
 

 
 

 

 
Educ. Sci. 2021, 11, x. https://doi.org/10.3390/xxxxx www.mdpi.com/journal/education 

Article 1 

A Comprehensive Overview of Education During Three COVID-19 Pandemic Periods: Impact on 2 

Engineering Students in Sri Lanka 3 

Abstract: The COVID-19 pandemic has impacted the education system in Sri Lanka, similar to many 4 

countries in the world. As a result, the mode of education shifted from conventional face-to-face 5 

classes to online mode. The main objective of this study is to provide a comprehensive overview of 6 

the changes to the educational system due to the COVID-19 pandemic among engineering under- 7 

graduates of Sri Lanka over three identified pandemic periods. Quantitative descriptive analysis 8 

was used together with chi-square statistics to answer the research questions using the data col- 9 

lected through a google survey from engineering undergraduates in Sri Lanka. According to the 10 

results, students’ attendance in online classes has improved over time compared to the initial pan- 11 

demic period. Nearly 50% of students’ family income has been impacted, either stopped or reduced 12 

due to the pandemic. Most students have issues regarding computing devices, internet connectivity, 13 

and the home environment. According to the chi-square statistics results, few of these issues had a 14 

statistically significant relationship between the family income; lower the income, higher the nega- 15 

tive impact on students. More than half of the students felt isolated when studying at home during 16 

the pandemic. Still, more than 50% of students agreed that lecturers were well prepared to guide 17 

and deliver lessons remotely. The overall recommendations of the study are implementing work- 18 

shops, training on new technologies, awareness programs for educational stakeholders, providing 19 

incentives to purchase digital devices, and improving internet connectivity to improve the new 20 

standard education system of Sri Lanka. 21 

Keywords: COVID-19 impact, Online learning, Face-to-face learning, Income 22 

 23 

1. Introduction 24 

The World Health Organization (WHO) [1]declared COVID-19 a global pandemic 25 

on 11th of March 2020. This disease had begun in Wuhan, China, and has spread to more 26 

than 220 countries and territories. As of 29th December 2021, more than 281 million cases 27 

and more than 5.4 million deaths have been reported in the world [2]. To keep the pan- 28 

demic at bay, the majority of the countries have restricted gatherings of people, mobility, 29 

and the most severe measures like curfews and complete shut-downs [3]. The main objec- 30 

tive was to decrease and delay an epidemic’s peak by “flattening the curve” [4]. The lock- 31 

down has had a toll on the livelihood of people working in various sectors [5]. However, 32 

there are many claims about these containment strategies globally due to their severe im- 33 

pact on many aspects of human life.  34 

Education is fundamental to development, growth, and interventional activities to 35 

combat the pandemic-induced crisis. Thus, the impact on the educational sector has been 36 

extensive and complex during the past one and half years. In conformity with the global 37 

acceptance of social distancing policy, as announced by WHO to curb the spread of Covid- 38 

19, schools have been forced to close their doors, which has caused inevitable disruption 39 

to traditional teaching and learning methods [6]. As of June 2021, 42.5% of the schools had 40 

been closed in the world, and around 38% of countries kept schools either fully or partially 41 

closed. Accordingly, 63% of countries have been using online education as a remote de- 42 

livery method since June 2020. Overall, the most significant impact of school closures on 43 
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students can be seen in Central and South Asia due to the sheer number of students in 44 

these sub-regions (UNESCO, 2021).  45 

Sri Lanka is a critically affected south Asian country by COVID-19 pandemic; as of 46 

2nd January 2022, Sri Lanka has reported 587,935 cases and 15,019 deaths [7]. Throughout 47 

more than a year and a half, Sri Lanka experienced different waves of the Corona pan- 48 

demic, namely, the first wave (period from 27th March 2020 – 3rd October 2020), the second 49 

wave (from 4th October 2020 – 14th April 2021), and third wave (15th April to date) [8]. As 50 

a result, severe lockdowns and curfews were imposed to control the spread of the disease. 51 

Due to the restrictions that prevailed, the closure of all schools and tertiary education in- 52 

stitutions in Sri Lanka was announced on 12th March 2020 (Government Press Release). 53 

This closure created many challenges to the education system; admissions, ceremonies, 54 

assessments, and examinations were temporarily postponed. As a result, the majority of 55 

the tertiary education institutes like state universities were forced to adopt complete re- 56 

mote learning systems in many disciplines of studies. According to UNESCO [9], the clo- 57 

sure of schools resulted in 50% of school students engaging in education via the internet, 58 

which on average varies from 8% in smaller schools with poor facilities to 59% in larger 59 

schools where better facilities are available. However, this massive transition in the edu- 60 

cational system opens a wide array of research gaps in the Sri Lankan education system. 61 

1.1. Online Learning During the COVID-19 Pandemic 62 

The digital transformation of higher education runs back to some years, and it is not 63 

novel in the world [10], [11]. Distance education which runs back to the 1830s [12], turns 64 

to internet-based online education with the technological interventions during the 1990s 65 

[13]. However, among the features of the digital transformation of higher education, 66 

online education is one of them [6]. 67 

Conventional online education is a well-planned and managed system of education 68 

under expertise, knowledge and experiences [14], and it is a technique of transferring and 69 

acquiring knowledge using technological applications over the internet [15]. According to 70 

