ensured college, basic adult, technical, career, vocational, and university education to students throughout the province. In 1980, TV and Radio companies such as OLI, TVOntario, Radio-Québec, the Saskatchewan Communications Network (SCN), Northern Canada Television, and ACCESS Alberta delivered educational television programs to a wide range of audiences.




5.2. Europe


In Poland, in the early 1960s, the first educational television broadcasts for primary and secondary schools were released. In the years 1966–1971, television also entered higher education and the first television college, i.e., Television University, was established. This unit, which offered a combination of television learning and a correspondence course, was organized by Janusz Tymowski (Government Plenipotentiary for the Television) and Tadeusz Nowacki [42].



In Germany, in 1970, the University Association for Distance Education in Multimedia (Hochschulvereinigung für das Fernstudium im Medienverbund or HVF) was initiated. This organization gathered over 80 bodies dealing with education. These units developed common curricula, but the lack of common infrastructure led to a temporary suspension of their work. In response, in 1974, the state of North Rhine-Westphalia established the FernUniversität (Open University) in Hagen. This institution was modeled on Britain’s Open University. Despite political opposition, the university is still growing rapidly and remains a leader in the provision of distance learning to this day. In competition to HVF was the so-called “experiment in distance education using multimedia systems” (Versuch für das Fernstudium im Medienverbund). However, as an attempt at providing relief for overpopulated universities, this experiment failed. The first private units offering distance learning services were established in the 1980s [68].




5.3. Australia


In 1973, the Australian Film Television and Radio School (AFTRS) was created. Since 1976, it has been known as the Australian Film Television School (AFTS), which is a screen art and broadcast school covering the whole country [79].




5.4. Africa


In 1997, in Africa, a mixed TV–telephone education system was created, the World Bank’s African Virtual University (AVU). It enabled students in 16 African countries to take courses and seminars taught by professors from universities around the world [80]. Lecturers conducted classes in front of cameras and later broadcast them via satellite to African students. Students were able to ask lecturers questions using telephone lines.




5.5. Asia


Between 1979 and 1998, distance education took place in China via radio and television. In 1982, in Japan, the Open University of Japan (OUJ) was created [21]. It was modeled after the British Open University, but it had quite different aims. The mission of OUJ was to provide working people and housewives with the chance of lifelong university-level education. Teaching took place via the use of radio and television. In the beginning, only students from the Tokyo agglomeration were allowed to participate in the classes. Later, others were also permitted to join, but this required a special antenna and receiver. In 2006, OUJ switched to digital broadcasting.



In 1975, experimental satellite television began using this medium for distance learning. This first took place for agricultural and community education, along with Farm Radio. In 1984, the “Countrywide Classroom” television and video series was started. In 2005, a special educational satellite called EduSat was launched. The primary and secondary education sectors experimented with distance teaching technologies and implemented them much faster than the higher education sector [81].



From the point of view of teachers and students, remote learning by radio and television had one major drawback—one-sidedness. The listener is only a silent recipient of the broadcast and TV images. Only the use of a telephone enabled two-way communication. This form of communication was proposed for the first time in 1965 at the University of Wisconsin, USA [82]. The decade of the 1990s revolutionized teaching and learning due to the development of modern technologies like computers and the Internet. This revolution opened the doors of the classroom to everyone, no matter where they were.





6. Floppy Disks and CD-ROMs


Although audio and video cassette tapes were a revolutionary method for distance learning, they were replaced with floppy disks, which enabled the transfer of printed materials, as well as audio and video recordings, in an electronic, digital form, enabling the storage of information for use by the learner at any time. Distance learners could obtain more knowledge than from printed books and cassettes with the use of computers. This data storage medium quickly replaced them and became prevalent globally.



As floppy disks were on their way out, distance learning turned its attention to data storage media that could store much more data. Compact Disc Read Only Memories (CD-ROMs), also called CDs, lead to a decline in the popularity of audio cassettes, video cassettes, and floppy disks, offering cheaper production costs, longevity, better audio quality, and higher data storage capability. As the technology evolved in the 1990s, many schools and other institutions began using CD-ROMs to improve teaching. The format was even more suitable for distance learning over a flexible period of time than cassette tapes. CD-ROMs offered educational games, discoveries, educational movie courses, instructions, and exercises. It was possible to learn not only by listening, as in the case with the use of cassette tapes but also to interact with multimedia software. This software, available on CD-ROMs, became necessary for many institutions delivering lectures, tutorials, and even project work.



PLATO


The invention and development of personal computers changed distance education forever. Educators are now able to create distance education electronic courses that can be delivered to several computers that are connected. The first system dedicated to that field was created at the University of Illinois in the 1960s [83,84]. It was named Programmed Logic for Automated Teaching Operations (PLATO) and consisted of computers that were distributed throughout the academic campus [82]. Over time, that system expanded and was connected to a high school in Illinois. Students were able to learn using PLATO through online forums, message boards, chatrooms, and remote screen sharing. Due to the expansion of the global Internet, the era of PLATO ended in 2006. However, PLATO was a precursor to today’s online world of education.





