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Abstract

During the COVID-19 pandemic and the Industry 4.0 era, the role of the Internet became
extremely important for connecting the society. Unfortunately, heterogeneous
geographical, socioeconomic and demographic characteristics may create different
roles in using the Internet, leading to a digital divide. Utilizing National Socioeconomic
Survey (Susenas) data collected early in the COVID-19 pandemic, this study employs
binary logistic regression to investigate the effect of education through school
participation oninternet use in underdeveloped regionsin Indonesia. The findings show
that only one-fifth of students in underdeveloped regions are using the Internet.
Looking deeper, school participation plays a prominent role for students online. The
more educated the students, the more likely they are to use the Internet. Moreover, the
possibility of a student using the Internet isincreasing for students are getting the aid of
the Program Indonesia Pintar (PIP), who live in households where the head of the
household has particular characteristics, which are being female, of non-productive age,
having higher education, working in the non-agricultural sector, having higher
socioeconomic status and where fewer students live in the household. However, this
study also finds that student gender has no significant impact on internet use.
Promoting and providing proportional support by the government in terms of internet
use based on school participation is principal due to the existence of the digital divide.
It will also be very interesting when further research may account for other potential
variables from the supply side that could explain the internet use of students in
underdeveloped regions of Indonesia.
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Introduction

Contribution to education is still a basic requirement for Indonesia in
achieving the demographic dividend (Sulisworo, 2016). In addition, education gives
the strength to meet the sustainable development goals (SDGs) which are agreed
upon by almost all countries in the world. Nowadays, population quality has been
increasingly disrupted since COVID-19 was declared as a global pandemic
(Cucinotta & Vanelli, 2020), not only in regard to population health but also in
regard to education. Currently, the global education system is facing its greatest
challenge during the pandemic (United Nations, 2020) in that social restrictions
have led to school closures and switching from offline learning to online distance
learning. This means the Internet plays a recent important role in the
implementation of educational activities. Unfortunately, this new learning method
highly relies on internet access and network coverage. The high variation in these
two aspects could potentially widen the education gap in Indonesia (Alifia, 2020).

Since Indonesia entered the Industry 4.0 era which was marked by “the
internet of things” (Lampropoulos et al., 2019), the Internet has become the most
valuable resource in the world (Dahiya et al., 2021). This is also true when many
others in the world live in a digital society. Actually, before the pandemic of COVID-
19, the Internet existed and was popular in many segments of the Indonesian
population. Moreover, many aspects of life are highly reliant on the Internet.
However, heterogeneous geographical, sociceconomic and demographic
characteristics may create different possibilities in using the Internet and then lead
to a digital divide (Smith & Graham, 2012), especially in underdeveloped regions.
Consequently, this can bring about inequality in each region. Even so, the facilities
and the capability of using the Internet could prevent education in underdeveloped
regions from getting worse (Arkiang, 2021).

The Internet has created many opportunities and grown rapidly (Barua et al.,
2000); the Internet makes life easier. Various studies have been conducted to
observe internet use in Indonesia (Eschachasthi et al., 2022; Purwa & Cendekia,
2021; Puspitasari & Ishii, 2016; Wahid, 2007). A higher education level is correlated
to internet use. More educated people have the potential to adopt the technology
faster than people with lower education attainment (Vodoz et al., 2007) and they
also tend to use the Internet to achieve prosperity. Therefore, education is the most
important factor that influences internet use (Al-Hammadany & Heshmati, 2011).
Many studies have investigated the relationship between education and internet
use. Mostly, previous studies have stated that education has a positive correlation
with internet use (Singh, 2004; Cooke & Greenwood, 2008; Noce & McKeown,
2008; Al-Hammadany & Heshmati, 2011; Lera-Ldpez et al., 2011; Pénard et al., 2012;
Pick & Nishida, 2015; Mubarak et al., 2020). Qomariyah (2009) found that students
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in urban areas begin to use the Internet when entering Junior High School. On the
contrary, Martin and Robinson (2007), and Middleton and Chambers (2010) found
that education has no clear correlation with internet use. A study which examines
internet use among students in underdeveloped regions is also very limited.
Recently, as far as author’s knowledge, only Arkiang (2021) who has investigated
this topic.

