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Abstract. This paper presents responses of several countries to the Covid-19 pandemic in 

educational institutions, and how universities and schools strove to complete the academic 

year during the pandemic. The pandemic forced institutions throughout the world to shift 

to fully online learning for students in schools, colleges, and universities. This paper also 

presents a comparison of different responses in universities and schools when 

implementing full online learning. Online platforms have been used by students and 

teachers, which requires gaining technical competencies and training courses to provide 

continuity of learning and teaching to complete the current academic year 2019/2020. 

Several countries such as the UK, Italy, Spain, Australia, and the USA have adopted 

various responses in their educational institutions during the Covid-19 pandemic to 

complete the academic year 2019/2020. Benefits of some implementations of fully online 

learning will also be presented, besides the concept of ‘Smart City’ as defined in academic 

research. 
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1. Introduction

Since the Covid-19 pandemic first appeared in late 2019 in Wuhan, China, most countries 

have been forced to suspend schools, colleges, and universities for an unknown period to limit 

the spread of the virus. However, most of the developed countries such as the USA, the UK, 

Singapore, Japan, and developing countries such as Kuwait, Saudi Arabia, Qatar, and the United 

Arab of Emirates have resumed their school services in 2020 in different scenarios and at 

different times to complete the unfinished the academic year of 2019/2020 through online 

learning. To comply with the Covid-19 pandemic lockdown regulations, most educational 

institutions have been obliged to shift quickly to online learning to complete the current 

academic year 2019/2020. During the pandemic, countries which had already implemented a 

blended learning (BL) strategy, were generally better prepared to effectively make the transition 

to full online course delivery. Nevertheless, there were wide variations in how these countries 

had adopted BL and there is, as yet, no standardized approach to its implementation [1]. 

According to Lassoued [2], Covid-19 is a serious respiratory illness syndrome that can 

infect humans through being close to another person who is either infected or carrying the virus 

without exhibiting symptoms. Recovery following infection does not guarantee immunity 
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against being re-infected. The World Health Organization (WHO) [3] announced that this 

syndrome, caused by a coronavirus (SARS-COV-2), Covid-19 is an ongoing widespread disease 

that emerged in December 2019 in Wuhan, China, and then spread to all countries throughout 

the world. WHO declared that all countries would have to coexist with the Covid-19 pandemic 

until a vaccine could be found [3]. Fortunately, in 2021, certain countries have released several 

vaccines. The best-known vaccines are Pfizer, a product of Germany, and AstraZeneca, a 

product of the UK, in addition to vaccines from China and other countries. As a consequence, 

it is expected that all countries will resume normal life, including returning to schools, colleges, 

and universities within 2021.  

Despite the advantages offered by full online learning to maintain the continuity of the 

educational process, other crucial advantages have been absent for students who were 

accustomed to having regular in-school activities [4]. The Organization for Economic Co-

operation and Development (OECD) has reported that learning losses from school closure have 

affected students equating to a 3% drop in income over their lifetime [5]. Professional societies 

have strongly promoted regular in-school learning, considering Covid-19 rules and regulations 

in keeping the social distance among students and staff [6, 7]. 

It is important to shed light on how students regulate their time to accommodate a new form 

of learning such as fully online learning through systems and applications, taking all information 

and instructions from teachers to learn how to solve problems in mathematics, how to 

understand and comprehend information related to all other subjects remotely through an online 

system. Zimmerman and Schunk [8] defined self-regulation as a systematic exertion that 

students are making to control their learning process and effectively self-regulate to accomplish 

meaningful learning objectives. Self-regulation can take place between students and content, 

student and student, and student and instructor [9-12]. 

This work highlights different respondents of higher educational institutions to the Covid-

19 Pandemic, as well as school respondents, besides, benefits gained of fully online learning 

and teaching during the Covid-19 Pandemic. Smart cities have been frequently used in 

educational researches and will be also presented in this work. Furthermore, this work will 

compare different respondents of universities and schools to Covid-19 among developed 

countries in Europe, Australia, and the USA.  

