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Abstract

This study aimed to investigate the context of digital divide in teacher educa-
tion institution (TEI) students during the COVID-19 pandemic setup. An on-
line questionnaire was administered to 264 students from a state university in
Nueva Ecija, Philippines. Spearman Rho Correlation was used as statistical
tool with 5% level of significance. The central finding of this study has con-
firmed the existence of digital divide as predicted by demographic factors
such as residence, annual family income and parents’ highest educational at-
tainment. Significant differences were found to exist not only in access to the
internet but also in mobile internet expenses and hours spent on the internet.
This study provides a better understanding for further research to generate a
more conclusive and generalizable result based on the strong starting points
on digital divide found among higher education institution students.
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1. Introduction

The COVID-19 pandemic has created the largest disruption of education sys-
tems in history [1]. Because of this worldwide crisis, 190 countries across the
globe [1] were forced to institute closures of school services [1] [2] [3] [4] that
affected at least 1.6 billion students [5].

To cushion the effect of the school closures [4], academic institutions saw a
pressing need to implement alternative educational and assessment strategies [6]
such as distance education as the sole means for learning and instruction [7] and

blended learning to include both virtual and in-person instruction [2]. In ensur-
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ing academic continuity, educational institutions abruptly shifted to online
learning [3] [8] [9] [10]. But the current situation is not without any challenges
as “COVID-19 has shone a spotlight on the digital divide” [11].

Based on the data of UNESCO, some 826 million students do not have access
to a household computer while 706 million learners have no internet at home.
Learners in the most marginalized groups, who don’t have access to digital
learning resources or lack the resilience and engagement to learn on their own,
are at risk of falling behind [12]. In the advent of online education and the dis-
parity of technological equipment available to the wealthy as compared to the
poor students, instruction delivery will be inconsistent and unfair [11]. This cri-
sis has exposed the many inadequacies and inequities in our education sys-
tems—from access to the broadband and computers needed for online educa-
tion, and the supportive environments needed to focus on learning, up to the
misalignment between resources and needs [12].

In Southeast Asia, a large segment of the population does not have access to
the Internet and electronic devices [10]. Many people in Southeast Asia still
cannot afford unlimited and stable Internet connection [13]. As a developing re-
gion, many students are from economically vulnerable families [10]. In as early
as 2002, the Southeast Asian Ministers of Education Organization (SEAMEO)
had been addressing the digital divide dilemma in the region by training and
educating people through the SEAMEO Regional Centres [14]. The following
interrelated factors contribute to the widening digital divide in Southeast Asia:
economic development of the countries, availability of ICT infrastructure, level
of education of the people and household income of family in the respected
countries [14].

In the Philippines, the Commission on Higher Education (CHED) adopted
and promulgated the guidelines on flexible learning delivery for implementation
by all public and private higher education institutions to ensure safety of the
Filipino learners during the coronavirus pandemic [15]. With in-person classes
impossible, CHED put together distance learning options that include online
platforms, offline modules, or a combination of the two, called blended or flexi-
ble learning [15]. But distance learning has made inequities, especially around
the digital divide, more apparent than ever before and college students scramble
to acquire digital devices and stable internet connection [16].

These scenarios give a glimpse of digital divide in an academic community in
the Philippines. During this time of pandemic, digital divide is more than just
“the gap between those who do and those who do not have access to new forms
of information technology” [17] as it also encompasses a global issue that deals
with the uneven distribution, access, and utilization of ICT [18] where certain
parts of the population have substantially better opportunities than other parts
of the population [19].

1.1. Digital Divide

Digital divide has significant implications for developing countries and it can
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cause segments or groups who have no or limited accessibility to these technolo-
gies to be denied of socioeconomic opportunities [20]. While the Philippines is
deemed the social media capital of the world, millions are still left behind with-
out proper internet access [21]. Since too much learning takes place online or
requires gaining information technology skills, many students are disadvan-
taged as a result of the digital divide, and they are falling behind in their stud-
ies [22]. In this time of pandemic, “students may lack the technology they need
to be successful in online learning” [23]. The shift to online classes, self-
learning modules and television and radio programs has proven extremely chal-
lenging in a country of 108 million where less than a fifth of households have
internet access and many lack mobile devices [24]. With the presence of digital
divide, many are not fully benefitting from their education [25] [26]. Digital
divide is a compound and multifaceted problem [27] as it falls along existing
lines of socioeconomic inequality—those who are poorer and live in less af-
fluent areas pay more for less reliable service and while smartphones are more
prevalent across all socioeconomic groups, they’re a poor alternative for
broadband internet access for tasks like working from home or attending
classes online [26]. Therefore, bridging the digital divide is more important
than ever [28].