This study fills the aforementioned research gap by observing the internet
use of students from underdeveloped regions in Indonesia. As education escalates
the quality of human life, which is stated in SDG 4, this study investigates the impact
of education, through school participation from elementary school to high school,
oninternetuse among students from underdeveloped regions in Indonesia in 2020.
Several previous studies that discussed internet use mostly focused on factors
relating to signals, facilities and infrastructure of Information Communications
Technology (ICT) (Usluel et al., 2008; Chiao & Chiu, 2018; Dahiya et al., 2021).
Taking this further, this study also investigates the impact of socioeconomic and
demographicvariablesincluding studentand household characteristics, on internet
use among students, since these characteristics determine the existence of a digital
divide (Hoffman & Novak, 1998; Hargittai, 1999; Dabla, 2004; Yu, 2011; Smith &
Graham, 2012; Van Deursen et al., 2015). The findings obtained from this study are
expected to add to information about the level of internet use of students and
provide empirical results relating to the determinant of internet use of students,
especially from underdeveloped regions in Indonesia at the early stage of the
COVID-19 pandemic. Therefore, this study contributes to identifying important
individual and household characteristics that can be used to narrow the digital
divide for students during the pandemic, especially from underdeveloped regions in
Indonesia.

Method

This study utilizes raw data from the National Socioeconomic Survey
(Susenas) that was held in March 2020 by Statistics Indonesia (Badan Pusat
Statistik). The unit of analysis is students who attend elementary, junior and senior
high school in regencies or cities described as underdeveloped regions in Indonesia.
Those regions accord to the Indonesian Republic Presidential Regulation No. 63,
2020 concerning the determination of underdeveloped regions in 2020-2024.
There are 62 regencies or municipalities that are stated as underdeveloped regions
as follows:
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Table 1. List of Underdeveloped Regions, 2020

No  Province Reg,e_”cy_/ No  Province Regle.ncy./ No Province Reg.e.ncy./
Municipality Municipality Municipality
O (2 3 (4) () © ) (8) (9)
1 Sumatera Nias 22 Sulawesi Donggala 43 Maluku Paniai
Utara Tengah
2 Sumatera NiasSelatan | 23 Sulawesi  Tojo Una- 44 Maluku Puncak Jaya
Utara Tengah una
3 Sumatera NiasUtara 24 Sulawesi  Sigi 45 Maluku Boven Digoel
Utara Tengah
4 Sumatera Nias Barat 25  Maluku Maluku 46 Maluku Mappi
Utara Tenggara
Barat
5 Sumatera Kepulauan 26 Maluku Kepulauan 47 Maluku  Asmat
Barat Mentawai Aru
6 Sumatera Musi Rawas 27 Maluku Seram 48  Maluku Yahukimo
Selatan Utara Bagian Barat
7 Lampung PesisirBarat | 28 Maluku Seram 49  Maluku Pegunungan
Bagian Bintang
Timur
8 Nusa Lombok 29 Nusa Maluku 50 Papua Tolikara
Tenggara Utara Tenggara Barat Daya
Barat Timur
9 Nusa SumbaBarat | 30 Nusa Buru Selatan | 51 Papua Keerom
Tenggara Tenggara
Timur Timur
10 Nusa Sumba 31  Maluku Kepulauan 52 Papua Waropen
Tenggara Timur Utara Sula
Timur
11 Nusa Kupang 32  Maluku Pulau 53 Papua Supiori
Tenggara Utara Taliabu
Timur
12 Nusa Timor 33 Papua Teluk 54 Papua Mamberamo
Tenggara Tengah Barat Wondama Raya
Timur Selatan
13 Nusa Belu 34 Papua Teluk 55 Papua Nduga
Tenggara Barat Bintuni
Timur
14 Nusa Alor 35 Papua Sorong 56 Papua Lanny Jaya
Tenggara Barat Selatan
Timur
15  Nusa Lembata 36 Papua Sorong 57 Papua Mamberamo
Tenggara Barat Tengah
Timur
Vol.1No.1|62-8
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. Regency/ . Regency/ ) Regency/
No  Province T No  Province NT No  Province T
Municipality Municipality Municipality
) &) 3 (4) ®) ©) ) ) (9)
16 Nusa Rote Ndao 37 Papua Tambrauw 58 Papua Yalimo
Tenggara Barat
Timur
17  Nusa Sumba 38 Papua Maybrat 59 Papua Puncak
Tenggara Tengah Barat
Timur
18 Nusa SumbaBarat | 39 Papua Manokwari 60 Papua Dogiyai
Tenggara Daya Barat Selatan
Timur
19 Nusa Manggarai 40 Papua Pegunungan | 61 Papua Intan Jaya
Tenggara Timur Barat Arfak
Timur
20 Nusa Sabu Raijua 41  Papua Jayawijaya 62 Papua Deiyai
Tenggara
Timur
21 Nusa Malaka 42  Papua Nabire
Tenggara
Timur