[16], online learning is the use of the internet and other vital technologies to develop ma- 71 

terials for educational purposes, instructional delivery, and management of the program. 72 

Thus, online education is as effective as face-to-face learning when properly designed [17], 73 

[18]. Further, comprehensive awareness of the limits and benefits of online education by 74 

the organization and the instructors will make online education an efficient and effective 75 

platform[19]. This novel social process of online learning transformation is not a matured 76 

and well-trained method of teaching and learning process but similar to a ban-aid for a 77 

temporary injury due to the pandemic situation [20]. This is known as Emergency Remote 78 

Teaching (ERT), which is characterized by a “temporary shift of instructional delivery to 79 

an alternative delivery mode due to crisis circumstances” wherein its main purpose is 80 

“not to re-create a robust educational ecosystem but rather to provide temporary access 81 

to instruction and instructional supports” [21]. This is the first time where ERT has been 82 

implemented worldwide. This change made most of the students and teachers shift to 83 

online education abruptly, causing some to feel stressed and anxious while some others 84 

took this as a positive opportunity [22].  85 

COVID-19 made Sri Lanka to exclusively taught all courses using online platforms 86 

[23] for the first time in history. This approach is a new facet of the education system for 87 

Sri Lanka, as universities were practicing conventional face-to-face classes before the pan- 88 

demic. However, before the pandemic, teachers used various e-learning tools in their 89 

teaching practices to assist the conventional delivery of courses. The government took a 90 
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number of measures to reduce the burden and cost of online education, such as providing 91 

Zoom access free of data charges via Lanka Education and Research Network (LEARN) 92 

for the universities [24]. Furthermore, many universities used their Moodle-based learn- 93 

ing management systems to post-academic materials for students. This novel experience 94 

created many challenges and opportunities for Sri Lankan higher study pedagogy. 95 

1.2. Feeling Towards Online Education and Problems Face When Studying at Home 96 

Karalis and Raikou [25] showed that 77.7% of students in the Department of Educa- 97 

tional Sciences in Greece had a negative feeling about online education upon the closure 98 

of the University, but it was decreased significantly (from 77.7 to 46.6%) while engaged in 99 

online education. Further, their positive emotions were increased correspondingly (from 100 

8.7% to 37.9%) when engaged in online education. According to [26], most undergraduate 101 

students believe that their technical skills will improve through online education com- 102 

pared to usual in-person classes, even though online education is less effective for the 103 

communication between teachers and students. The study by Bhaumik & Priyadarshini 104 

[27] stated that most of the students believe that online education and face-to-face educa- 105 

tion are equally good. The findings of [28] show that 74% of respondents liked online ed- 106 

ucation mainly due to the flexibility of time and location, which motivates people for 107 

blended education. 108 

According to the literature, the preference and feelings towards online education 109 

were diverse. A study conducted with Indian undergraduates found out that the disrup- 110 

tion of the usual education system, uncertainties of the future, and the fear of the virus 111 

have created emotional instability among students [5]. The lack of motivation, procrasti- 112 

nation, and difficulty concentrating was commonly reported, as well as fear and anxiety, 113 

confusion, stress, and worry about academic failure [25]. Further, they have shown that 114 

the majority (70.9%) have mentioned the lack of personal contact between teacher and 115 

students and among students, the difficulty of concentrating and participating in the class 116 

(21.4%), as well as the lack of physical presence on campus (8.7%) as some of the disad- 117 

vantages of online education over the traditional face-to-face classes. According to Kal- 118 

man et al. [29], many undergraduate students who study chemistry viewed online learn- 119 

ing as a challenge to overcome. A study conducted with school students in the East Mid- 120 

lands region of the United Kingdom found that 78.8% of students had felt lonely when 121 

studying through online platforms during the pandemic lockdown period, concluding 122 

that overall increase in the extent of loneliness due to online education [30].  123 

Moreover, socio-economic factors of students have significantly impacted the suc- 124 

cess of online education. The prevailing financial instabilities, lack of knowledge, and re- 125 

sources to access online platforms for education are high in rural areas of India. Among 126 

them, most rural students do not have access to mobile phones and laptops [5]. Further, 127 

according to Bhaumik & Priyadarshini [27], about 30-40% of students have problems ac- 128 

cessing devices and a good internet connection which negatively affects effective online 129 

education. According to Kalman et al. [29], students felt that it is difficult to work and 130 

improve their study habits from home. 131 

This study focuses on the impact of COVID-19 on education in Sri Lanka due to the 132 

long-term and multi-pronged impact on education from the pandemic. Given the situa- 133 

tion, although few studies have been done on the impact of COVID-19 on education in the 134 

country, the impact on tertiary education, especially on engineering and technology-re- 135 

lated education, was identified as a gap of research. Further, engineering is a discipline 136 

where teaching and learning methods include lecture room teaching theoretical concepts 137 
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and hands-on laboratory designs and experiments in normal circumstances. Therefore, 138 

due to the diversity of delivery and their high exposure to modern technology, this study 139 

was focused on engineering undergraduates in Sri Lanka. The specific research questions 140 

of this study are: (a) what are the patterns of online class involvement and the students’ 141 

preference towards modes of education in different pandemic periods, (b) what are the 142 

issues faced when studying through online platforms and related to the home environ- 143 

ment, and (c) what are the feelings of students when studying remotely.  144 

2. Materials and Methods 145 

The methodological approach of this study is quantitative, which is appropriate to 146 

quantify behaviors, opinions, attitudes, and other variables to generalize from a larger 147 

population. Further, quantitative research tries to quantify a problem and understand its 148 

prevalence by looking at results that can be projected to a larger population and end with 149 

conclusions/ recommendations. This would help to see the big picture. 150 

In this study, a survey method in a questionnaire was used. Supporting the selection 151 

of this, [31] suggests that a questionnaire is a usual and commonly used method to collect 152 

data from many respondents. It enables one to get a broader picture and an overview. 153 