1.2. This Study

It is in this light that this study sought to investigate the circumstances of teacher
education institution (TEI) students within the context of digital divide during
the COVID-19 pandemic setup. With the occurrence of coronavirus pandemic,
the landscape of educational system has changed and there is limited amount of
published research in this particular situation. Therefore, this study provides ad-
ditional evidence to the pool of literature on digital divide in the framework of
pandemic and contributes important ideas to improve policy on technology use
in educational institutions. Specifically, this study answered the specific ques-

tions below:

1.3. Research Questions

1) How may the profile of the students be described in terms of the following:
a) residence;

b) annual family income; and

¢) parents’ highest educational attainment?

2) What are the available ICT resources and their usage?

3) Is there a significant relationship between the students’ profile variables

and their available ICT resources use of ICT?

2. Method

The study used descriptive method to determine the incidence of digital divide

in times of pandemic among teacher education students. It is also relational in
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terms of analyzing the relationship between the respondents’ profile variables
and use of ICT. For this reason, correlational and survey research models were

used together.

2.1. Sample

This study used purposive sampling technique to constitute 264 students en-
rolled in Technology for Teaching and Learning classes at the College of Educa-
tion, Nueva Ecija University of Science and Technology for the 1% Semester of
School Year 2020-2021. They were particularly chosen for this study as the
course requires the use of technology among the students. From the demo-
graphic details of the respondents, 78% are females, 22% are males. Moreover,
the respondents’ age from 17 to 22 years old, majority of which are 19 year olds
(44.70%). Table 1 highlights the basic demographic characteristics of the par-
ticipants to answer RQ1.

2.2. Data Collection Tool

This study used survey questionnaire as the data collection tool. The research
team distributed the questionnaire via online survey system (Google Forms).
The construction of the instrument was based on the Digital Divide Survey. This

instrument was used in a comprehensive study to collect data across Trinidad

Table 1. Descriptive statistics for demographic variables.

Variable Coding Distribution (N = 264)
Residence Rural (Living in municipality) 165 (62.50%)
Urban (Living in city) 99 (37.50%)
Annual Family Income P 500,000 or more 1(0.38%)
P 450,000 - 499,999 9 (3.41%)

P 400,000 - P 449,999
P 350,000 - P 399,999
P 300,000 - P 349,999

P 250,000 - P 299,999

11 (4.17%)
11 (4.17%)
13 (4.92%)

26 (9.85%)

P 200,000 - P 249,999 109 (41.29%)
P 150,000 - P 199,999 84 (31.82%)
Highest Ijlducational Father Mother
Attainment
College Graduate 85 (32.20%) 120 (45.45%)
College Undergraduate 126 (47.73%) 102 (38.64%)
Vocational 3 (1.14%) -
High School Graduate 39 (14.77%) 27 (10.23%)
High School Undergraduate 9 (3.41%) 14 (5.30%)
Elementary Graduate 2 (0.76%) 1(0.38%)
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and Tobago for the calculation and measurement of the digital divide [29].
Meanwhile, the present study asked the respondents to provide their demo-
graphic characteristics which particularly included residence, annual family in-
come, and parents’ highest educational attainment. The respondents were also
asked to determine the ICT resources available to them as well as how they use

such ICT resources in times of pandemic.

2.3. Data Analysis

Frequency counts, percentages, and Spearman Rho correlation were the bases
for data analyses. The data obtained from Digital Divide Survey were transferred

to computer and were analyzed with the SPSS 17.00 package program.

3. Results and Discussion

3.1. Demographic Characteristics

Table 1 shows the demographic characteristics of the respondents. The results
show that majority (165 students, 62.50%) live in municipalities (rural) while 99
(37.50%) reside in the cities (urban).