There are 34.621 students from 18.322 households in the sample of Susenas
March 2020 who were involved in the analysis. According to Badan Pusat Statistik
(2020), a household is a person or group of people who inhabit part or all of a
physical or census building and, usually, live together and eat from one kitchen or
consume certain types of goods and services collectively. A household head is the
one who is responsible for the daily needs of the household. The variables used in
this study, including the variables that related to the student characteristics, with
student school participation as a main predictor variable, and also household
characteristics, are as follows:

Table 2. Operational Definition and Type of Variables

Variable Notation Description
M &) )
Response Variable
Internet use Inet Status of internet use in the past 3 months
Categories:

O - notusing the Internet
1—using the Internet

Main Predictor Variable — Student Characteristic

School school School participation refers to the presence of
participation students in formal and non-formal educational
activities

Vol.1No.1|63-8
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Variable Notation

Description

Q) 2

3

Response Variable

Categories:

0 - elementary school
1 - primary school

2 - high school

Control Variable — Student Characteristic

Gender gend
Program PIP
Indonesia Pintar

(PIP)

Categories:

0 - Female

1-Male

Getting aid from Program Indonesia Pintar (PIP) a
year ago.

Categories:

O-no

1-yes

Control Variable — Household Characteristic

Household head gendHH
gender

Household head ageHH
age

Household head educHH
education

attainment

Household head workHH
occupation

Number of nstudHH
students

Socioeconomic sesHH
status

Categories:

O - Female

1- Male

Categories:

0 - >64 yearsold

1-15-64years old

Categories:

0 - not completed elementary school or completed
elementary school

1 - completed junior high school or higher
Occupation status in a week.

Categories:

0 - not working or working in the agricultural
sector

1—workingin a non-agricultural sector

Number of students in the household in which a
student lives (numeric).

Expenditure quantile of the household in which a
student lives.

Categories:

0 - first 40%

1—second 40%

2 —top 20%

Note: Dummy O is a reference category.
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First, the descriptive analysis for each variable is performed by using tables
and/or graphs. Second, the inferential analysis using logistic regression is utilized to
find the significant predictor variables that affect students in using the Internet by
calculating the odds ratio for each variable. The logistic regression model with the
logit link function is as follows (Agresti, 2007; Hosmer & Lemeshow, 2000):

] mw(x) |
n <1——n(x)> = Bo + P1x1 + Prxz + -+ BpXp @)

where m(x) and 1 — (x) are the probability of a student using the Internet or not
using the Internet in the past three months, respectively. Predictor variables are x;,
Xy, and x, and By, By, B, and B, are parameters that need to be estimated and
statistically significance-tested. Since the number of samples for each class of
response variable are considered as imbalance, the number of students in one class
(majority class) is more than in the other class (minority class), this study utilizes the
robustness check of parameter estimation by using the under-sampling scheme
(King & Zeng, 2003; Lunardon et al., 2014) that is repeated for n times, withn =100,
1000,... and so on. In the under-sampling scheme, the number of students in the
majority class is reduced by sampling randomly as many as the number of students
in the minority class so that both classes have the same number of samples.
According to King and Zeng (2003), the imbalance case in logistic regression
analysis could underestimate probability of minority class or rare event. That
condition also could lead to bias and higher variability of estimated parameters
(Salas-Eljatib et al., 2018). To produce the best model, variable selection using
backward elimination and the likelihood ratio test (LRT) are performed as described
by Zhang (2016). Last, the odds ratio (OR) for each predictor, ef*i, i = 1,2, ...,p, is
interpreted. The OR indicates the comparison between odds of outcome of interest
given specific treatment or category of factor and odds of outcome of interest given
the absence of specific treatment or category of factor (Szumilas, 2010).

