


EYE FATIGUE IN STUDENTS STUDYING WITH COMPUTER


ABSTRACT
Prior to the COVID-19 pandemic, the use of electronic devices for online education and recreation has increased dramatically. This research intends to measure the prevalence of digital eye fatigue, characterize device usage patterns, and identify risk factors for eye fatigue. This online survey assessed 165 responses from students enrolled in online English classes at Universitas Negeri Medan. Using a previously validated survey, the digital eye fatigue score was determined. Using Chi-square analysis, the relationship between device use and ocular fatigue was explored. 58 respondents used their devices for extended periods of time and reported experiencing fatigue while studying online; 22 respondents used their devices for 2 hours, 3 respondents for 2-3 hours, 5 respondents for >3-4 hours, 4 respondents for > 4-6 hours, 23 respondents for >6-8 hours, and 1 respondent for >8 hours. Those respondents who frequently used electronic gadgets without suffering from eye fatigue. 43 respondents reported using their device for 2 hours, 30 respondents for 2-3 hours, 20 respondents for > 3-4 hours, 3 respondents for > 4-6 hours, 9 respondents for > 6-8 hours, and 2 respondents for > 8 hours. In the English Department of Universitas Negeri Medan, if the Chi-Square result has a P value of 0 and a significance of 0.05, then the conclusion H1 is that prolonged gadget use causes eye tiredness. People must be taught on the importance of reducing overall screen exposure and adopting ergonomic viewing techniques. Officials should limit the length of online classes for students and online work hours for professionals in order to fight this epidemic of eye fatigue.
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INTRODUCTION
Since December 2019, COVID-19, a novel coronavirus disease caused by the coronavirus strain responsible for severe acute respiratory syndrome (SARS-CoV-2), has been quickly spreading around the globe (Spiteri, G, at el 2020). The WHO declared a pandemic on March11, 2020. The rapid spread of coronavirus is due to the ease with which the virus can be passed from person to person by direct touch or inhaled droplets. Therefore, the key preventative measures employed to manage the pandemic are hygiene and social isolation (Liu, J, et al, 2020). A number of nations have taken drastic action to halt the spread of the virus. As of February 2020, 191 countries, including Indonesia, have taken the necessary precautions to close all schools and universities, with online education and training activities replacing traditional classroom instruction (Santana, J, et al 2019).
There is a great reliance on online education to help schools, teachers, and institutions keep the educational process going throughout the COVID-19 pandemic. There is an increasing emphasis on remote employment, and online education has become the norm in many fields. As a result, people have begun engaging in hazardous behaviour such as excessive use of digital devices like computers, tablets, and smartphones. Therefore, the eyes may be negatively affected by online education. For the duration of this procedure, both pupils and teachers were glued to their computers. These gadgets are dangerous because they release short bursts of high-energy radiation that can go deep into the eye and cause photochemical damage to the retinal cells. This means it can make you more likely to experience issues with your eyes later in life, such as dry eyes and age-related macular degeneration. Being in front of a screen for too long can cause digital eye strain, also known as computer vision syndrome. The works of Rosenfield (2011) and Bhattacharya (2019) and co-authors are relevant here.
Symptoms of eye fatigue include a lack of energy, discomfort, and difficulty focusing or even feeling like you're in another body (Neugebauer, Fricke & Russmann, 1992; Cole BL, 1996). Because of this, one's ability to concentrate and succeed in school is severely impaired. Thanks to technical progress, digital devices are increasingly popular in today's society. In addition, this time period's popularity among the youth is rising. Therefore, more people, especially young people, may have eye strain as a result. Previous studies have connected a number of psychological and environmental factors to eye fatigue. Eye fatigue can be caused by things like staring at a screen for too long, working at close range, or concentrating hard (Agarwal, Goel & Sharma, 2013; Ostrovsky, Ribak, Pereg & Gaton, 2012).
Previous research has shown that eye fatigue is common. A study conducted by Han et al. (2013) found that 57% of Chinese university students were HIV positive (Han et al., 2013). Another study found that 53.3% of college students suffer from asthenopia. Furthermore, significant relationships were observed between eye fatigue/astenopia and factors such daily computer use, sexual orientation, and time spent on handheld digital devices (Xu, Deng, Wang, Xiong & Xu, 2019). Pratyusha Ganne et al. (2020) observed that the number of people using their mobile devices for online education and leisure significantly increased during the COVID-19 pandemic. The researchers set out to examine the prevalence of DES, provide an explanation for the behavior of device use, and pinpoint potential causes of the condition. There were 941 participants in the online survey who were all enrolled in an online course. Students who took classes entirely online had a significantly greater incidence of eye strain than the overall population (50.6% versus 33.2%; 2 = 22.5, df = 1, p.0001). The time spent in front of screens during the epidemic was higher than it had been before. Online students (p.0001), those with eye diseases (p =.001), those who spent longer in front of the screen (p = 0.0001), those who used a screen closer than 20 centimeters (p =.002), those who used their devices in the dark (p =.017), and those who took few or no breaks from their screens (p =.018) all had higher DES scores. During the epidemic, DES scores rose in tandem with the time people spent in front of electronic screens.