In terms of annual family income, the data reveals that 109 (41.29%) of the
students fall under Php 200,000 - 249,999 (US$ 4102 - 5128); Php 150,000 -
199,999 (US$ 3077 - 4102) with 84 samples (31.82%), is a distant second (Table
1). More than 17% of the students belong to a family whose income ranges from
P 300,000 to P 500,000. The results tell that the families where the students be-
long earn below the average annual family income, national (Php 313,000 =
US$ 6455.14) and regional (Php 384,000 = US$ 7919.40), based on the 2018
Family Income and Expenditure Survey of the Philippine Statistics Authority
[30].

The students were also asked regarding their parents’ highest educational at-
tainment and indicated that 205 parents (120 mothers and 85 fathers, 38.83%)
combined were able to finish tertiary education (Table 1). Meanwhile, the sum

of parents who were college undergraduates reached 228 (43.18%).

3.2. ICT Resources and Usage

3.2.1. ICT Devices for Online Learning

The survey shows that smartphone tops the list when it comes to new normal
education as 202 students (76.52%) used it as the main device of learning (Table
2). The findings validated the result that coronavirus pandemic prompted more
people to go online and spend more time on smartphones [31] [32]. Higher
education institutions should take note that implementing mobile-friendly con-
tent into programs may become an expected feature for many online students
[33]. With classes shifting to virtual classrooms, students must be provided with
activities and academic tasks that can be easily accessed through their mobile
phones. Though the results also show that students can use other devices such as

computer or tablet, still not all students have the capacity to go online because of
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Table 2. Descriptive statistics for ICT resources and usage.

Distribution
Variable Coding (N = 264)
ICT Device for Online Learning Laptop Computer 34 (12.88%)
Desktop Computer 13 (4.92%)
Smartphone 202 (76.52%)
Tablet 5 (1.89%)
Keypad Cellphone 9 (3.41%)
No gadget 1 (0.38%)
Internet Access at Home Wi-fi connectivity 62 (23.48%)
Mobile data 147 (55.68%)
Wired connection 20 (7.58%)
No internet. 35 (13.26%)
Weekly Internet Expenditure Less than Php 100 6 (2.27%)
Php 100 - Php 150 110 (41.67%)
Php 160 - Php 200 90 (34.09%)
Php 210 - Php 250 38 (14.39%)
More than Php 250 20 (7.58%)
Daily Time Spent Online 1 - 5 hours 11 (4.17%)
5-10 hours 98 (37.12%)
11 - 15 hours 69 (26.14%)
16 - 20 hours 42 (15.91%)
more than 20 hours 44 (16.67%)

limitations in their device, 9 (3.41%) still use keypad cellphone and 1 (0.38%)

doesn’t even own any gadget.

3.2.2. Internet Access during COVID-19

One hundred forty-seven (55.68%) students used mobile data (Table 2) to at-
tend their virtual classes. Because broadband is yet to become more accessible
and affordable for Filipinos, Philippine internet use is highly mobile [34]. In the
Philippines, mobile connections for January 2020 totaled to 173.2 million [35].
However, the Philippines lagged far behind other countries when it comes to
mobile internet speed [35]. The nation has an average mobile internet download
speed of 8.5 Mbps and an average upload speed of 2.7 Mbps. With slow internet
download and upload speed, students had to spend a large amount of money
and time during this pandemic so that they would be able to access the internet
and attend their virtual classes. What’s saddening is that 35 students (13.26%)
still don’t have internet access at home putting them at a disadvantage especially

that lockdown prevents them from going out.

3.2.3. Weekly Internet Expenditure
Table 2 shows that 110 students (41.67%) spent Php 100 - Php 150 weekly for
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their internet expenditure. Second were the 90 students (34.09%) who would
consume Php 160 - Php 200 while 58 (21.97%) had more than Php 200 internet
expenditure. The country’s Internet infrastructure lags behind among those of
contemporary developing countries in Asia, particularly in terms of Internet
connectivity [36]. In 2015, the Philippines had a meager average Internet speed
of 2.8 Mbps, placing the country at 104 among 160 countries [36].

When asked what are the factors affecting their ICT and internet use, the stu-
dents provided the following: limited access or slow internet connection in an
area, 43.63%; financial capacity, 26.70%; type of ICT device, 14.49%; lack of
technological skills, 6.11%; no available device to use, 4.54%; lack of parental
support, 4.01%; and power interruption, 0.52%.

Slow internet connectivity persists to be the main problem among Filipino
students as reflected by the results of this present study. Moreover, the findings
of this study confirmed the result of a previous research that price would be the
number one barrier for availing good internet speeds in the Philippines, since

most people can’t afford it [37].