 

2. Universities and Higher Education Respondent to Covid-19 

Different strategies have been adopted by several countries throughout the world during 

the COVID-19 pandemic to keep the educational process. Universities have been affected by 

the pandemic just as other colleges, schools, and social activities in the community. Universities 

have adopted digital interfaces to deliver learning and teaching to their students [13]. In the 

future, global higher education will have to take account of the impact of Covid-19 on 

universities and educational institutions to meet the challenges and support benefits to satisfy 

successful online learning [14]. 

 In this section, we will highlight different responses of educational institutions in some 

countries of Europe such as the UK and the Republic of Ireland (ROI), Italy, Germany, as well 

as Australia, and the USA.  

 

2.1 The United Kingdom and Republic of Ireland (ROI) 

The British government has closed schools with some exceptions for students with special 

circumstances [15]. Morgan [16] reported that students may face issues regarding admissions 

to the university, but Bothwell [17] asserted that universities must be more flexible to facilitate 



admission procedures, recommending more support and opportunities related to international 

students. All social facilities, restaurants, and other institutions were closed on 20 March 2020 

but with the government delivering support packages for staff and workers affected by the social 

distancing and quarantine requirements [18]. UK universities faced uncertain times for the 

number of international students as well as domestic students who faced difficulties in attending 

the university due to travel restrictions [19]. Later, [19] declared transforming to an online 

environment for teaching and working remotely, delaying graduation occasions, canceling open 

days, and rescheduling examination dates. 

In the Republic of Ireland (ROI), Trinity College Dublin [20] closed its buildings and transferred 

to online learning as the first Irish university that took immediate action in response to the threat 

presented by Covid-19. On 12 March 2020, Andrew Deeks as a president professor at University 

College Dublin (UCD) announced to all staff and students that all buildings of the university 

would be closed from 13- 29 March 2020 except for the library and medical research facilities. 

According to Deeks et al. [21], on 16 March 2020, presidents of 21 higher education institutions 

with the collaboration of two student unions distributed emails to all registered students advising 

them how to remain safe during the Covid-19 pandemic and announcing their intention to make 

EdTech available as a new educational technology to be used for remote learning and 

assessment. A decision has been taken by many Irish higher educational institutions [20, 22-

24], that all lectures and assignments must take place in a virtual and online environment until 

the end of the current academic year on 31st August 2020. 

It is important to identify strategies for implementing anatomical education for medical students 

in a virtual environment. A total of 14 different universities have participated in a SWOT 

analysis (Strength, Weakness, Opportunity, Threat). According to [25], universities in the UK 

closed on 16 March, while in the ROI they closed on 12 March 2020. They shifted to online 

learning and communication provision through platforms supporting emails and webpages. 

Chatziralli [26] asserted that platforms such as Skype, Zoom, Cisco WebEx, Go to Meeting, 

Microsoft Teams, and other platforms have been used heavily during Covid-19. The highest 

percentage use was for Zoom that reached (55.8%) followed by Microsoft Teams (15%), 

meaning that Zoom was the most preferred platform for educational purposes. However, the 

curriculum of anatomy in the UK and the ROI depended on a system, problem, and traditional 

regional format; they used some platforms to deliver information for their students such as 

Panopto Platform (50%), Zoom (36%), Collaborate Ultra (36%), and Big Blue Button (36%). 

Human bodies have not been used for anatomy in Lancaster University Medical School, 

Peninsula College of Medicine and Dentistry, and the University of Limerick Medical School 

[27], while many resources have been used by UK and ROI to deliver teaching with different 

percentages. Based on Longhurst’s study [28], the highest percentage was (42.9%) for 

universities that used both cadaveric and 3D virtual resources, followed by universities that used 

digitized cadaveric resources only (28.6%). The lowest percentage was (7.1%) for universities 

that used 3D virtual resources only.  