Results and Discussion

Education faced major challenges during the COVID-19 pandemic, for
example, when the offline learning method was switched to online distance
learning. Although technology through the Internet cannot replace the role of the
teacher, the Internet can facilitate the learning process during the pandemic. Access
to the Internet certainly differs based on the development levels of the region, that
is, developed, developing and underdeveloped. There is a disparity in internet
connectivity between the western, central and eastern regions of Indonesia (Alifia
etal,, 2020; The Jakarta Post, 2020). Note that most of the underdeveloped regions
in Indonesia are located in the eastern part of the country where, according to
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Statistics Indonesia (2021b), most of these regions have the lowest percentage of
internet users. Hence it is interesting to explore internet use in underdeveloped
regions through this study.

not use (80.65%)

use (19.35%)

Figure 1. Proportion of students in internet activity.

Generally, before the COVID-19 pandemic students could access the
Internet from many places, including home, school and other public places.
However, the previous study conducted by Arkiang (2021) highlighted that many
students in underdeveloped regions face difficulties online, especially for the
learning process. In fact, this study finds that most students in Indonesia’s
underdeveloped regions are notonline ordonotuse the Internet. There is only about
19 percent of students who use the Internet (Figure 1). Even if there are many
student not online, they probably still need internet access (Dahiya et al., 2021).
Moreover, education programs could fail if the government doesn’t fulfill the
requirement for availability of computers and internet access (Dahiya et al., 2021).

More detail, based on the Susenas sample in March, 2020, of the distribution
of internet usage of students by student and household characteristics are
presented in Table 3. For the school participation variable, the percentage of
internet users in underdeveloped regions increases for higher school levels with the
maximum percentage being 53.68 percent for students in high school. This finding
indicates that the higher the education participation the more likelihood of using
the Internet. Regarding gender and the acceptance of Program Indonesia Pintar
(PIP) assistance of students, the percentage of internet users for each category is
quite similar, that is, about 18 to 20 percent. The percentage of internet users for
female students is slightly higher than for male students. While In regard to the
acceptance of PIP assistance, the percentage of internet users for students who
received PIP assistance was slightly higher than for students who did not receive PIP
assistance.
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Table 3. Characteristics of Students in Underdeveloped Regions (%)

Not Use Use

Variable Total
Internet Internet
(1 (@) (3) (4)
Student Characteristics
School participation High school 46.32 53.68  100.00
Junior high school 74.02 25.98 100.00
Elementary school 92.64 7.36 100.00
Gender Male 81.12 18.88 100.00
Female 80.12 19.88  100.00
Program Indonesia Yes 79.89 20.11 100.00
Pintar (PIP) No 80.88 19.12  100.00
Household Characteristics
Household head gender  Male 80.99 19.01 100.00
Female 77.41 22.59  100.00
Household head age 15-64 years old 80.70 19.30 100.00
64 years old 79.77 20.23 100.00
Household head Completed junior high school 76.76 23.24  100.00
education attainment or higher
Not completed elementary 86.16 13.84  100.00
school or completed
elementary school
Household head Non-agricultural sector 68.04 31.96 100.00
occupation Not working or working in 86.59 13.41  100.00
agricultural sector
Socioeconomic status Top 20% 77.26 22.74 100.00
Second 40% 80.23 19.77  100.00
First 40% 82.60 17.40  100.00

Source: Calculated by authors from Susenas March 2020,

In the head of household characteristics, gender and age also have a similar
percentage of internet users for each category, that ranges between 19 to 22 percent. In
more detail, the percentage of internet users for students who live with female household
heads is slightly higher compared to the percentage of internet users for students who live
with male household heads. The percentage of internet users for students who live with
household heads of non-productive age (65 years and over) is also slightly higher compared
to students who live with productive age (15-64 years) household heads. In contrast,
significant differences in the percentage of internet users for students in each category are
depicted in variables of household head education attainment, household head occupation,
and socioeconomic status. A higher percentage of internet users for students is found in
households with heads who have higher education attainment (completed junior high
school or higher) and work in the non-agricultural sector. A higher percentage of internet
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users for students was also found in households with higher per capita expenditure
categories that reflect household socioeconomic status.