3.2.4. Daily Time Spent on Online Activities

As can be seen from the table, the daily time spent online by 98 students
(37.12%) was 5 - 10 hours while others would extend up to 6 - 20 hours (69 stu-
dents or 26.14%) to accomplish their school requirements (Table 2). Internet
users in the Philippines spend an average of 9 hours and 45 minutes per day
online [35] [38]. With classes shifting to flexible learning, the time that students
spent online has dramatically increased. The students identified the following
school-related activities that needed internet connections: access learning groups
(e.g., FB social learning group, group chats), 21.24%; search for information,
19.85%; download files (e.g., modules, PowerPoints, videos), 17.18%; up-
load/submit files (e.g., email, assignments, projects), 15.29%; answer written
outputs (e.g., quizzes, essays), 11.76%; create or watch videos, 9.45%; and attend

online meetings (e.g., through Zoom or Google Meet), 5.23%.

4. Relationship between the Profile Variables,
Available ICT and Usage

The purpose of this quantitative study was to determine the existence of digital
divide as regards access and use of ICT of a purposeful sample of 264 teacher
education institution (TEI) students. Spearman Rho Correlation was used as sta-
tistical tool with 5% level of significance. As can be seen in Table 3, the findings
from this study showed that residence, annual family income, and parents
highest educational attainment significantly predicted digital divide in ICT us-
age. These findings suggest that in terms of residence, living in rural area put the
students at a disadvantage in accessing the internet (p = 0.009). Having slow
internet connection in their residence forces the students to have higher mobile
data internet consumption (p < 0.01) so they tend to spend more time online
(p < 0.01) doing school-related tasks.
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Table 3. Determinants of digital divide (N = 264).

Weekly Daily Time

Access to
Internet Spent
Internet A .
Expenditure Online
Correlation Coefficient 0.161** 0.645%* 0.723**
Residence
Sig. (2-tailed) 0.009 0.000 0.000
Correlation Coefficient 0.130* 0.649** 0.849**
Annual Family Income
Sig. (2-tailed) 0.035 0.000 0.000
Father’s Highest Correlation Coefficient 0.193** 0.537** 0.539**
Educational Attainment  gjo (2-tailed) 0.002 0.000 0.000
Mother’s Highest Correlation Coefficient 0.177%* 0.174** 0.227%*
Educational Attainment  gjo (2-tailed) 0.004 0.005 0.000

**p < 0.01; *p < 0.05.

Annual family income is also found to be a predictor of digital divide. Access
to internet (p = 0.035) is limited among students who belong to families with
low income. Because of financial constraints, there is less budget allotted for
Internet expenditure (p < 0.01) that hampers students’ #me (p < 0.01) to accom-
plish online activities. Thus, students with higher family income have superior
access to internet.

Another predictor of digital divide is found in the parents highest educational
attainment. The analysis indicates that infernet access is influenced by the fa-
ther's educational attainment (p-value = 0.002) and mother's educational at-
tainment (p-value = 0.004). The strength of relationships was found to be posi-
tive weak correlation. Therefore, the respondents whose parents are highly edu-

cated have greater internet access.

5. Conclusions

The present paper contributes to the digital divide literature as it sheds light on
the dim areas for policymakers to consider to close the gap among students, es-
pecially in times of natural phenomenon like a pandemic. The central finding of
this study has confirmed the existence of digital divide along the demographic
factors such as residence, annual family income and parents” highest educational
attainment. Significant differences were found to exist not only in access to the
internet but also in mobile internet expenses and hours spent on the internet.
The fact that more than 13% of students still don’t have internet connections
poses critical implications and necessitates deliberate policy formulation. It is
also good to note that while mobile learning is progressing, there are students
whose gadgets remain to be low-tech making it hard for them to access instruc-
tional materials uploaded online.

During pandemic, digital divide is higher and the negative effects brought by
the COVID-19 on students become more evident. Though closing the digital di-

vide among the students is an enormous challenge, this study provides relevant
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information to design plans of action that will level the playing field among stu-
dents. To ensure that no one is left behind, all sectors of society must exert their
best efforts to fill in the gap of the widening digital divide.

The findings of the study may serve as a strong starting point for other re-
searchers in conducting further studies on digital divide among higher education

institution students to generate more conclusive and generalizable results.
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