In terms of global social impact, the Covid-19 epidemic ranks among the top events of the twentieth century. China was the epicenter of a global pandemic that has had devastating effects on the United States. Since the first case was discovered in our country, severe measures have been implemented in an effort to slow the spread of the Covid-19 epidemic. These actions led to the closure of schools while online education and training persisted. Our research aimed to determine if and how distance learning affected the eyesight of college students. We also used an eye fatigue survey to check the reliability of our scale.
LITERATURE REVIEW
An outbreak of COVID-19 has had far-reaching effects on people's life, affecting their finances, communities, and schools. It's a problem all around the world that's having an effect on schools. Students have been shocked and disrupted by this pandemic since its inception. Because of the epidemic, schools have been closed, and students are now receiving their educations entirely online. Online education encompasses the development of course materials, the distribution of those materials, and the administration of related programs through the use of the World Wide Web and other important information and communication technologies (Fry, 2001). All teachers are asked to make a move as the shutdown of schools becomes inevitable. While many students may feel unprepared during this time of change, they must persevere in their efforts to create meaning in the face of various pandemic-related obstacles, for which there is now no simple solution apart from online education. The intention is that students' access to a high-quality education would remain unaffected by their choice to take classes online. Online education has been shown to raise pupils' academic performance in some cases (Kurucay & Inan, 2017). The effectiveness of well-designed online and face-to-face learning has been shown to be equivalent by a large body of research (Clark, 2007).
Despite the apparent benefits of using online education, not all students thrive with this approach. As of right now, the vast majority of educational institutions are still having trouble with online education (Talidong & Toquero, 2020). For instance, certain classrooms, especially those in more remote areas, may lack the technology necessary to implement an online learning strategy. They are under the impression that they are not achieving their full educational potential. The challenges that students encounter during their time spent learning online can make them feel overwhelmed. This happens because most teachers and lecturers give their pupils multiple assignments each class. In addition, they have trouble accessing online courses due to frequent network outages in their remote locations. Also, the convenience of online education has an effect on students' drive to finish their work. Consequently, the goals of online education are not always effectively realized (Carbonell X, 2018). Those that do well in school are the ones who devote a lot of time to learning. Parents all agreed that their kids were too lazy to do online schoolwork. As a rule, they end in failure. Some students also choose not to continue their education after realizing the disadvantages of online learning compared to traditional classroom instruction. This is evidence that the students do not have positive attitudes toward learning (Hayes JR, 2007; Soomro M, 2013)
The increasing prevalence of electronic gadgets in today's educational system has an impact on students' eyesight. Parental concerns about their children's eyestrain from taking too many online classes have been widely reported in both print and internet media. An array of visual and ocular symptoms known as digital eye strain (DES) or computer vision syndrome have been linked to extended use of digital electronic devices, as reported by the American Optometric Association. COVID 19 is largely responsible for the internet and digital device industry's meteoric rise over the past decade. We undertook this research to better understand the prevalence of DES during the COVID-19 pandemic, to determine why there was an uptick in cases, and to identify the characteristics that put some people at risk (Times H, 2020).
RESEARCH METHODOLOGY
The purpose of this research was to determine if there is a correlation between eye fatigue and the length of time spent using electronic devices during online study due to COVID 19. The researchers in this study used a quantitative approach and an analytical, observational research design. Following the release of COVID 19, researchers employed quantitative methods to ascertain the average amount of time students spend on their devices while completing online coursework. Without interfering or treating participants, researchers ask questions, make observations, and record their results. Due to the simultaneous examination of both long-term gadget use and eye fatigue, this study makes use of a cross-sectional approach. The English Department of Umiversitas Negeri Medan was the site of this study.
A total of 165 students were selected using the sample size calculation developed by Isaac and Michaelseum. The researchers used a simple random sampling technique, which involved selecting or sampling individuals at random from the community without taking demographic factors into account (Segui, 2015). The names of the students who were mandated to utilize gadgets while taking an online course are mixed up, yet the semester and course duration are clearly indicated. As soon as there were 165 students, they were labeled as respondents.
Data were gathered through the use of a questionnaire, measurements, and record keeping for this study. Method for determining whether or not a given situation exists by analyzing responses to questionnaires given to respondents, or for determining the nature of the circumstances respondents face. SPSS was used to perform the statistical analyses on the data collected for this investigation. Research variables such as gender, socioeconomic position, age, vision, complaints, snallen card inspection, duration, rest pattern, kind of electronic device used, and eye complaints when using electronic devices were described using univariate analysis (Segui, 2015). Since the distributions of all variables will have been determined after univariate analysis, bivariate analysis may then be used to assess the strength of the connection between the independent and dependent variables. The correlation between screen time and tired eyes was studied using a chi-squared test. 
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RESULT
Table 1. Sex-based frequency distribution of responders