 

2.2 Germany 

Since 16 states follow governmental rules and regulations independently, different procedures 

have been applied to hinder the spread of the Covid-19 pandemic. Many of the 424 higher 

educational institutions in Germany have taken independent decision-making to sustain the 

educational process [29]. However, the government of Bavaria enforced lockdown on 21 March 

2020. According to [30], a valuable case study was presented on the wise management of all 

challenges that faced the higher education sector during the Covid-19 pandemic. On 12 March 

2020, the University of Passau (Bavaria) decided that face-to-face teaching would be temporally 



suspended. The university adopted online working for staff, while extended time has been given 

for theses, dissertations, and all written assignments because the library was closed. 

Additionally, oral examinations have been suspended, while the number of written examinations 

was decreased to be at a minimum level as the university declared that buildings would be closed 

from 24 March to 19 April 2020 and virtual teaching was being established to continue the 

summer semester [30]. Also, Lower Saxony’s University of Gottingen suspended teaching with 

immediate effect except for meetings and conferences were held through video conferencing 

technology [31]. 

Higher education did not prepare for managerial strategies, or expand efforts to train teachers; 

besides, no technical rules or regulations have been set to involve in the digital world, and 

coping with digitalization required concentrating on innovation and “modernization” [32] of 

learning and teaching in the context of higher education. German universities have been 

recommended to improve their digitalization strategies for teaching and learning [33]. To hasten 

the process towards a digital and online environment in German universities, the practice of 

Emergency Remote Teaching was highly recommended to build an IT infrastructure [33]. 

Moreover, on 22 March, Heidelberg University has closed all buildings and prepared for online 

learning [34]. 

 
2.3 Italy 

On 4th March 2020, the Italian government compelled all schools and universities to close and 

terminate activities involving close physical contact. The universities of Milan, Turin, and 

Bologna have adopted online learning and teaching including examinations through the web 

[35]. Italy is one of the countries that have been highly infected by Covid-19 and the first case 

was recorded on 31st Jan 2020 [36]. According to [37], the Italian Minister of University and 

Research decided that universities would adopt online lessons starting from 2 March while 

graduate students would use Skype. However, a few universities kept their usual learning and 

teaching activities such as the university of Basilicata that set up thermal scanners to screen for 

infections [38]. 

Italian higher education has adopted the strategic model of distance learning to provide urgent 

remote education as a sustainable and dependable strategy [39]. According to [40, 41], sharing 

platforms enabled curriculum development through building new communities and authorized 

students for more accessible educational platforms. It is important to measure distance education 

in the context of advantages and disadvantages since it requires network collaboration, open 

access, and remote teaching. Nevertheless, they are susceptible to low completion rates, low-

quality assurance, and limited measurable tools. Moreover, course content challenging, 

insufficient time, lack of a sense of community, and social impact were the most frequently 

reported reasons that caused dissatisfaction among learners [42-44]. 

Giovannella [45] conducted a study during Covid-19 to measure the fast and sudden transform 

from traditional physical learning to a fully online learning environment, including their 

perspectives and feelings regarding distance learning. A survey was distributed to bachelor 

students who studied the course “Educational Science of the University of Rome Tor Vergata, 

Italy. Because of the lockdown, the university shifted to online learning. Different devices have 

been used by students such as smartphones, tablets, desktop computers, and laptops before and 

after the Covid-19 pandemic. It was observed that utilization of the smart-phones has reduced 

to half (45%) during Covid-19 than the normal time (90%) as shown in Fig 1. [45]. 

 



 

 
Fig. 1. Percentage of the devices used by the students to participate in virtual didactic activities 

(Adopted from [45]). 

 

On the other hand, the utilization of laptops increased to reach about 90% from its previous level 

of 53%. This shows that students preferred using laptops during Covid-19 than their 

smartphones. Furthermore, students preferred to take lessons and exams face-to-face rather than 

in an online environment as shown in Fig 2. [45]. The study revealed that university students 

are prepared to use a new educational format. 

 

 
Fig. 2. Students’ preferences in the percentage of distance vs. f2f (Adopted from [45]). 

 
2.4 Australia 

The universities in Australia did not shift to online learning immediately because the 

government prohibited public indoor gatherings to be less than 100 persons on 18th March [46]. 