7. Internet


The first computers were costly and cumbersome. They were challenging to maintain and required a dedicated, specialized operating staff. In practice, this limited access to computers to only a specific group of people, such as university personnel, government employees, larger businesses, and electronic hobbyists. Universal access to computers was initiated by the advent of the first solutions designed for personal use, i.e., Apple II in 1977, the IBM PC in 1981, the Apple Macintosh in 1984, and the Windows operating system in 1990 [85].



The rise of the Internet made it possible to conduct distance teaching in entirely new ways. Before the birth of the Internet, scientists predicted the existence of fiber-optic networks that would transmit information. J. C. R. Licklider proposed the general idea of an “Intergalactic Network” of computers in the early 1960s. Then, the development of the “packet switching” concept (the method for effectively transmitting electronic data) contributed to the foundation of today’s Internet network. By the end of the 1960s, the Internet network’s first working prototype appeared: the Advanced Research Projects Agency Network (ARPANET) [86,87]. This U.S. Department of Defense system used packet switching to allow multiple computers to communicate on a single network. In the 1980s, Tim Berners-Lee laid the foundations for today’s web service. At that time, the web was a space where stored information could be found by entering a particular address. The first successful implementation of a data exchange public network was the French Minitel. An online, accessible video–text system was introduced in France in 1982 by France Télécom and La Poste [88,89]. A particular terminal was needed to use this system, consisting of a keyboard connected to a small monitor and a modem. Under the applied business model, these terminals were distributed for free by France Telecom, and only their use was associated with fees. Computers compatible with this system were also developed, e.g., Thomson TO7. Minitel operated until June 2012. In the 1980s, companies started using computer-based programs to train new employees [90]. The computer connection services allowed dial-up modem access, but still used proprietary networks. Some of the universities opened their isolated internal networks, which allowed faculty and students to communicate. A real breakthrough in service delivery was initiated by the hypertext language’s development, dating back to 1990, and the first integrated web browser (Mosaic) in 1993 [91]. Figure 1 shows a schematic representation of distance learning via the Internet.



7.1. America


In 1989, online educational programs were launched at the University of Phoenix. They used CompuServe, which was one of the first online consumer services. In 1992, the Alfred P. Sloan Foundation developed the Asynchronous Learning Networks (ALN) as an educational alternative for people who could not attend traditional classes in a classroom [92]. Since the mid-1990s, universities and other scientific units have used the Internet application for the transfer of knowledge. The first significant university to introduce online courses was New York University (NYU) in 1998. Others followed soon after [93]. In turn, Jones International University, Colorado, launched five bachelor’s degrees and 24 master’s degree programs online. In 1997, the California Virtual Campus was formed, with the universities of Princeton, Stanford, and Yale forming a union offering online learning. Next, the University of Oxford also joined their union [94,95].



In Canada, the first college that used the Internet as a learning source was OntarioLearn (1995) [41]. Other universities were quick also to adopt this approach: Campus Manitoba (1998), BCcampus (2002), and eCampus Alberta (2003).




7.2. Europe


In 1998, the British Open University and its American branch, the United States Open University, were established. The latter ended its activity in 2002 due to an insufficient number of participants.



The first online studies in Poland started in 1996 at the AGH University of Science and Technology in Cracow (Extramural Education Centre, currently E-Learning Centre), in 1999 at the University of Warsaw (an interdepartmental Centre of Open Multimedia Education), and in 2000 at the Warsaw University of Technology (Centre for Distance Education). In 2002, Maria Curie-Skłodowska University in Lublin and the High School of Humanistic and Economics in Łódź created the Polish Virtual University. The first courses covered topics from management and marketing to computer science, political sciences, and nursing. In 2001, the Warsaw School of Economics (SGH) enabled its students to attend classes and lectures online and download additional study materials. SGH’s Extramural Education Development Centre shared these resources. In 2005, the Distance Learning Centre at the Jagiellonian University employed online learning using the BlackBoard and Modular Object-Oriented Dynamic Learning Environment (Moodle) platforms [42]. Other organizations have followed similar distance education schemes, with courses mostly based on the Moodle platform.



In Germany, virtual universities (and fusions between virtual and traditional universities) began to emerge in the 1990s as genuine university projects [96]. The university centers, such as those in Oldenburg, Lüneburg, Hildesheim, Kaiserslautern, Koblenz, or Karlsruhe, offer online instructional support programs, seminars, or multimedia educational materials [68].