	No.
	Gender
	Frequency (f)
	Percentage (%)

	1
	Male
	90
	54.54

	2
	Female
	75
	45.45

	
	Total
	165
	100



According to Table 1, the majority of respondents were of the male sex, with 90 male respondents accounting for 54.54% of the total, while there were 75 female respondents accounting for 45.45% of the total.
[bookmark: page2]Table 2. Semester-based frequency distribution of responders
	No.
	Semester
	Frequency (f)
	Percentage (%)

	1
	First Semester
	60
	36.37

	2
	Second Semester
	51
	30.90

	3
	Third Semester
	54
	32.73

	
	Total
	165
	100



According to the findings in Table 2, which can be found above, the majority of participants came from the first semester, with a total of 60 responders (36.37%).
Table 3. Age-based frequency distribution of respondents
	No.
	Age
	Frequency (f)
	Percentage (%)

	1
	19
	74
	44.8

	2
	20
	41
	24.8

	3
	21
	50
	30.3

	
	Total
	165
	100



According to the findings in Table 3, the most common age type was 19 years, with 74 respondents (44.8%) falling into this category.
Table 4. Distribution of responders by visual impairment type
	No.
	Type of interference
	Frequency (f)
	Percentage (%)

	1
2
	If viewing less than 6 meters
If you see > 6 meters
	49
116
	29.7
70.3

	
	Total
	165
	100



According to table 4, it was discovered that the most visible type of vision was seen at a distance of more than six meters by 116 respondents, which represents 70.30 percent of the total.
Table 5. Frequency distribution of respondents based on length of course schedule
	No.
	Students’  length of course schedule
	Frequency (f)
	Percentage (%)