Therefore, different procedures have been taken by different universities. Since there are 

international and domestic students, several regulations have been applied to each case. The 

University of Sydney began with fast cleaning activities after their first case of infection of a 



student with Covid-19 [47]. At this stage, the universities began to adopt other options for 

learning. Some of the universities such as Macquarie University, Monash University, and 

Victoria University stopped learning activities for a period to design an online learning 

environment [48-50]; however, other universities such as the University of Queensland and the 

University of Technology, Sydney decided to continue learning by face-to-face communication 

but with social distancing protocols accompanied by online recordings [51, 52]. On the other 

hand, the Australian National University and the University of Tasmania made rapid 

improvements towards implementing online learning without any delay [53, 54]. 

 

2.5 United States of America 

The United States of America, just like other Western Countries, responded to the Covid-19 

pandemic in March 2020 despite earlier suspicions of the first infected Chinese student with 

Covid-19. With the dramatic rise of the infection rate [55], Harvard University [56] declared on 

10 March that all delivery of learning would have to shift to a full online environment by 23 

March 2020 just as Massachusetts Institute of Technology (MIT), Yale, Princeton, Stanford, 

and the University of California had done. However, Southern Oregon University [57] took 

speedy action to shift to online on 19 March. Other universities decided on different dates in 

March for online learning based on the analysis of higher education in Texas [58]. 

The level of self-regulation has a strong correlation with student motivation in the Application 

of Technology in Education at a university in the USA and represents a key predictor of the 

effectiveness of learning outcomes [59]. Since confidence or self-efficacy in learning is strongly 

related to self-regulation [8, 60], students with high confidence are inclined to become involved 

in more metacognitive and interaction regulation than students with less confidence in online 

learning. The self-efficacy of students who study online is positively increased with more 

exertion and cognitive management [61] and building the strategy of improvement in a self-

paced online learning environment [62]. Therefore, motivation profiles are crucial for students’ 

self-regulation and in their accomplishment of effective learning results [8, 60, 63-66]. 

Furthermore, students with higher motivation show a better level of self-regulation between 

students and content and self-regulation between students and instructor than those who have 

less motivation. Similarly, students with medium motivation are more highly self-regulated with 

content and instructor than those with lesser motivation levels. In conclusion, according to 

students’ motivation profiles, the predictability of self-regulation ineffective learning results 

have different levels. Thus, the motivation profile in online courses is most significant since 

they are significantly correlated to self-regulation [59]. Based on theoretical background and 

related studies, Chauhan [67] has proposed a research model evaluating 18 hypotheses to 

analyze the continuous intention of full-time business school students and faculty who shifted 

to online learning during Covid-19 circumstances. The Expectation Confirmation Model (ECM) 

and the Task-Technology Fil (TTF) framework have been built and tested to verify the 

continuance intention of full-time students and faculty of business schools. The study revealed 

that all hypotheses were supported and provided evidence that of students’ focused study as well 

as faculty focused study. 

 

3. Schools Respondent to Covid-19 
In the academic year, 2019/2020, countries around the world have swiftly transformed from 

traditional learning through attendance schools to online learning through remote access 

because of the Covid-19 pandemic which prevented attendance to schools. Online learning 

requires sharing information among students through an online environment in a collaborative 

manner. Zhang et al. [68] defined Collaborative Learning (CL) as “a sort of social activities, 



including a network of students and educators, where individuals share and gain information”. 

Therefore, culture could have fundamental impacts on the enhancement of CL among students 

and may influence their ability to communicate and interact with others [69]. 

According to [70], about 200 countries have closed schools with over 90% of learners being 

obliged to interrupt their education that used to take place regularly. It is estimated that about 

half a billion children [71] have been compelled to use a virtual learning environment at home, 

while families assumed a significant role as facilitators to assist their children to become 

involved in the new form of online learning. Most stakeholders such as parents, students, and 

teachers were unprepared to shift to a full online environment with variant levels of education 

[72]. Unfortunately, remote learning resources are not available for all families because they 

have lower income levels.  However, even when online learning was available in the home, 

positive parental engagement was found to have an important impact on students to use online 

learning effectively and successfully. 