7.3. Australia


In 2001, ICS Australia was renamed Thomson Education Direct, and distance learning focused on developing, sharing, and popularizing online courses. In 2007, this unit became part of the academic publishing company Cengage Learning and changed its name to Cengage Education. In 2011, the university was taken over by Nexus Education Group Pty Ltd. and renamed Open Colleges [51].




7.4. Africa


The World Bank’s African Virtual University provides access to scientific journals, a digital library and working papers on the Internet. In 2005, the Institute of Adult Education and Distance Learning of Makerere University in Uganda opened a Ph.D. course taught via the Internet. A specialized e-learning system was also established, named the “Mobile Learning Model (MOLODUM)”, designed to increase the interaction between on-site and distance learning [97], and was based on mobile phone applications. Soon, thanks to an organization called “Distance Education Association of Southern Africa” (DEASA), distance learning at both primary, secondary and tertiary levels was introduced to countries such as Botswana, Lesotho, Swaziland, Namibia, Malawi, Mozambique, Zambia, Angola, Tanzania, Zimbabwe, Mauritius, Seychelles, Madagascar, the Democratic Republic of Congo and South Africa. In fact, most of the countries in sub-Saharan Africa have taken an Internet-based approach to distance learning. For example, Ghana’s government puts a great deal of stock in Internet-based education to ensure citizens’ access to higher education [98].




7.5. Asia


In 1999, the Ministry of Education (MOE) launched a pilot study of distance learning via the Internet. It brought together six universities (Tsinghua University, Zhejiang University, Beijing University of Posts and Telecommunications, Hunan University, Central Radio and TV University (CRTVU)—currently the Open University of China (OUC)). All units contributed to a diploma degree in distance education. At the very beginning, Tsinghua University welcomed international students. Nowadays, the Beijing University of Posts and Telecommunications conducts remote education via the Internet but offers courses via the postal service. The activities of Zhejiang University and Hunan University were limited only to the respective provinces where they were located. The program expanded to 23 more bodies in the following years, thus moving education from the elite level to the general level [99]. In Japan, OUJ began making lectures available on the Internet in 2008 [58]. Since 2012, materials have also been available via mobile phones. In 2011, the Modular Object-Oriented Dynamic Learning Environment (Moodle)-based learning management system (LMS) was introduced. It enables students to ask and answer questions (mostly multiple-choice questions) online. This system is also used when constructing a master’s thesis. In 2009, the Wakaba System was created. It allows students to access their grade records through a web browser and to register for courses online. In 2010, for the first time, OUJ students were provided with email accounts via Gmail.



Distance learning units in India have adapted to Internet-based learning over the years. The Indira Gandhi National Open University (IGNOU) developed a modular education system via the Internet, and provincial universities have adopted it. The course provided by IGNOU was supported by the Moodle learning management system [100].



In the Information Age, real-time video and audio communication are available thanks to the Internet [100]. In 2012, TEDEd launched educational videos from the world’s top teachers for free [101]. Following the path taken by TEDEd, Course Hero curated and launched 22 free full-length courses [102]. This shows that the transformation of lectures to a digital format is of high importance. Such courses offer many advantages. They are free of charge, it is possible to access them in a flexible timeframe, and they offer equal access [103]. In many fields, it is hard to convert analogue knowledge into digital formats. For example, traditional practical anatomy training is nearly impossible to convert into an online-only version [104]. The same problem affects chemistry workshops and biology, and all other fields where students gain individual manual practice. The Internet began a new generation of distance learning technology, forcing universities to redesign many courses, delivering them using new tools. VR goggles are useful when teaching medical students, as learners can watch a simulated operation without putting patients at risk. However, alternative ways of teaching are needed to achieve similar learning outcomes as physical education [105,106]. Technologies based on Virtual, Augmented, or Mixed Realities seem to be a promising direction.





8. Virtual, Augmented, and Mixed Realities


Immersive technologies, such as Virtual Reality (VR), Augmented Reality (AR), and Mixed Reality (MR), have great potential to revolutionize education systems [107]. Virtual Reality is the creation of an artificial environment using computers. It includes the creation of objects, spaces, and events [108,109]. To participate, the user needs a head-mounted display (HMD) or headset. In turn, Augmented Reality enables users to partake in an interactive experience in two existing parallel worlds (real and computer-generated) by providing a composite view [110,111]. This technology enables users to display additional digital information in the real world. This could be in the form of pictures, 3D images, sounds, or text. Technology has recently taken a step further and made it possible to expand AR features, creating Mixed Reality [112]. MR enables users to actively interact with digital information mixed with the real world in real-time. The first MR immersion system was created using the Virtual Fixtures platform at Armstrong Laboratories in the USA. Thanks to the Head Mounted Displays (HDMs), such as Microsoft HoloLens [113], Magic Leap One [114], or AjnaLens [115], it is possible to implement such a technology in the teaching process. As a natural consequence of this, initial attempts to implement VR/AR/MR technologies have been made, including applications in fields such as engineering [116], physics [117], medical studies [118,119,120], and biology education [121].