Explaining the advantages of using a survey for research, [32] stated that a questionnaire 154 

allows collecting data in a standardized way, facilitating internal consistency and coher- 155 

ence. Prevailing social distancing measures and travel restrictions warranted an online 156 

survey for the data collection. The questionnaire was prepared as a ‘Google form’ and 157 

distributed online via email and WhatsApp. 158 

Data were gathered for three specific pandemic periods: First wave, Post first wave, 159 

and Second wave. These periods were identified according to the containment strategies 160 

imposed by the government. During the first wave period (27th March 2020 – 28th June 161 

2020), a complete shutdown of the country has prevailed, and all the educational institu- 162 

tions were closed completely. In the post first wave period (28th June 2020 – 4th October 163 

2020), the country was back to normal and lifted the lockdown; universities were opened 164 

for examinations and practical sessions, as usual, following the health guidelines. In the 165 

second wave period (from 4th October 2020 – 14th April 2021), strict travel restriction was 166 

imposed. During this period, all the universities were closed, and a complete shift to 167 

online education occurred.  168 

A well-structured questionnaire with clearly defined periods was used. There were 169 

15 questions in the questionnaire. Every related question was repeated for all three peri- 170 

ods. All the questions were closed-ended, with answers to be selected. Yet most of the 171 

questions had an ‘other’ section to facilitate answering any other comments or answers 172 

rather than the given choices. An extract of the questionnaire is included in Appendix A. 173 

Responses were collected from engineering undergraduates of 6 state universities: 174 

the University of Peradeniya, the University of Jaffna, the Wayamba University of Sri 175 

Lanka, South Eastern University, the University of Sri Jayawardenepura, and the Univer- 176 

sity of Kelaniya. Before distributing the survey, official notice was sent to the Deans of 177 

each faculty. Under official permission, the survey was distributed among the students by 178 

the lecturers from the specific universities. The study instrument was approved as ethi- 179 

cally accepted by the Ethical review committee, Faculty of Arts, the University of Perad- 180 

eniya, acceptable to all the other sister universities. The convenience sampling method 181 

was practiced to select the sample.  182 
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As can be seen from Appendix A, the survey collected data on different dimensions 183 

related to online education; about the class participation pattern, preference, and idea to- 184 

wards the mode of classes during different pandemic periods, about the devices used for 185 

online education, problems when accessing to devices, problems when accessing the in- 186 

ternet services, and problems when learning from home and finally about the feelings 187 

when studying at home through online platforms. Pilot tests were conducted via tele- 188 

phone interviews due to the country’s prevailing travel restriction policies. The validity 189 

of the questionnaire was checked according to the data collected through the pilot test and 190 

the comments from experts. The authors validated the responses considering known fac- 191 

tors about these three periods and screened out the data set before using the data for anal- 192 

ysis. All the participants were between 20-25 years old, and they were provided with a 193 

description of the purpose of the survey mentioning that their participation is voluntary 194 

and could terminate the survey at any time or refuse to answer specific questions.  195 

Quantitative descriptive analysis was utilized together with chi-square statistics to 196 

answer the research questions. The Chi-square test is useful to check the association be- 197 

tween non-parametric variables. Therefore, the following hypotheses were tested using 198 

chi-square analysis and descriptive analysis to answer the research questions.  199 

1. There is no statistically significant relationship between household income level and 200 

the impact on household income due to COVID-19. 201 

2. There is no statistically significant relationship between income level and access to 202 

devices. 203 

3. There is no statistically significant relationship between income level and access to 204 

an internet connection. 205 

All the descriptive analyses and cross-tabulations were conducted using Statistical Pack- 206 

age of Social Science (SPSS) software, version 26. 207 

3. Results and discussion 208 

This section includes the results produced by the analysis and the related discussion. 209 

Further, section 3.1 discusses the income categories and impact on family income due to 210 

COVID-19. Section 3.2 discusses the online class participation pattern, preference, and im- 211 

pression towards the mode of classes. Section 3.3 discusses the issues faced when access- 212 

ing online education, such as accessing devices, accessing the internet, and issues related 213 

to the home environment and the impact of family income for the relevant issues. Section 214 

3.4 discusses the feelings when learning at home through online platforms. 215 

For this study, students from all around the country have participated, and Figure 1 216 

displays the geographical distribution of the respondents. Out of 389 responses, 367 stu- 217 

dents have completed the whole survey, which is an adequate sample for descriptive anal- 218 

ysis [33], [34]. Of 367 undergraduates, the highest percentage of participants was 12.8% 219 

from the Kandy district. The Gampaha district, with 11.4%, follows this. The districts un- 220 

der the northern province: Kilinochchi, Mannar, and Vavuniya, have the least response 221 

rate, followed by Eastern province; Trincomalee, Batticaloa, Ampara, and Monaragala dis- 222 

trict in Uva province. 223 
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 224 