 

3.1 Schools in the UK 

It is important to highlight an exceptional experience of a school response in the UK during the 

Covid-19 pandemic since most schools had closed their doors and continued by offering online 

learning for the remainder of the semester [73]. According to Southall [73], some primary 

schools reopened schools on 1st June for students aged (4-5, 5-6, and 10-11), whereas students 

in secondary schools aged (14-15 and 16-17) resumed attendance on 15th June [74], and all other 

students received their learning at home through an online learning environment. A specific 

procedure has been taken by the government such that all students had to be back to school from 

1st September in England with no medical support in the place [75]. Nevertheless, students were 

obliged to wear masks and to apply social distance for their safety, and parents were 

recommended to avoid gathering outside the school. In addition, students and teachers have 

been located in groups called ‘bubbles’ to avoid large-scale infection [76]. In case that a student 

or a teacher was infected, all other members of that bubble had to be quarantined for 14 days 

and required to take a test when symptoms appeared. Despite the indication of a positive relation 

between cases in society and cases in the schools, it cannot be assumed that schools contributed 

to any great extent to infection in the community.  

Kristine Macartney and her colleagues developed a study in the UK to estimate the infection of 

coronavirus among school students and early childhood education and care facilities in New 

South Wales, Australia, during the beginning of the pandemic. When online learning was 

adopted, the attendance rate of all opened facilities in the UK declined precipitously in schools 

during March 2020. Since the number of cases was identified, most of the educational facilities 

were closed. Results showed that schools and educational institutions may continue to remain 

open on the condition that rules and measures such as keeping proper social distance among 

students and isolation were being observed [77]. 

 
3.2 Schools in Germany 

A large number of schools were closed in March 2020 due to Covid-19 pandemic restrictions; 

nevertheless, schools began to reopen gradually in May 2020 having extensive restrictions still 

in place and estimating the suitable time for complete closure. Since the learning landscape has 

generally changed due to the fast shift towards technological innovation and digitalization, the 

majority of schools in Germany have closed [78, 79]. According to [80-82], Germany, as with 

many other European countries (e.g., France and Italy) remained slow to shift to proper 

Information and Communication Technology (ICT). Therefore, digitalization in schools has 

recently become an important issue. A serious arrangement has been prepared to fill the ‘gap’ 



between students’ conventional learning and improvements at school [83]. New teachers are 

capable of mastering challenges in this unprecedented situation and have successfully coped 

with the online learning environment during Covid-19 [84]. 

Germany’s federal states decided to close all primary and secondary schools on 16 March 2020, 

then they reopened in April with protective procedures to prevent the spread of the disease. 

However, students of different ages were infected by Covid-19. During the reopening of 

schools, a proper evaluation of well-prepared protective procedures has been undertaken to 

estimate the effectiveness of measures to reduce the infection to make well-informed decisions.  

It is recommended that school reopening should be monitored in terms of their capability and 

the ability to fast test, track, and quarantine for any suspected Covid-19 cases and their contacts 

[85]. 

 
3.3 Schools in Spain 

The Covid-19 pandemic also reached Spain and the government imposed lockdown there from 

14 March to 10 May 2020,  compelling all schools to shift to a virtual environment to continue 

learning in this new situation [86]. This unexpected situation has created a great challenge for 

educational institutions, teachers, and students in Spain to adopt an online environment strategy 

for learning and teaching [86]. Some countries have set up urgent plans to implement online 

learning; others such as China were not prepared for online learning and consequently, some 

constraints appeared because of the shortage of IT resources in schools and the lack of proper 

detailed plans to implement large-scale online education during unexpected circumstances [68]. 

In contrast, the Spanish Government obliged schools in Catalonia, as well as all regions in Spain, 

to adopt an online environment for learning and teaching [87]. In Catalonia, the law regulating 

the public schools’ management takes place through a team that is arranged by the principal 

who is selected by a committee consisting of teachers, parents, and the administration. The 

principal is authorized to select the rest of the management staff such as teachers.  