[=]
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©

O use internet
O not use internet

40

20

12 3 4 5 6 7 8 9 10 13

number of students
Figure 2. Percentage of internet activity of students by the number of students in
the household where the student lives.

The only numeric variable in this study is the number of students in the household
where the student lives. As presented in Figure 2, two different patterns emerge in the
percentage of students that use the Internet as the number of students in the household
increases. First, the decreasing pattern in the percentage of students that use the Internet
appears from 1to 8 student/s in the household. While from 9 to 13 students, the percentage
of students that use the Internet increases significantly; starting from about 20 percent for
9 students in the household and becoming about 90 percent for 13 students in the
household. Please noted that the household that contains © and more students is sparse
which is only 50 households from total of 34.621 households in this study and it might be
classified as outliers since have different pattern. Unfortunately, it couldn’t be neglected in
this study.

Estimation of Logistic Regression Models

The aim of the study is to investigate the effect of school participation on the
internet use of students. Student school participation is the main response variable
which is categorized into three categories, that is, elementary school, junior high
school and high school, with the former category as a reference category. In order to
analyze, this study uses three models of estimation (see Table 4). First, the
estimation in Model1incorporated student school participation without any control
variables. The result shows that school participation affects the internet use of
students statistically significantly.

Next, the control variables are incorporated in the model. The estimation
result in Model 2 shows that all these variables are statistically significant for
a =0.05, except the variable of student gender. Hence, the backward elimination
process is performed by excluding the insignificant variable and re-estimating the
model. The result shows that the remaining variables in the model are already
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statistically significant, as presented in Model 3. Note that the parameter estimates
in Model 1, Model 2, and Model 3 are very similar as indications of robustness, even
after including and excluding other variables. The results of the likelihood ratio test
in Appendix 1 show that in terms of fit to the data, Model 2 and Model 3 are
significantly different compared to Model 1. While Model 2 and Model 3 are not
significantly different indicates that both models are similar, hence the variable of
student genderis negligible. Therefore Model 3is chosen as the best model showing
more parsimony or having fewer variables with the formula as follows:

(x
In <1—(—712x)> = —2.6605 + 1.6096school; + 2.8422school, + 0.1230PIP;

—0.1672gendHH, — 0.2197ageHH; + 0.4046educHH,

+ 1.2166workHH; — 0.1895nstudHH + 0.1113sesHH,

+0.2769sesHH, )

As described in the previous subsection, only about one fifth of the total

student population uses the Internet. This indicates there is a case of imbalance
class and the estimation results are strongly influenced by this imbalance condition.
To checkthe robustness of the estimation result, the parameter estimation in Model
3 is compared with the distribution of parameter estimation from the under-
sampling scheme that is repeated for 1000 times. The result in Appendix 2 shows
that all parameter estimates (red vertical lines) lay in the distribution range of
parameter estimates of the repeated under-sampling scheme and that the range of
parameter estimates does not contain both positive and negative values that could
lead to two different interpretations. So the estimation result of Model 3 is
considered to be relatively robust and could be interpreted further.

Effect of School Participation

Based on Table 4, student school participation has a significant impact on
the internet use of students (with and without control variables). This means that
each level of school participation has different patterns of using the Internet. As
presented in Table 4, the odds ratio of student school participation in junior high
school and high school are 5.0010 and 17.1540, respectively. In other words, the
odds that a student uses the Internet are about 5 times higher for students in junior
high school and 17 times higher for students in high school compared to students
with school participation only in elementary school. In summary, a student with a
higher level of education is more likely to use the Internet. This finding is in line with
results from Cooke and Greenwood (2008), Smith and Graham (2012), Pick and
Nishida (2015), Mubarak et al. (2020) and Shavkun et al. (2021). Moreover, Vodoz
etal. (2007) also highlight that Internet usage possibilities increase for people with
higher education.
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Interestingly, this study finds that school participation has the highest odds
ratioand Wald value. Itindicates that education through school participation has the
greatest effect on the internet use of students in underdeveloped regions. In
contrast, several previous studies have stated that the important variable that
affects internet use is the socioeconomic variable (Chiao & Chiu, 2018; Martinez-
Dominguez & Fierros-Gonzalez, 2022). Note that the coverage of those previous
studies are not students in underdeveloped regions.