Figure 1: Distribution of respondents according to the residential districts in Sri Lanka 225 

 226 

3.1. Income Categories and Impact on Family Income due to COVID-19 227 

According to [33], the mean monthly income of a family with four members in Sri 228 

Lanka is LKR1 62, 237. Table 1 shows the distribution of the family income within the 229 

identified income categories; <LKR25,000, LKR25,000-50,000, LKR50,000-80,000 and 230 

>LKR80,000. The monthly family income of 28% of students is greater than LKR 80,000, 231 

while only 14% of students’ family income recorded less than LKR 25,000, followed by 232 

27% and 25% of students for LKR25,000-50,000 and LKR50,000-80,000 categories, respec- 233 

tively.  234 

 

 
1 1 USD = 202.18 LKR 



Educ. Sci. 2021, 11, x FOR PEER REVIEW 7 of 24 
 

 
Table 1: Family income categories of the students and the impact on income distribution due to 235 
COVID-19 pandemic 236 

  

Income category (LKR) 

<25,000 25,000-50,000 50,000-80,000 >80,000 Total 

Frequency of students 

under different income 

categories (No.)  

53 99 93 104 

 

349 

Percentage of students 

under different income 

categories (%) 

14.4 27 25.3 28.3 95.1 

Impact on the family income  

  

Income stopped (%) 31.8 

(13.5) 

31.8 

(7.1) 

18.2  

(4.3) 

18.2 

(3.8) 

6.3 

Income reduced (%) 23.1 

(65.4) 

33.3 

(49.5) 

23.8 

 (38) 

19.7 

(27.9) 

42.4 

No change (%) 5.1 

(15.4) 

22.4 

(35.4) 

31.4  

(53.3) 

41 

(61.5) 

45 

Income increased (%) 25  

(1.9) 

0  

(0) 

0  

(0) 

75  

(2.9) 

1.2 

No idea (%) 11.1 

(3.8) 

44.4  

(8.1) 

22.2  

(4.3) 

22.2 

(3.8) 

5.2 

Pearson Chi square Value = 0.000 237 
The numbers in the parentheses are the percentages within the income category 238 

Table 1 shows the impact on the income according to the income category. The chi- 239 

square value (0.00) for the cross-tabulation analysis between the income category and the 240 

impact on a student’s family income is less than 0.05. Therefore, the null hypothesis was 241 

rejected, and the alternative hypothesis, a statistically significant relationship between in- 242 

come and the impact of COVID-19, can be accepted. Accordingly, 50% of students’ family 243 

income had been changed, either increased, reduced, or stopped due to the pandemic; 244 

42.4% had experienced a reduction, 6.3% had experienced a complete loss of income, and 245 

1.2% had experienced an increase in income. 45% of family income had not changed due 246 

to the pandemic during the identified periods. Further, income reduction was highest in 247 

low-income groups within the income categories. Accordingly, the percentages of families 248 

whose income reduced during the pandemic were 65.4%, 49.5%, 38.0% and 27.9% in <LKR 249 

25,000, LKR 25,000-LKR 50,000, LKR 50,000- LKR 80,000 and >LKR 80,000 categories re- 250 

spectively. It is observed that the higher the income lower the impact. The same trend was 251 

seen for the families whose income stopped. Thus, the percentages of families whose in- 252 

come had been stopped; 13.5% in <LKR 25,000, 7.1% in LKR 25,000-LKR 50,000, 4.3% in 253 

LKR 50,000-LKR 80,000 and 3.8% in >LKR 80,000 income categories. These results imply 254 

that higher-income categories are less prone to impact a student’s family income due to 255 

the pandemic. 256 
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3.2. Online Class Participation Pattern, Preference and Idea Towards Modes of Classes  257 

3.2.1. Change in Online Class Participation Pattern 258 

Figure 2 shows the pattern of change in attendance to online classes during the pan- 259 

demic periods. It seems that students’ engagement in online classes had been improved 260 

over time. Accordingly, during the first wave period, 25.3% participated in online classes 261 

for all the classes, while 23.2% of students never participated in online classes. The per- 262 

centage of students who have never participated in an online class was reduced over time 263 

to 17.7% in the post-first wave period and 7.6% in the second wave period from 23.2% in 264 

the first wave period. 265 

 266 

Figure 2: Frequency of online class attendance during the pandemic period 267 

According to Hemantha [30], during the pre-pandemic, among the school students 268 

in the United Kingdom, roughly 3% were using online resources; whereas, during the 269 

pandemic lockdown, it increased significantly to 18.2%, suggestive of a pivot towards 270 

online learning. According to the results of this study, only 25.3% participated in online 271 

classes always when they had classes, during the first wave period. Nevertheless, 35.1% 272 

of the increased participation rate in the second wave period reveals that students adapt 273 

to online education. Besides the challenges and the novelty, engineering students tried to 274 

adapt to the new normal situation in the education system. The advantages like time flex- 275 

ibility, less distraction from class members, improvement of technological skills, and 276 

knowledge have motivated more students to engage in online education. 277 

3.2.2. Preference and Idea Towards Modes of Classes 278 

Further, Table 2 shows the impression towards the level of education and whether 279 