Cities are constantly changing, and with the spread of ICT, the concept of ‘Smart City’ is being 

mentioned more frequently in academic researches [88, 89]. Paskaleva [90] stated that “the term 

‘Smart City’ focused on the relevance of ICTs for the achievement of more competitive status 

and a more sustainable development”. Other researchers believed that the cultural and 

professional growth of individuals in a society is related to the smart city [91]. On the other 

hand, others related it with the effect of ICT and its evolution to the infrastructure [92]. 

However, [93] considered the smart city in terms of its relevance to ICT and its benefits to the 

users [94]. The European Parliament maintained that smart cities depended on the initiation and 

connection of human capital, social capital, and digital infrastructure to develop sustainable 

economic progress and a better lifestyle [95]. Covid-19 has marked a turning point in learning 

and teaching mechanisms [94]. Therefore, online psychoeducation should be considered by 

health authorities [96]. 

Olmos-Gomez [94] conducted a study in the city of Melilla, Spain to design and validate a Smart 

City tool to measure the effect of online learning on teaching during school closure, as well as 

to obtain descriptive results for the use of the Smart City tool for online learning and teaching 

purposes during Covid-19 pandemic, using Structural Equation Model (SEM). The participants 

were teachers from primary and secondary schools and university levels. The results indicated 

that the models used were highly reliable and validated; furthermore, the questionnaire used was 

very effective for teachers when using the Smart City concept. 

 

3.4 Schools in Estonia 



Estonia enforced emergency measures similar to those in other European countries during the 

Covid-19 pandemic. The government closed all schools on 16 March 2020 [97], and distance 

learning was recommended [98]. Lepp [97] states that distance learning is a sort of learning that 

includes controlled e-learning that is concentrated on knowledge and competencies using a 

virtual environment. The government of Estonia has obliged teachers as well as students to 

communicate through digital means to complete the school year by June 2020 [97]. According 

to the Ministry of Education and Research, Estonia [99], guidelines for teachers as well as school 

leaders were issued drawing on the fact that Estonia is considered as a highly digitized society 

that possessed the best IT- infrastructure implementing national e-services for its people. 

Therefore, shifting to online learning was quite straightforward and was sustained by the 

Estonian Lifelong Learning 2020 Strategic plan [100]. 

 

3.5 Schools in the United States of America 

Schools in the USA also closed due to Covid-19 and used a new type of education which is 

virtual education [101, 102]. However, there were some concerns that some students would not 

cope with online learning because their skills and competencies in receiving information via an 

online environment were under-developed [103]. It is crucial to use Google search data which 

is a high frequent representative search engage to measure how students and parents navigate 

through online resources in real-time [104]. Some students needed additional support to 

overcome educational obstacles caused by Covid-19, However, school leaders and 

policymakers have given priority access to home computers and broadband internet. Enhanced 

access involving the online learning environment will importantly assist to equalize learning 

opportunities and avoiding any educational gaps [104]. 

Calhoun [105] asserted that students in K-12 schools in Washington State, USA have adopted 

learning online on 17 March 2020 to continue the unfinished academic year 2019/2020. The 

University of Washington, School of Medicine (UWSOM) is one of two medical schools in the 

state, which covers WWAMI region which includes (Wyoming, Alaska, Montana, and Idaho). 

The university school took a crucial decision for its medical students by shortening the 3rd year 

rotations and triage for the 4th year electives, as well as adopting virtual clerkship to keep up the 

learning process. 

Bol [106] believed that families with high educational qualifications were taking more time to 

help their children to use online learning facilities and features than families with lower 

educational qualifications. According to [103], 38% of families with lower personal earnings 

stated that their children had massive online instructions, in comparison with higher-income 

families. Based on the three-parent survey items used to assess students’ involvement in online 

learning, Domina [107] divided the survey into Enjoyed remote, complete assignments, and Log 

on each week. Fig 3. [107] illustrates how parents responded to all previous items taking 

relatively moderate disseminations. Therefore, Domina [107] suggested hard efforts to support 

students with strong and holistic learning opportunities that increased their academic and socio-

emotional development. It is found that educational policymakers must consider the risk of 

social quarantine for students and their families. 