Generally, education brings many advantages in the future for many aspects.
Consequently, education plays a prominent role in population quality. Through
education, individual capabilities will increase which leads to increased productivity
in the labor market. Further, an increase in productivity will increase output in the
labor market and the receipt of higher income. Moreover, in an economic view,
education highlights human capital investment even though it usually places a
heavy financial burden on the household. More-educated people tend to create
many ways to reach prosperity, especially by utilizing technology.

Van Deursen et al. (2015) agreed education plays an important role in the
type of online activities. Alderete (2019) reveals that higher education levels deliver
high digital competencies for ICT use. With a closer look, when students participate
in higher education, they have more information on how to use, and on the greater
benefits of using, the Internet. A higher education level is required by the higher
personal skill of using the Internet (Rice & Katz, 2003; Al-Hammadany & Heshmati,
2011; Lera-Ldpez et al., 2011; Martinez-Dominguez & Fierros-Gonzalez, 2022). For
example, websites usually appear in English and this could be uncomfortable for
lower educated people (Elena-Bucea et al., 2021).

Effect of Other Student Characteristics

Previous studies agreed that internet usage patterns differ between males
and females (Wahid, 2007; Willoughby, 2008; Smith & Graham, 2012; Chiao & Chiu,
2018). Females tend to use the Internet for chatting and study-related matters,
while males tend to use the Internet for searching for online information, reading
online news, testing and downloading software, shopping, entertainment, seeking
job vacancies and so on. On the other hand a study by Smith and Graham (2012)
found that females tend to have a higher possibility of using the Internet compared
to males. Conversely, this study finds that the gender of students has no significant
effect on internet use in underdeveloped regions. This means that males and
females tend to have no different patterns in using the Internet. Furthermore, it
indicates that there is no significant issue of the gender gap in terms of the ability
of accessing the Internet.

ol.1No.1|70-84
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Model 1 Model 2 Model 3
Variable , 0dds | 0dds , 0dds
Estimate Wald ] Estimate Wald i Estimate Wald ]
Ratio Ratio Ratio
Int t . 9156.841  0.0794 . 857773  0.0713 Rk 900.591  0.0699
ntercep 2.5326%F* 2.6406%** 2.6605%**
School High school 2.6801FF*  5148.531 4,418 2.8417%%%  5030.959 5.0008 2.8422%*%*%  5033.204 5.0010
articination Junior high school 1.4857%%%  1624.016 145858 1.6096%** 1730.377 171443 1.6096***  1730.652 171540
P P Elementary school reference category
Male -0.0380 1.453 0.9627
Gender
Female reference category
Program Yes 0.1230%** 11.186 11309  0.1230%** 11196 11309
Indonesia No reference categor
pintar (PIP) gory
Household Male -0.1663** 10.327 0.8468 -0.1672%* 10.449 0.8460
head gender
Female reference category
Producti . 9.950 0.8028 R 9.961 0.8028
Household roductive age 0.2196%** 0.2197***
head age Non-productive
reference category
age
Completed junior
high school or 0.4042%* 137.249 1.4981 0.4046** 137.566 14987
Household ,
higher
head
. Not completed
education
. elementary school
attainment reference category

orcompleted
elementary school
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Model 1 Model 2 Model 3
Variable
. Odds ) Odds ) Odds
Estimate Wald ] Estimate Wald , Estimate Wald ]
Ratio Ratio Ratio
Non-agricultural
1.2165%* 1295.830 3.3755 1.2166** 1296.169 3.3759
Household sectors
head Not working or
occupation working in the reference category
agricultural sector
N f § 220.904 8271 § 220.342 827
umber of Students 01898%#* 0.90 0.8 01895+ 0.3 0.8273
. . Top20% 0.1113%%% 9.849 11177 0.4113%*% 9.850 14177
Socioeconomic
status Second 40% 0.2773*** 41,988 1.3196 0.2769*** 41.877 1.3191
First 40% reference category

Note: *** and *** indicate statistically significant with p-value<0.05, p-value <0.01, and p-value<0.001, respectively.