they had learned something extra apart from the academic-related work during the con- 280 

secutive pandemic periods. Accordingly, 57.4% of students mentioned that within a week 281 

during the first wave period, they had learned more petite than the typical week in the 282 

pre-pandemic period. However, during the consecutive pandemic periods, the proportion 283 

of students who had learned less was reduced prominently. Furthermore, compared to 284 

the first wave period, 3% more students reported learning more than the pre-pandemic 285 
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period during the second wave period. The results depict that the students were improv- 286 

ing their skills and knowledge of online platforms and accessing more knowledge pools 287 

than typical face-to-face classes.  288 

Table 2: Level of learning during three pandemic periods 289 

  
In the First 

Wave period  

Post First 

Wave period  

Second 

Wave period  

How do you feel the level 

of education compared to 

a week in the pre-pan-

demic period? 

      

I learned less 57.2% (210) 44.1% (162) 43.65% (160) 

I learned about as much 32.4% (119) 46.9% (172) 43.1% (158) 

I learned more 10.4% (38) 9% (33) 13.4% (49) 

 

Did you learn something 

extra apart from academic 

work?    

Yes 65.9% (242) 53.7% (197) 64% (235) 

No 34.1% (125) 34.1% (125) 36% (132) 

The numbers in the parentheses are the absolute numbers for the percentages provided 290 

Further, during the first wave period, 65.9% of students had learned something ex- 291 

tracurricular (e.g., cooking, music, playing instruments, singing, and dancing) while it had 292 

been reduced to 53.7% in the post first wave period and again increased to 64% in second 293 

wave period. During the first wave period, the whole country had gone to a complete 294 

lockdown; it was a time when the university system had not adopted online education. 295 

Therefore, compared to the other two periods, students had the freedom to do extracur- 296 

ricular activities or academic work as they preferred. However, more students tend to 297 

learn something extracurricular than in the pre-pandemic period.  298 

However, students’ preference towards typical face-to-face classes remained high 299 

compared to the novel remote learning system. According to Table 3, most of the students 300 

(46%) preferred a mix of online and face-to-face classes and only 10.1% of students pre- 301 

ferred only online education.  302 

Table 3: The preference on modes of class 303 

 N=367 

Mode of Class Percentage (%) 

In-person Classes 43.9 

Online Classes 10.1 

A mix of both in-person and 

online 

46.0 

These findings are supported by the study of Hashemi [36], where 194 students liked 304 

online education while 607 students preferred face-to-face classes. Further, according to 305 

Yates et al. [37], only 10% preferred learning at home compared to face-to-face classes in 306 

classrooms among high school students 307 
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3.3. Access to Online Education and Related Issues 308 

This subsection discusses the access to online education and issues faced when en- 309 

gaging in online education. This includes issues related to accessing digital devices, inter- 310 

net connection, and the home environment. 311 

3.3.1. Devices Used for Online Education and Issues When Accessing Devices 312 

Figure 3 illustrates the types of devices used by students during the pandemic for 313 

their online educational purposes. The findings show that most students use their own 314 

mobile phones/smartphones for online learning (45.2%). This is followed by own laptop 315 

(41.9%) and a device used by other family members (6.5%). Accordingly, about 87% of 316 

students have their own devices which can be used for their education. 317 

 318 

     Figure 3: Devices used for online learning 319 

During the pandemic, students’ academic performance might be affected by racial, 320 

economic, and resource differences [38]. Lack of digital devices during the lockdown of 321 

Covid-19 limited the continuation of online education. For online learning to be a reality, 322 

having a device and proper internet connection are crucial factors; without that, the edu- 323 

cation system may experience the frequently quoted ‘digital divide’ [27]. From a study 324 

conducted in the South Eastern University of Sri Lanka[24], it was found out that most of 325 

the students in the university have faced challenges with access to devices, and among 326 

them, most of the students relied on university resources during the pre-pandemic period 327 

[24]. Table 4 shows the frequency and the percentage of students facing issues when ac- 328 

cessing a digital device. Accordingly, more students have device malfunctioning/power 329 

outage problems (39.8%), while 18.3% face problems in sharing the device. However, 330 

25.6% of students did not have any issue accessing to a device. Further, these results imply 331 

that most of the students had access to a device, and still, they had considerable issues 332 

with device malfunctioning/power outages. 333 

 334 

 335 
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Table 4: Issues when accessing to a device 336 

 

Responses 

Frequency Percentage (%) 

No device 16 3.7 

Had to share among family members 80 18.3 

Device malfunctioning/power outages 174 39.8 

No issues 112 25.6 

 Other 55 12.6 

Total 437 100.0 

 337 

While online education would have been the readily available solution, it has wid- 338 

ened inequalities in access to education and fueled social unrest as some population 339 

groups, specifically those residing in rural areas, do not have access to the facilities and 340 

infrastructure necessary for online learning. However, there are still issues when access- 341 

ing online learning devices among engineering undergraduates in Sri Lanka. 342 

The chi-square value is 0.016, which is lesser than 0.05, which implies rejecting the 343 

null hypothesis and accepting the alternative hypothesis; there is a statistically significant 344 

relationship between income level and access to devices. Figure 4 shows two graphs with 345 

the cross-tabulation percentages of students who had and had no issues when accessing 346 

devices and among the income categories. 347 

 348 

 349 

 350 

 351 

 352 

 353 

 354 
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 356 

Figure 4: Percentage of students who had issues regarding accessing to devices under each income 357 
category (Pearson Chi-square Value = 0.016)  358 