	1
	< 2 hours/ a day
	4
	2.4

	2
	2-3 hours/ a day
	27
	16.3

	3
	> 3-4 hours/ a day
	36
	21.8

	4
	> 4-6 hours/ a day
	52
	31.5

	5
	> 6-8 hours/ a day
	35
	21.2

	6
	> 8 hours/ a day
	11
	6.6

	
	Total
	165
	100



Table 6. The effect of long-time use of gadgets during studying online against eye fatigue
	
	Value
	df
	Asymp Sig.
(2-sided)
	Exact Sig.
(2-sided)
	Exact Sig.
(1-sided)
	Point
Probability

	Pearson Chi-Square
	32.820a
	5
	0.000
	0.000
	
	

	Fisher's Exact Test
	33.153
	
	
	0.000
	
	


a. 4 cells (33.3%) had expected count less than 5. The minimum expected count is 1.05.
The standardized statistic is -3.613.



DISCUSSION
Length Level of Student Gadget Usage During Online Studying in English department at Universitas Negeri Medan.
Fifty-two people participated in the survey, and the average time spent per day using electronic devices was 3.5 hours. Several studies have shown that between 75% and 90% of computer users have some sort of visual impairment. Statistics show that each year, one million people get eye or vision diseases from too much time spent in front of a computer, and Bausch and Lomb estimates that this number is closer to 60 million. When completing tasks that necessitate low vision, many people with mild visual impairments may show no symptoms. Some of the factors that contribute to the development of these symptoms include preexisting eye difficulties, unfavorable working environments, and bad work habits. Furthermore, the poll found that vision issues account for around two-thirds of all complaints. Additionally, research has indicated that monitor users are more likely to get eye problems than non-users (Affandi, 2005). Not all respondents use gadgets with highly lengthy usage times; in fact, 4.4% of respondents use a device for fewer than 2 hours each day.
User Gadget Eye Fatigue Complaint in English Department Universitas Negeri Medan
As can be seen in Table 3, whereas 35.15% of respondents experience eyestrain when using gadgets, 64.84% do not experience eye fatigue when using a device for online study. Over time, your eyes may tire of staring at the screen and develop a condition called asthenopia. The WHO reports that the prevalence of astenophia is anywhere between 40 and 90 percent. When the visual system isn't functioning at peak efficiency, it has to work harder than it has to, and the result is a condition called asthenopia. Symptoms of this illness include double vision, difficulty seeing, blurred vision, red eyes, discomfort, itching, tension, fatigue, difficulty adjusting, and headaches. The (affandi, 2010)
Participants suffering eye fatigue were not shown the 116 responses (70.30%) who did not exhibit interference vision on the assessment snallen card. Pupils that are too large or too small can also cause eye tiredness. The function of the pupils is to control the amount of light entering the eye by constricting when the light is too bright and dilation when there is not enough. The camera's diagram acts as the lens's aperture. In this case, the lens strategically places the shadow such that it hits the retina. The retina, also called the mesh tissue, is a very thin layer of tissue located at the back of the eyeball. Both cone cells and stem cells, which are also nerve cells, number in the millions in the retina. Conical cells let us to see in bright light and comprehend details like reading and color, whereas stem cells allow us to see in low light (Wahyono, 2008).
The Effect of Using Gadgets During Studying Online Against Eye Fatigue in English Department Universitas Negeri Medan
This study found that the English majors at Universitas Negeri Medan experienced eye strain after using their phones for long periods of time. The study found that someone who uses electronic devices for five hours a day is four times more likely to have eye fatigue than those who do not use during five hours, but that this was not the case for all students with long use of electronic devices. It is typical for Indonesian IT workers to complain of eye strain. Setiawan (2012) found that as many as 83.7% of computer users at PT Surveyor Indonesia report problems with eye fatigue.
CONCLUSION
Based on their findings, the authors of this study concluded that prolonged visual stimulation can cause visual tiredness. If you're going to be using the device for an extended period of time, it's expected that you'll operate it more carefully to protect your eyes from strain. If you want to avoid your eyes getting tired too quickly when using the device, schedule regular breaks. If you've been using a computer or mobile device to study online, give your eyes a rest by putting down the gadgets for a while
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