 

Fig. 3. Families’ Reports about their Children Involvement in Online Environment (Adopted from 

[107]). 

4. Benefits of online learning during Covid-19 pandemic 
During Covid-19, all educational institutions were forced to shift to full online remote 

learning through a digital environment to complete the academic year 2019/2020. This required 

the availability of IT infrastructure and all related needs (e.g.: digital curriculum content, trained 

teachers, and students’ technical skills) to implement online learning successfully. Despite the 

differences in availability across countries, many benefits have been gained during the Covid-

19 pandemic. 

Distance learning or online education enabled students to discover their technical competencies 

and capabilities. Such capabilities help them to use managerial functions perfectly such as 

downloading and uploading files and documents. Online courses are more beneficial than video 

courses and open education because students can interact with their instructors with immediate 

responses to their questions. Social communication applications such as WhatsApp, E-mail, 

Facebook, and Instagram played a significant role in delivering information from instructors to 

students [108]. Stacey [109] indicated that the application of online learning is not restricted to 

crises, but is an alternative option to face-to-face education. Likewise, the most obvious benefits 

of online learning are that students are not restricted to time or a place, so they can have their 

education at anytime and anywhere [110]. 

The utilization of ICT tools helps to develop students’ comprehension of instructional materials 

[111]. Moreover, simulation of real processes can be implemented through ICT and enables 

students to engage with the virtual world [112]. Thus, the acceleration of the technology 

interaction rate is required as well as the optimization of educational online applications 

considering any future crisis [113]. For parents, they show positive impressions and attitudes 

regarding online learning; they encourage valuable technical competencies for their children. 

Practicing for managerial computerized functions of online applications is highly recommended 

[114]. However, parents are worried about potential perilous content that may negatively affect 

children’s beliefs and morals.  

 

5. Smart Cities 



The term ‘Smart City’ has been repeated more frequently in researches, since some 

experiences indicate that some cities considered themselves to be smart; thus, it is important to 

shed light on the definition, concept, and principles of the ‘Smart City’ from the perspective of 

academic research [115]. It is difficult to create the features that form an ideal smart civilized 

city because such features are based on the size of the city, accessibility to other cities, and 

accessibility to service centers; thus, population size and suitable functions to implement a smart 

city should be considered [116]. Additionally, smart people, smart economy, smart governance, 

and smart environment are involved in smart city construction [117]. 

Drawing on previous in-depth studies,  Caragliu [118] assumed that similar projects and 

solutions have been defined using several different words but with close similarities with one 

another. For instance, intelligent city, wired city, and digital city have a similar meaning, 

however, similarities and differences were not determined yet. On the other hand, Chen [119] 

states that technology is the main driver for the smart city and in particular ICT, which enables 

connections to be made to different agents in the civilized arena and to provide technical 

services. The most significant agents are universities, research institutions, and companies with 

high technology [120, 121]. Dameri [115] defines a smart city based on three characteristics 

which are: terminology; components; boundaries and scope. Similarly, ‘Smart Cities’ are 

considered as ecosystems that are defined as interacted organisms’ communities and their 

environment and described as a complicated formed network through interdependent resources 

[122]. Ecosystems consist of agents, organizations, material infrastructures, and symbolic 

resources that are independently gathered in a social system [123]. 

Lytras [124] conducted a study to discuss the smart city debate from citizens’ awareness 

perspectives and their ability to use services available in the smart city. Several (102) highly 

educated participants from 28 countries participated in this study. The survey covered 60% of 

Ph.D. holders, followed by 28% of Masters’ degree holders, the bachelor’s degree holders 

represented only 4%, while 2% represented undergraduates. Most of the respondents were from 

Europe and represented 44% of the sample, followed by Asia at 34%. The most notable 

countries which represented 70% of the sample were: China, Spain, Greece, Taiwan, Saudi 

Arabia, Pakistan, Brazil, and the Czech Republic. The results showed that many concerns 

hindered those educated individuals from using these services. Therefore, it is suggested that 

based on the utility, accessibility, and efficiency of services, users of the smart city can be 

divided into three groups as advocates, concerned users, and apathetic.  