The implementation of VR/AR/MR technologies in education is related to generational differences in communication and learning styles [122]. Millennials (generally considered to be people born from 1980 to 1994) are familiar with smartphones and tablets, but the signature technologies of Generation Z (generally considered to be people born after 1995) will be VR/AR/MR glasses and 3D printers.



8.1. Virtual Reality


Virtual Reality allows for a fully immersive simulator in which nothing is left of the real world. It involves the multimedia creation of objects, spaces, and events [123]. It also allows for the creation of a virtual laboratory, such as a physics, geography, chemistry, or biology classroom. Among this solution’s huge advantages are the cost savings generated by avoiding the performance of expensive exercises in practice and, instead, simulating them in VR. This appeals primarily to areas such as medicine. Another benefit is connected to safety issues. For example, a VR chemistry laboratory enables students to observe a wide range of dangerous reactions, such as combustion, explosions, and others, safely [124]. VR aims to link both real-world classrooms and online distance learning via a single platform. An attempt at a pilot distance learning system that uses virtual technology was presented in [125]. Another prototype, the smartphone or Virtual Reality viewer (AulaVR), which allows students to participate in face-to-face distance learning, is described in [126]. Moreover, another interesting application of VR is the Cave Automatic Virtual Environment (CAVE). The user is located in a dedicated room in which unique displays act as walls and floors. There are also some applications related to cultural heritage education [127]. The application of VR in higher education was enthusiastically received by students [128]. Simultaneously, the hardware requirements and the enormous costs associated with this technology make it difficult to use VR in education on a mass scale.




8.2. Augmented Reality


AR can positively impact students’ academic performance and can be considered a useful anatomy teaching tool [129]. Augmented Reality was implemented in neuroanatomy teaching as two-part 1 h courses [130]. The first part included a medial lemniscal path to the primary somatosensory cortex. At the same time, the second part enabled the exploration of the flow of the cerebrospinal fluid from the ventricular system to the subarachnoid space. The participants were a group of 16 first-year medical students. As a result, more than 80 percent of students wanted to include AR in their traditional curriculum courses. AR was also implemented in courses for nurses [131]. A dedicated application enabled the anticipation of consecutive steps during medical operations. CAE Healthcare company introduced the Vimedix AR clinical training system, in which students can explore human anatomy in 3D. They can explore animated hearts, lungs, or abdomens and observe in real-time how the ultrasound beam cuts through the anatomy to generate an ultrasound image [132]. An interesting point of view was presented in [133]. The paper is presented in the form of an interview with medical doctors. One of them stated that AR technologies help students to understand spatial relationships, but they do have some disadvantages, such as mild eyestrain, headaches, or motion sickness in some students. In summary, Augmented Reality can be an effective tool that enables a better understanding of how to act in real situations, makes the theoretical content more attractive, and thus increases students’ motivation and learning outcomes [134].




8.3. Mixed Reality


The first commercially available medical course based on MR technology was provided by Case Western Reserve University School of Medicine (Cleveland, OH, USA) in cooperation with the Cleveland Clinic (Cleveland, Ohio) in 2016 [135]. The application “HoloAnatomy” is based on a 3D holographic course of human anatomy using Microsoft HoloLens. This tool enables the users to rotate, inspect, and virtually dissect a whole body and parts to see and understand the structures, systems, and organs. The HoloAnatomy comparison to traditional cadaveric dissection was presented in [136]. This application was also one of 50 winners of a 2017 Digital Edge Award. In turn, Pearson proposed a learning tool for nurses and affiliated medical schools [137]. Digital Pages, a Brazilian company, developed the interactive “Next Surgery” application for planning operations using Microsoft HoloLens. The application uses holographic projections in planning surgical procedures. Next Motion, a France-based company, proposed an application designed to run on HoloLens and assist in the teaching of aesthetic medicine. The application guides the surgeon through the entire medical procedure while identifying the parts of the patient’s body that should be treated and the risk areas to be avoided. Using a facial recognition system, the application applies an authentic 3D hologram tailored to the patient and tracks his movements to maintain the continuity of the image adjustment. This allows the surgeon to observe the veins, arteries, and muscles of the face, and, in cases of aesthetic medicine, also the sites of Botox injection. In [138], two Australian higher education classrooms in physiology and anatomy were analyzed, concentrating on students’ perceptions. It was found that AR-supported lessons are more popular and effective than other forms of distance learning, but they come at a higher cost, as AR devices are somewhat expensive. Mixed Reality is used not only in universities, but also in primary, secondary, and high schools. For example, in a local primary school in Singapore, an application containing two Solar System and Plant System modules was developed.