In particular, PIP is an assistance program of the Indonesian government for children aged 6-21 years from
poor/vulnerable/priority families so that they can continue to participate in school and prevent dropouts (Ministry of Education,
Culture, Research, 2017). During the COVID-19 pandemic, families need to meet additional costs for the implementation of
online learning in the form of buying gadgets and internet packages for students. Hence this could lead to a financial problem,
especially for poor families. As reported by BPS-Statistics Indonesia, (2020; 2021a), the poverty rate in underdeveloped regions
in 2020 is 26.43 percent, higher than the overall poverty rate of only 9.78 percent. The existence of PIP has the potential to ease
that financial burden, especially in supporting online learning costs for students (The Government of Kapuas Hulu Regency,
2020). This study supports that statement by empirically showing the odds that a student uses the Internet is 1.13 times higher
for a student that obtains PIP compared to a student that does not.
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Effect of Household Characteristics

According to Nakagawa et al. (2022), there are two generations in the
economy: adults and children. Consider that over a lifetime, a child consumes
parental income to improve their quality of life through personal skills. Accordingly,
child behavior depends on household characteristics. Moreover, household
characteristics relate to the internet use of students. Household characteristics
involve its particular characteristics and head of household characteristics. As
mentioned before, household head characteristics used in this study are gender,
age, education attainment, and occupation.

The household head represents the parent who plays an important role in
supporting the student’s access the Internet, particularly during the COVID-19
pandemic. Unfortunately, different capacities of the heads of households imply
different ways to accompany and teach the student. In developed countries like the
United States, the gender of household heads has no significant effect on the
internet use of students (DeBell & Chapman, 2006). Interestingly, findings are
different between developed and underdeveloped regions. This study finds that the
gender of household heads has a significant effect on the internet use of studentsin
underdeveloped regions. This means that there are different patterns of using the
Internet for students who live with male or female household heads. A student who
lives with a male household head has an odds ratio less than unity, that is, 0.8460.
This means the odds that a student uses the Internet is 0.8460 times lower for
students with a male household head compared to students with a female
household head. In other words, students who live with male household heads are
less likely to go online than students who live with female household heads.

Regarding age, this study finds that the age of household heads has a
significant effect on internet use. This means that there are different patterns of
using the Internet for students who live with productive age (15-64 years) and non-
productive age (65 years and over) household heads. Interestingly, a student who
lives with a productive age household head has an odds ratio less than unity, that is,
0.8028, of using the Internet. This reveals that students who live with productive
age household heads are less likely to go online than students who live with non-
productive age household heads.

Looking at the results, the level of educational attainment of household
heads has a significant effect on internet use. A student who has a household head
with a minimum education of junior high school has an odds ratio of 1.4987 of using
the Internet. That means the odds that a student uses the Internet is 1.4987 times
higher for a student who has a household head with a minimum education of junior
high school compared to a student who has a household head with a maximum
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education only of elementary school. This finding confirms the previous study of
DeBell and Chapman (2006) which stated that students with educated parents are
more likely to use the Internet. Educated household heads have good skills in time
allocation (Alifia et al,, 2020) therefore these household heads have time to
accompany and guide the student in theirinternet use. Among other reasons, a high
level of parental education can guarantee a good social status and good material
conditions for students.

In turn, many people believe that the occupation of household heads is
interrelated with the education of household heads. Similarly, with household head
education, the occupation of the household head has a significant effect on internet
use. It means there is adifferent pattern of internet use between a student who lives
with a household head who works in the non-agricultural sector and a student who
has a household head who does not work or works in the agricultural sector. The
student who lives with a household head who works in the non-agricultural sector
tends to use the Internet 3.3759 times higher than a student who has a household
head who does notwork orwhoisworking in the agricultural sector. Simply, students
who live with a household head who works in the non-agriculture sector are more
likely to use the Internet than students who live with a household head who does not
work or works in the agricultural sector. This finding is in line with Lindblom and
Rasdnen (2017) and highlights people with positions in higher occupations are
more likelyto be frequentinternet users. More generally, the head of household who
is not working or working in the agriculture sector in developing countries probably
has limited income or none. Therefore, their household prefers to spend the income
for daily needs rather than for access to the Internet.