Among the students who have not had any issues when accessing a device, only 359 

11.2% are under <LKR 25,000 monthly income category while it is 41.1% for the income 360 

category >LKR 80,000. Within the <LKR 25,000 group, 77.4% had issues accessing a device, 361 

while only 57.7% had issues for >LKR 80,000 group. The literature argued that students 362 

with good self-discipline, knowledge, emotional intelligence and fluency in technology 363 

would perform well in remote education [39], [40]. Even for a student with the aforemen- 364 

tioned qualities, one may be unsuccessful in using remote learning due to lack of resources 365 

and poor socio-economic factors such as financial instability and family support. This im- 366 

plies that the family’s financial stability will impact access to digital devices that are im- 367 

portant for online education. 368 

3.3.2. Issues When Accessing the Internet  369 

The access to online education was restricted by device availability and lack of tech- 370 

nical knowledge, proper learning environment at home, and accessibility to the internet. 371 

The internet is a vast interconnected network of information and communication and 372 

helps students find relevant and useful study materials. Students with bad internet con- 373 

nections are denied of accessing online learning [6]. In Sri Lanka, students in many rural 374 

areas face several difficulties getting a better internet connection.  375 
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Table 5 shows the frequency and percentage of students who had issues accessing 376 

internet connection. Accordingly, most of the students had multiple issues, while only 377 

1.9% did not have any issues accessing the internet. Among the students, 36.7% had con- 378 

nectivity issues which was the biggest issue related to the internet connections. The sec- 379 

ond-largest issue is package limitation difficulty, where 27.7% of students had indicated. 380 

Most internet packages are limited and restricted for specific time durations as daytime 381 

and nighttime data. Therefore, this made students experience difficulties when accessing 382 

internet services.  383 

Further, 26.6% had mentioned they faced internet traffic issues during the classes. 384 

This may be due to a higher number of online classes at the same time in the country. 385 

However, 5.8% of students were unable to purchase internet service. 386 

Table 5: Issues with accessing to the internet connection 387 

 

Responses 

Frequency Percentage (%) 

Connectivity issues 305 36.7% 

Unable to purchase the service 48 5.8% 

Package limitations 230 27.7% 

Internet traffic issues 221 26.6% 

No issues 16 1.9% 

Other 10 1.2% 

Total 830 100% 

According to [24], the financial difficulties among students created a lack of access 388 

to the internet in Sri Lanka. Figure 5 shows percentage distribution by the cross-tabulation 389 

results with the family income level and availability of issues when accessing an internet 390 

connection. The results show that the Pearson chi-square value is 0.018, which is less than 391 

0.05, implying accepting the alternative hypothesis, there is a statistically significant rela- 392 

tionship between access to an internet connection at a 5% level. The quantitative data de- 393 

picts that, among the students who were unable to purchase an internet package, more 394 

than 50% of their monthly income is below LKR 50,000. Further, more than 50% of their 395 

family income has been affected negatively by the pandemic; either their income reduced 396 

or stopped due to the pandemic. This implies that lower economic levels are severely im- 397 

pacted by the pandemic and make it difficult for students to engage in online education 398 

compared to face-to-face classes. 399 
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Figure 5: Percentage of students with the inability to purchase an internet connection and who 401 
had no issues when purchasing an internet connection under each income category.  402 

This shows that most of the students had faced problems when accessing internet 403 

connections, and among them, most of their family income has been impacted signifi- 404 

cantly, making disparities among students when accessing online education. Supporting 405 

this finding, Fishbane and Tomer [41] findings also show that due to the pandemic, pov- 406 

erty increases in the community, and the rate of internet accessibilities declined rapidly. 407 

By implications, students with no or low socio-economic power to afford internet connec- 408 

tion are most vulnerable to fall behind or encounter additional challenges to meet up with 409 

others in online learning. 410 

In the authors’ opinion, online education will be successful with proper devices and 411 

internet connections. It enhances engagement in online education. However, students’ 412 

digital literacy, motivation towards studies, and other socio-economic factors are also im- 413 

portant for the success of online education. 414 

                             3.3.3. Issues Related to the Home Environment 415 

Shifting from face-to-face classroom education to online education at home created 416 

different challenges and opportunities [37] for students. The ability to choose what, how, 417 

and when to study beyond synchronous scheduled activities; and anytime access to re- 418 

sources are more flexible when studying at home. Table 6 depicts the percentages and 419 

frequencies of students who had issues related to the home environment. 420 

Table 6: Issues when studying at home 421 

Problems when studying at home Responses 

 
Frequency Percentage 

(%) 