9. COVID-19 Pandemic and Distance Teaching Reality


Before 2020, the main reason for distance education was either the remoteness of students from teaching centers or poverty. However, in 2020, to slow the spread of the COVID-19 pandemic, schools were forced to limit face-to-face teaching and move to the digital world, i.e., online remote learning, at least for a while [139]. This shift was very rapid and, in some ways, brutal: most schools and teaching institutions were not ready for this occurrence because remote education was not the expected standard for education. Governments of different countries put in place various countermeasures to protect citizens against the spread of the COVID-19 pandemic. These restrictions covered not only involved limitations on movement, covering the mouth and nose, introducing lockdowns, or closing facilities such as shopping malls or sports facilities, but also the closure of schools, kindergartens, and universities in many countries, making it necessary to introduce distance learning. Across the world, there are currently more than 1.2 billion children in 186 countries who are affected by school closures due to the pandemic [140]. Most European countries decided to close their schools as early as March 2020 and temporarily reintroduce full-time teaching due to distance learning limitations only as a top-down regulation [141,142].



On the other hand, the approach to closing these institutions differed depending on the country. Some countries decided to close only high schools and universities, while kindergartens and primary schools remained open. Other countries introduced a shift system for students or hybrid learning models. Two main approaches to the rapid emergency education response were observed. The first concerned countries where educational systems had the technical and institutional capacity before the pandemic, allowing them to implement remote learning quickly. These countries practically closed their schools overnight, and children were left to learn at home. The second model was introduced in countries that had no experience in distance education. These regions had to react quickly to these changes by adjusting their resources or simply building them from scratch. As such, not all distance learning models started in the same place.



In Sweden, such switching was obligatory only for upper secondary schools, while other schools were left to make their own decisions regarding the provision of education [143]. Education on all levels was plunged into chaos due to unclear regulations, a lack of remote learning tools, and the absence of appropriate training for teaching personnel. Schools and universities, which work remotely, use solutions based on remote communication platforms such as Zoom, Google Classroom, Microsoft Teams, D2L, and Edgenuity [144]. Some countries had a much easier transition to remote learning than others. For example, in Sweden, in 2016, almost all students used the Internet every day (about 98 percent). About 40 percent of adolescents owned multiple personal electronic devices, such as tablets, computers, and mobile phones [145]. Interestingly, distance education in secondary schools in Sweden was rare. After the lockdown was announced, schools switched to remote classes within one day, and 75% of students assessed that they were well prepared for remote learning [146].



Countries with a limited capacity for online teaching, or where this would be impossible, launched TV and radio teaching during the pandemic (e.g., Peru, Sierra Leone and Kenya). In Latvia, a dedicated educational video channel (tavaklase.lv) was created [147], and, in Poland, a program for students in grades 1–8 of primary school was broadcast from Monday to Friday on the public channels of Telewizja Polska (TVP) [148]. Furthermore, in Romania, a digital platform (digital.educred.ro) gathered relevant, validated, and recommended e-learning platforms and online learning resources in one place [149]. In some regions, additional support for the distance learning process was introduced, allowing teachers to contact students’ families, making phone calls or home visits, and a free mobile application that allowed teacher-student interaction, e.g., in Sao Paulo state, Brazil [150].



Other countries, such as Luxembourg and Greece, introduced a rotational teaching model [151]. This allowed smaller groups of students to return to school at different times, thereby minimizing student-teacher interaction and mixing, thus reducing the transmission of COVID-19. As such, students were allocated specific days or weeks where some of them studied at school, and the rest studied remotely. Of course, the children who attended schools followed a robust full sanitary regime—wearing a mask, keeping a safe distance, and disinfecting their hands. Classes were also adequately prepared—children did not sit together at desks, and rooms were disinfected regularly. Some schools also decided that children would stay in classrooms during breaks to organize their movement.



Some countries developed different learning scenarios depending on the number of cases of COVID-19 in the country, called traffic light systems (e.g., Norway, Belgium and Austria). Belgium introduced a traffic light system for schools based on four colors: green, yellow, orange, and red. In a situation where the “green scenario” is introduced, all students go to school, and only hand hygiene is enforced. Yellow introduces a hybrid model of teaching in high school and restrictions related to maintaining a social distance and students wearing a mask. When the number of cases increases dynamically, the orange scenario is introduced and a rotation system for all students is implemented. The red scenario is more restrictive than the orange, introducing stringent hygiene rules. In Belgium, the above-described restrictions did not apply to kindergartens and primary schools, which operated on ordinary principles, with only the hygiene rules being maintained [152].