 

6. Results and Discussion 
Based on all navigated researches that have been conducted throughout the Covid-19 

pandemic, all educational institutions such as universities and schools have been obliged to shift 

to fully online learning, whether they have satisfied the technical needs and IT infrastructure or 

not. However, different levels of students’ comprehension and understanding will be recognized 

soon after they move to the second level in their education when the crisis has passed. 



Table 1. Comparison of Different Universities’ Respondents to Covid-19 of several countries. 

 



The results indicated that all educational institutions in the UK, ROI, Germany, Italy, 

Australia, and the USA have been forced to transition to fully online learning to continue the 

remainder of the academic year, except for the University of Technology, Sydney, and the 

University of Queensland in Australia, which continued face-to-face learning but complying 

with social distance protocols as shown in Table 1. below. Additionally, Table.1 shows that 

Italy was the first European country that responded to Covid-19 and that was on 2 March 2020. 

Since the pandemic started there, Italy closed all schools and universities and adopted online 

learning. On the other end of the scale, the USA was the latest country that took action in 

response to the pandemic on 23 March 2020. USA universities have also shifted to fully online 

delivery to continue teaching and learning to complete the academic year. The most preferable 

platform used in the UK was the Online learning, Skype, Zoom (55.8%), followed by Cisco 

WebEx, Go to Meeting, Microsoft Teams (15%). However, medical schools used the Panopto 

platform which reached (50%), followed by Zoom, Collaborate Ultra, and Big Blue Button at 

36%. 

Table 2. School respondents to Covid-19 in different countries. 

 

Similarly, schools had to respond urgently to the Covid-19 lockdowns just like 

universities, however, some reopening scenarios have been applied in the UK and Germany as 

we can see in Table 2. below. For instance, in the UK, all schools closed and continued education 

through the online environment but later, on 1st June, the primary schools reopen for students 

[73], also students in secondary schools attended their classes on 15th June and all other students 

have received their learning remotely in an online environment [74]. However, the government 

obliged all students to return to schools on 1st September with no medical support in the place 

but obliged them to wear masks and comply with social distancing regulations [75]. Likewise, 



in Germany, all primary and secondary schools closed on 16 March 2020 and reopened in April 

with protective procedures, despite well-prepared protective procedures that have been taken, 

students were infected by Covid-19 at different ages, proper evaluations have been taken to 

assess the effectiveness of decisions to reduce the infection and to make appropriate decisions 

for the future [85]. In contrast, Spain, Estonia, and the USA have implemented online learning 

to complete the academic year without physical buildings reopening. Spain has implemented a 

notable experience during Covid-19 to design and validate a ‘Smart City’ tool in the city 

‘Melilla’ for learning purposes. According to Olmos-Gomez [94], the success of this experience 

has been achieved. 

 

6. Conclusion 

The covid-19 pandemic has spread throughout the world for almost two years. It expanded 

gradually from Asia to Europe and has reached America. Despite some vaccines having been 

released to prevent the infection of this disease, no one has yet confirmed the end of this 

pandemic. Educational institutions such as universities, colleges, and schools have been forced 

to shift to online learning during the pandemic. Developed and developing countries have 

different levels of IT infrastructure preparations; therefore, different levels of students’ 

outcomes will be observed in the next few years. It is important to take advantage of this 

pandemic so that all countries can reconsider their preparations for IT infrastructure to avoid 

any constraints in the future. 

Achieving a sustainable educational system should be considered by educational 

institutions through implementing the concept of the ‘Smart City. This would assist them to 

achieve a sustainable online system to be used by all stakeholders such as students, teachers, 

educational staff, and parents.  However, the ultimate decision-making must be taken to achieve 

proper education for all stakeholders who are engaged with online learning. 
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