Problems with finding a quiet place to study 145 20.8 

Problems with finding time to study because I had house-

hold responsibilities 

99 14.2 
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Problems with finding someone who could help me with 

my studies 

175 25.1 

Problems with motivating myself to do studies  200 28.7 

No Issues/ Problems 36 5.2 

Other 41 5.9 

Total 696 100 

Accordingly, 28.7% of students had the problem of motivating themselves for stud- 422 

ies. Further, 25.1% of the students have the problem of finding someone who could help 423 

with their studies at home. Contrary to this finding, according to Jamalpur et al. [33], 94% 424 

agreed that they had received the necessary support from their family members during 425 

the period of learning at home. Further, 20.8% had a problem finding a quiet place to 426 

study, which is also supported by [27]. This may be due to the unavailability of internet 427 

access at quiet places, and maybe family members are not aware and understandable 428 

about the novelty in the educational system.  429 

Further, 14.2% of students have family responsibilities like looking after siblings, 430 

helping with housework, and other family engagements during their study time, which 431 

has created a problem for their education. Results show that most students have either 432 

one or more problems when studying at home, and only 5.2% have mentioned that they 433 

do not have any problems. These results interpret that, though time is flexible when they 434 

are studying at home, still they are facing external problems compared to the periods 435 

when they are studying at universities in person. This creates disparities between students 436 

and their performance in education. In the long term, it affects their physical and mental 437 

well-being. However, problems like less motivation, lack of a quiet place, less support 438 

among students have been reported in many parts of the world [37].  439 

3.4. Feelings About Learning at Home through Online Platforms 440 

Both positive and negative feelings are reported in the literature when studying re- 441 

motely [33], [42]. Loneliness, anxiety, and lack of motivation are predominant in many 442 

findings when studying remotely. Figure 6 shows the proportion of students who agree, 443 

disagree or are neutral for the statements about their feelings when learning at home. 444 
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Figure 6: Students self-evaluation regarding the feeling about learning at home 446 

Accordingly, 77.7% of respondents stated that they had missed extra-curricular ac- 447 

tivities due to the lockdown and studying at home. Only 9.8% of students disagreed with 448 

the statement and believe that they have not missed extra-curricular activities besides the 449 

lockdown or studying remotely. This will create long-term issues in students such as lack 450 

of teamwork, engagements in social work, and gaps in students’ physical and mental well- 451 

being. Further, a 79% proportion of the students has agreed that they have missed being 452 

with their peers. However, 6.5% disagree that they missed being with peers. 453 

Further, 51% felt lonely during the pandemic, but 19.3% of students disagreed with 454 

the statement. This may be because students are not alone at home, with their parents and 455 

other family members. So, they have emotional support from the family when studying 456 

at home. However, this age group needs peer interaction for personal development and 457 

proper social well-being. Therefore, this new education experience will negatively impact 458 

students if there is a lack of social engagements and interactions. Nevertheless, these find- 459 

ings imply that most of the students have felt isolated and negative feelings while study- 460 

ing at home because of the rapid transition in the education system 461 

The literature states that teachers’ communication skills have a significant role in 462 

better performance of the students [42], and according to the findings of this study, 68.4% 463 

of students had agreed with the statement ‘My lecturers were well prepared to provide 464 

instruction remotely’. During the pre-pandemic also in universities of Sri Lanka, e-learn- 465 

ing systems were promoted, and students and lecturers were familiar with these tech- 466 

niques to a certain extent. Therefore, this sudden shift may not negatively affect the deliv- 467 

ery of lessons via online portals. However, 25.3% of students had disagreed with the state- 468 

ment. Supplementary to the finding, 46.9% agreed with the statement ‘Teachers/lecturers 469 

were available when I needed help’, meaning that lecturers were accessible for communi- 470 

cation and asking questions for the students during the pandemic periods while studying 471 

remotely. This is important to facilitate the understanding of subject matters. Neverthe- 472 

less, 15% disagreed with the statement. However, these findings prove that still university 473 

lecturers were well adapted for online teaching in the crisis period and were available for 474 

students when needed to contact most of the time. 475 

Additionally, allocating time for students to engage in societies and other commu- 476 

nity-based activities via online platforms, aware students about online resources to im- 477 

prove their extra-curricular activities at home, conducting workshops in order to empha- 478 

size the importance of participatory activities and social engagements for students will 479 

benefit for their mental health and development. 480 

4. Conclusions  481 

The impact of the COVID-19 pandemic amplified many inequalities. Among the sec- 482 

tors, impacted by the pandemic, education is on top of the list due to its short- and long- 483 

term impacts on the whole world. This study discusses the impact on the education of 484 

engineering undergraduate students of Sri Lanka due to the COVID-19 pandemic, explic- 485 

itly focusing on their experience with online education.   486 

Students’ participation in online classes was low initially, and it improved over time 487 

implying, that students were getting adapted to the new experience of learning despite 488 

the issues that arose. Most of the students had access to a digital device for their education. 489 

However, many students faced issues like device malfunctioning/power outages and 490 
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sharing among family members when accessing their digital devices. Further, accessing a 491 

proper internet connection was also the main problem among undergraduate engineering 492 

students in Sri Lanka. Among them, connectivity problems, package limitations, inability 493 

to purchase an internet connection are the most common issues. From the findings, it was 494 

noted that nearly 50% of households’ income have either stopped or reduced due to the 495 

pandemic, and that has a direct impact on accessing devices and network services. 496 

Even though a supportive family environment improves engagement in education 497 

and motivates students towards the classwork, most Sri Lankan engineering undergrad- 498 

uates have issues related to the family environment. Among them, unavailability of a 499 

quiet place and someone to help, engaging in household activities, unable to concentrate 500 

on studies, and motivating themselves at home without their peers have been created is- 501 

sues when studying at home. Further, most students have negative feelings regarding 502 

learning at home, such as missing their peers, missing extra-curricular activities, feeling 503 

lonely, and feeling anxious about their studies.  504 

This study focuses only on engineering undergraduates and should not be general- 505 

ized for primary, secondary, and higher education levels and other disciplines. Thus, a 506 

research gap exists regarding the impact of COVID-19 on the education of different edu- 507 

cational levels and disciplines in Sri Lanka in new waves of the pandemic periods. 508 