Countries such as Croatia, Germany, and Poland, decided to introduce a hybrid teaching model. Kindergarten and primary school grades 1–3 were resumed, and education for the upper grades of primary and high school was introduced remotely, except for vocational courses and laboratory classes. Some universities also opted for such solutions, like Wroclaw University of Science and Technology or Jagiellonian University, Poland [153]. In turn, many universities, such as the Warsaw University of Technology, Poland, switched to remote learning by the end of the academic year.



Due to the European Commission data, schools in most of the European countries have digital strategies and agendas [154], which make it possible to maintain digital learning. Some general practical recommendations for schools, teachers, and students’ families regarding education during the pandemic were also reported in the United Nations Educational, Scientific and Cultural Organization (UNESCO) report [155]. In many countries, schools and some universities were completely unprepared for such developments. Some teachers said they had received support, while others were left to fend for themselves, with no financial support for buying educational supplies and no training in using remote learning tools.



For example, outside Europe, an emergency policy for “Suspending Classes Without Stopping Learning” was introduced in China. In essence, this policy aimed to suspend face-to-face teaching and shift education into an online environment as smoothly as possible. Government regulations were implemented to prepare the necessary infrastructure (e.g., arranging appropriate access to network services) [156]. Appropriate training was also provided to teachers regarding the use of online learning platforms and methods. However, this implementation encountered issues; not everyone in China has access to fast broadband Internet, which is required for online education. According to the Chinese government’s 2018–2020 plan, by 2020, 98 percent of the country’s villages should have access to broadband Internet [153]. That leaves two percent of the population vulnerable to being left out of online education. In China, as of March 2020, Internet penetration was 64.5 percent, meaning a significant portion of the population still has no Internet access. This could hinder the implementation of online learning. In fact, in March 2020, only 46.8 percent of students used online education via the Internet [154].



Researchers attempted to analyze how lockdown and remote learning affected schools and academies. In [155], the impact of the blockade caused by the COVID-19 epidemic on higher education in the Czech Republic was examined. A survey concerning the ability to implement teaching online (at home) and the flexibility of institutions was conducted. Several remote learning techniques, such as streaming via Microsoft Teams, Zoom, pre-recorded videos, as well as face-to-face and online teaching and online consultations, were considered. Moreover, technical equipment, the software used for remote communication and the strong tendency of academics to use other solutions than those that were recommended were taken into account. It was found that, while the institution had special software before the pandemic, the knowledge of how to use it was almost equal to zero. However, such a quick reaction to the situation would not have been possible if the software was not available. The study pointed out that the description of the learning process and its documentation is of high importance. The transformation of traditional lessons into fully remote classes requires lessons, schedules and learning activities to be changed.



In the context of the Arabian culture, the consequences of implementing distance learning as a countermeasure to the development of the COVID-19 pandemic were presented in [23]. The analysis carried out suggests that the society was able to adapt to the new prevailing rules. The factors that contributed to the discipline of society were related to the advancement in communication technology, the increasing strength of individualism, and the fear of being infected with an unknown virus. An interesting study was also conducted by the authors of [157]. The research survey considered a group of notary employees in Turkey, who voluntarily used a distance education platform. User satisfaction turned out to be strongly related to age, and factors such as gender, work duration in the profession, number of notary employees, educational level, and previous practice in distance education did not show significant differences. In turn, in [158], the status of Turkish secondary school education regarding distance education during the COVID-19 pandemic in Turkey was investigated. The study was based on the opinions and observations of teachers. It was found that the teaching staff had huge problems with the new teaching method and that they could not teach Turkish remotely in an acceptable manner.



While educators and academic theatres have experienced challenges during the COVID-19 pandemic, on the opposite side, we have pupils and students, and we should consider their difficulties, findings, and satisfaction in connection with remote learning. Currently, the world is struggling with the third wave of the pandemic and many countries have been forced to close their borders. A sense of fatigue among many students and teachers has been consistently growing. An analysis of two universities, one in China and one in South Korea, suggests that study satisfaction during the COVID-19 pandemic has decreased over time [159]. These results were unexpected, but students who were satisfied with the traditional way of learning were also satisfied with the remote form. International students were much more satisfied than domestic students.



Moreover, the effort that the tutors put into distance learning was strongly correlated with student learning satisfaction. However, the lack of physical contact negatively affected the students’ sense of community and overall satisfaction. Despite being satisfied with the individual teaching mode, students began to see group work as a much less satisfying part of their online learning. Additionally, about 60 percent of students said they would like to learn online after the pandemic. In turn, 70 percent of India’s agricultural students declared readiness for remote learning during the pandemic [160]. They preferred to use smartphones for online learning and attended the recorded classes with quizzes at the end. It was found that the flexibility and timing of remote courses for students from rural areas with broadband problems is a huge advantage. However, this type of study specificity, which requires practical classes, is only possible thanks to the hybrid learning model.



It is also worth stressing that growing Internet consumption and the advantage of online life over everyday life may lead to psychological and/or even psychiatric disorders [161], such as depression and anxiety, as well as harassment. Internet addiction has many similarities with addiction to the consumption of toxic substances. The results obtained suggest that the implementation of university educational programs to redirect addictive behaviors, which are a consequence of the Internet’s excessive use, is of high importance. Initial research in this area was already carried out before the pandemic [162]. It was found that there is still a long way to go when it comes to perfecting remote learning in higher education.



Another important issue is connected with what we can observe during personal contact. During remote learning, children lack contact with their peers, especially the youngest students, who find it difficult to focus while learning on a computer, requiring the significant involvement of parents, who work simultaneously as the child is learning. Additionally, some children received a wholesome meal at school, which was often the only hot meal they received during the day in impoverished regions. As a result of the switch to remote learning, children have begun to lack adequate nutrition, which could translate into serious health problems. It should also be emphasized that a teacher who has direct physical contact with a student may notice that the child is a victim of domestic or school violence, or that he/she may suffer from psychological problems, such as depression or anxiety. Unfortunately, some of these problems may go unnoticed in distance learning, and the consequences can be dramatic [152].




10. Discussion


Distance education appeared for a distinct purpose [23]. It provided opportunities for students to participate in courses that were not available to some learners, due to the fact that the distance between their home and the nearest school was too far, or because the fees charged by other educational courses were too high. From its inception, this form of education offered much more to those who needed it than was visible at first glance. It offered everyone an equal chance, regardless of their wealth, culture, gender, or religious background, overcoming geographical and demographical challenges.



Technology and communication development has dramatically changed distance education in recent decades, making courses widely available and more attractive. It has improved the quality of distance courses, but, at the same time, despite the tremendous effort of distance educators, for some topics, opportunities to gain certain types of knowledge, such as practical knowledge, are limited [163,164,165].



Each form of distance education has two sides: strengths and limitations. Early forms, such as correspondence courses and pure audio broadcasts, suffered from multiple weaknesses that limited the effectiveness of learning and professional development [166]. Despite the implementation of well-planned courses filled with high-quality instructions, these courses were limited by several factors, primarily dependent on the target audience and the media used to provide the course [167]. The main issues were the lack of efficient monitoring and evaluation of learners, the lack of interactive tasks, and limited learner engagement [168]. Printed materials could be unattractive, especially when the course had a paucity of engaging content or learners who preferred abstraction instead of organized concepts. As fast as these courses appeared, they required improvement [169]. Audio-based courses, appearing as broadcast radio or tape/CD-ROM-based media, were more promising, offering interactive content delivery [170]. They combined the learner and the educator skills with hands-on development, enabling learning without textbooks or other resources, and visualization of the concepts being taught. However, that form of education also had many disadvantages, such as boredom while learning when broadcasts appeared daily, access to electronic media, limited interactive tasks, and a lack of interaction with classmates and educators [171]. Despite the fact that audio learning was supported with visualization, combining hands-on development, this form of education has a high risk of long-term dissatisfaction. Visual materials provided a combination of words and pictures, and their simultaneous presentation, instead of their separation. Simultaneously, even the aforementioned form of education had limitations, like the boredom of learners due to unequal attention being provided to all participants of the courses, a lack of interpersonal, direct interaction, and less efficient learning compared to a direct learning format [172]. This format also limited the learning of practical knowledge [173]. Learners could only obtain some theoretical knowledge and did not interact with classmates as in the traditional education system.



The next iteration of distance learning development made it possible to combine many teaching modes and even provided simultaneous contact with educators, offering flexibility regarding the time and place in which education could take place. Since mobile electronics are standard in everyday life, online learning became one of the popular forms of education. In many situations, it is the only opportunity for people to obtain some level of education. Now (not only during a pandemic) people can obtain a degree by studying online. This form of teaching, just like previous correspondence, audio, and visual modes, has its advantages and disadvantages, which are described below.



Online learning offers broad access to education—not only during a pandemic—in specific geographical regions, and also for people with disabilities. Moreover, some people who could carry out their work remotely during the pandemic decided to move from the city to the countryside temporarily and, thanks to remote education, their children could live up to hundreds of km from their school and still obtain an education without having to change schools. Due to the economic crisis and, for example, the closure of restaurants, cinemas, etc., students who lost their jobs moved to their parents’ homes to avoid having to pay rent and could also continue their education from various locations. Distance learning also offers flexibility—some schools or universities do not have a fixed timetable, or can set an individual teaching mode and decide on the dates of classes. Thanks to this solution, students can successfully combine their studies with full-time work and thus gain knowledge and professional experience simultaneously. Another advantage of online learning is its broad access. Course participants can live on the other side of the continent and study remotely without additional costs, such as travelling to the institution offering the course or renting a flat.