5. Recommendations 509 

Based on the findings of this study, the following recommendations were made: 510 

1. Digital literacy is a requirement in the 21st century. Due to COVID-19, most students’ 511 

digital literacy was improved, which is an advantage of the transition of the education 512 

system. However, conducting awareness programs regarding the use of new technologi- 513 

cal advances and proper use of digital devices and the internet is a timely need because 514 

of the misuse of these resources by students. Further, continuous digital literacy training 515 

will help keep competence on digital devices. 516 

2. Income is a major socio-economic factor that will affect the education of the students, 517 

especially online education. Therefore, providing incentives to purchase digital devices 518 

and internet connections will improve the resource access of students with low income. 519 

3. Development of the blended education system after proper curriculum investigation 520 

to face future COVID-19 like pandemic situations and simultaneously keep the digital 521 

literacy improving further. 522 

4. Training programs for lecturers, instructors, and students to teach and learn via 523 

online platforms, making parents aware of online education and the importance of their 524 

support towards students’ academic success, will exemplify online education.  525 

5. Most of the students’ mental health was negatively affected due to COVID-19. Con- 526 

sidering the prevailing situation awareness programs for students about online resources 527 

to improve their extra-curricular activities at home, conducting workshops to emphasize 528 

the importance of participatory activities and social engagements will benefit their mental 529 

health and development. 530 

 531 

 532 

 533 
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 657 

Appendix A 658 

 659 

Impact on Education due to COVID-19  660 

 661 

This survey is conducted by the AI4COVID project group of the Faculty of Engineering, University of Peradeniya. The 662 

purpose of this survey is to collect data regarding the impact of COVID-19 on the education of engineering 663 

undergraduate students. 664 

 665 

1. Select your university from the list 666 

2. What is your residential district? (select from the list) 667 

3. What is your ethnicity? (select from the list) 668 

4. How often did you participate in a class in person? (Please answer considering the following pandemic periods) 669 

 670 

Pandemic period Never Once a week Few days a week All the time I have 

classes 

Post first wave     

Second wave     

 671 

5. How often did you participate to a class online? (Please answer considering the following pandemic periods)? 672 

 673 

Pandemic period Never Once a week A few days a 

week 

All the time I have 

classes 

First wave     

Post first wave     

Second wave     

 674 

6. Compared to a typical week in pre-pandemic period how did you feel about your studies each week ? 675 

 676 

Pandemic 

period 

I learned less I learned about 

as much 

I learnt more 

First wave    

Post first wave    

Second wave    

 677 

7. Did you learn something extra (following online courses, playing instruments, cooking..etc) during the 678 

following periods? 679 

 680 

Pandemic period Yes No 

First wave   

Post first wave   
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Second wave   

 681 

8. What would you prefer more? 682 

  683 

In person Classes  

Online classes  

Mixes of online and in person classes  

 684 

9. What is/are the device(s) used for learning? (select all related)   685 

 686 

Type of device  

Mobile phone  

Laptop  

Computer  

Tablet  

Device use by another family member  

I do not have a device for my studies  

Other(specify)  

 687 

10. Did you face following problems when accessing to a device? 688 

 689 

Issues  

No device  

Had to share among family members  

Device malfunctioning/power outages  

No issue  

Other (specify)  

 690 

11. What are the problems you faced when accessing to internet connections? 691 

 692 

Issues  

Connectivity issue (signal strength issue)  

Unable to purchase the service  

Package limitations  

Internet traffic issues  

No issue  

Other (specify)  

 693 

12. What are the problems you faced when studying at home? (Please select all applicable) 694 

 695 
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Issues  

Problems with finding a quiet place to study  

Problems with finding time to study because I 

had household responsibilities 

 

Problems with finding someone who could 

help me with my studies 

 

Problems with motivating myself to do school 

work 

 

No Issues/ Problems  

Other (specify)  

 696 

13.  State whether you agree/disagree/neutral for the following statements 697 

 698 

 Agree Neutral Disagree 

I felt lonely    

I enjoyed learning by myself    

Teachers/lecturers were available when I 

needed help (eg: through virtual office hours, 

email, chat) compared to the period before the 

pandemic 

   

I feel anxious about schoolwork    

I was motivated to work    

My teachers/lecturers were well prepared to 

provide instruction remotely 

   

I miss extra-curricular activities organized in 

my school/institute 

   

I miss being with my peers    

 699 

Impact on Household Income 700 

 701 

14. Which of the following category includes your average monthly household income during the following time 702 

periods? 703 

Pandemic period <25,000 25,000 – 50,000 50,000 – 80,000 >80,000 

First wave     

Post first wave     

Second wave     

 704 

15. Compared to pre-covid situation, did your family income changed during the following pandemic periods? 705 

Pandemic period Income 

increased 

Income 

reduced 

Income 

stopped 

No change 

in income 

No idea 

First wave      
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Post first wave      

Second wave      

 706 

 707 