Moreover, online courses are very often recorded so that students can study anytime and anywhere. This allows people to participate in a more significant number of classes than in the case of full-time teaching. It also leads to time and money being saved. For parents, remote learning means that there is no need to drive their children to school, no traffic jams, less fuel consumption, and no carbon footprint! For students, there is also the possibility of living outside the university, translating into savings on the cost of renting a flat and buying food (outside large cities, food is often much cheaper). This form of distance education also requires being knowledgeable regarding new technologies. Students can also learn remotely by receiving training materials in a digital form, so there is no problem with accessing them, and they cannot be lost like notes. Working with a computer and acquiring the Internet skills necessary for remote learning is valuable, especially for the youngest students. This form of education also makes it possible to educate students from home, so teachers who cannot leave their families alone at home may teach from their own houses [168,171]. These are advantages, while each distance learning mode also has its disadvantages.



One of the most common ones is limited access to the broadband Internet. Course participants often do not have equal access to an efficient Internet connection, so participation in synchronous courses can be problematic. Additionally, the lack of physical interaction with teachers and other course participants cannot be substituted with sending an email. Individual attention makes it impossible to get immediate feedback when needed, and written words can be less efficient for explaining complicated topics than spoken words. Quite often, educators also have little time to deeply explain minor yet essential details or concepts of particular topics. Another limitation of online learning is a lack of motivation. Personal interactions in classical forms of education enable students to stay focused while learning much longer than during online courses, especially when they have non-interactive lecture forms without discussing ideas with course participants. Simultaneously, participants can be distracted by many factors—from electronic ones, such as advertisements, to more engaging content on other websites, social media, or factors in their environment, such as home duties. In distance learning, students’ contact with each other and teachers is minimal. Students can meet after school if possible or communicate online, but this teaching method does not develop communication skills or teamwork skills. The lack of face-to-face interactions within the study environment and with fellow students makes it difficult to build relationships. New technologies for online learning help but also hinder. Unfortunately, more and more tools are being developed that make it possible for students to cheat on online exams or even impersonate other people. Therefore, many schools and universities decide to conduct exams in a stationary manner, which requires students to come to school or university in person. Remote teaching also does not work in situations where there is a need to carry out many practical exercises, e.g., welding, chemical experiments, etc. The difficulty, in this case, is the lack of access to materials and equipment at home. Of course, new technologies are introduced, such as AR and VR, but even the most modern simulators will not replace future doctors or pilots. Last but not least, distance education cannot be substituted in fields where practical knowledge is required, such as medicine, engineering, etc. [170].



Distance learning has changed in recent decades, becoming very popular, and is still a growing market. Its concepts have changed rapidly, but technological development still requires improvement and redesign for today’s solutions and the solutions of the future. The pandemic is slowly changing the perception of distance learning by the public, especially employers, but there is still an opinion that a study completed remotely is less valuable than full-time education.




11. Conclusions


Surprisingly, distance learning is not a modern phenomenon. Before the age of computers, this form of education was possible via postal services. Much of the twentieth century’s distance learning took place mainly via radio and television due to the highly accessible equipment and the fact that there were no additional expenses for learners. Unfortunately, the only way to ask a question or interact with the teacher was by sending a letter to the studio where the educational broadcast was performed. In recent years, rapid developments in communication technologies and computer systems have led to multimedia formats. As a result, distance education moved away from correspondence and radio to audio/video broadcasting, teleconferencing, computer-assisted instructions, e-learning/online learning, podcasting, or Virtual/Augmented/Mixed Realities.



Distance learning may offer many advantages over traditional face-to-face teaching and training. The most significant ones are place and time independence. Both enable students to learn at any time of the day, anywhere they are, resulting in the spread of education to remote areas and societies with very little time for traditional education.



We can be sure of one thing, however: the COVID-19 pandemic represented a genuine test for the e-learning formula, and different countries have coped to different degrees.



Distance education has many advantages, above all the quick access to materials, the ability to check the students’ knowledge on an ongoing basis, the individualization of the learning process, the possibility of working in a group, and direct interaction between the student and the teacher. However, it must not be forgotten that one of the most significant advantages of full-time study is constant, direct contact between the student and lecturer. It is challenging to replace this, even with the latest technology, and the practical knowledge that is fundamental to several professions cannot be replaced. The teacher, especially in the early stages of education, such as elementary or high school, is responsible for teaching children. Often, through direct contact with the student and observation of their behavior, a teacher can assess whether a child has problems, e.g., at home or with friends, and can react quickly. Furthermore, a child studying at school has contact with their peers, which significantly impacts their development. Moreover, distance education cannot replace practical workshops, where manual skills are taught. However, it should be emphasized that, in situations where access to education is limited, e.g., by the COVID-19 pandemic, distance learning provides a worthwhile alternative.
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Figure 1. A schematic representation of global distance education (own sources). 
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