Meanwhile, household characteristics in this study are socioeconomic status
and the number of students who live in the household. Previous studies in Spain
(Rice & Katz, 2003) and in Mexico (Martinez-Dominguez & Fierros-Gonzalez,
2022) found that socioeconomic status is another variable that affects internet use
besides education level through school participation. Higher socioeconomic status
means a higher probability of internet use (Chiao & Chiu, 2018). In addition, DeBell
and Chapman (2006) also stated that students who live in poverty-stricken
households are less likely to use the Internet in the United States.

The level of income of the household determines how a household allocates
resources for internet use (Smith & Graham, 2012). Many studies approach the
socioeconomic status of a household by income level (DeBell & Chapman, 2006;
Smith & Graham, 2012; Van Deursen et al., 2015). In the economic view, budget
constraints influence consumers’ behavior because of the income they earn.
Therefore, the household should consider the needs (goods and services) that can
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be met according to their income. In addition, budget constraints also shift if the
socioeconomic status of the household changes. The combination of goods and
services that are preferred and purchased are controlled by budget constraints. For
those of lower socioeconomic status, daily basic needs are the main focus. Whereas,
for those of higher socioeconomic status, they begin to spend their money for
tertiary needs. In addition, they can afford to buy various advanced technologies and
use them frequently (Lindblom & Rasanen, 2017).

Chiao and Chiu (2018) also composed an index of economic, social and
cultural status that is calculated based on the educational attainment of the parents,
the occupations of the parents, and household ownership. According to Lindblom
and Rasdnen (2017), socioeconomic status is related to occupation class and
economic resources variables related to the ability to pay bills. However, the
socioeconomic status of households in this study was approached by household
expenditure. It is important to note that in developing countries, household
expenditure is a great proxy of the welfare of a population since it shows long-term
economic status compared to underestimated household income (Srivastava &
Mohanty, 2010). Socioeconomic status is categorized into the first 40 percent, the
second 40 percent, and the top 20 percent. This study confirms that the
socioeconomic status of households has a significant effect on internet use.
Households of lower socioeconomic status are less likely to use the Internet. The
odds ratios from the second 40 percent category and the top 20 percent category
are more than unity. Moreover, these odds ratios show an increasing pattern, that s,
11177 and 1.3191, which indicates that the odds that a student uses the Internet are
11177 and 1.3191 times higher for a student who lives in a household with a per capita
expenditure in the second 40 percent and top 20 percent categories compared to a
student who lives in a household with a per capita expenditure in the lowest 40
percent category. The increasing pattern of odds ratio was also found in Smith and
Graham (2012).

Lera-Lopez et al. (2011) describe that the presence of school-age children
does not affect internet use in Spain. However, this study depicts the negative effect
of the number of students in households on internet use. The number of students in
the household in which a student lives has an odds ratio less than unity, that is,
0.8273 forinternet use. This means that for the addition of a studentin a household,
the probability of a student using the Internet decreases by approximately 0.8273
times. In other words, the probability of a student using the Internet increases when
fewer students live in a household. The possible explanation is the number of
students in a household affects the needs that must be met. Increasing the number
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of students in a household will increase household expenses, including education
expenses.

Conclusion

Nowadays, information and services are increasingly offered online. Hence,
internet use is important to investigate. In conclusion, only one-fifth of students in
underdeveloped regions are online or using the Internet. The main finding in this
study reveals that education through school participation is the most important
variable for internet use of students in underdeveloped regions. When students
participate in higher education, they are more likely to use the Internet since they
have more information on how to use it, and are aware of the greater benefits of
using the Internet.

According tothese results, student and household characteristics also affect
internet use. Looking deeper, students who get the aid of PIP are more likely to use
the Internet than students who don't get the aid of PIP. In addition, this study also
findsthat students wholive inahousehold with household head characteristics such
as being female, of non-productive age, having higher education, and working in
non-agricultural sectors tend to use the Internet. Moreover, students who live in a
household of higher socioeconomic status and with fewer students in the
household, also tend to use the Internet.

While government policy is intended to increase the number of students in
underdeveloped regions using the Internet, regardless of race, the policy should
map priorities on both short and long-term scales. According to the main findings,
the short-term policy is to promote Information and Communication Technology
(ICT) use-based educational resources. In particular, digital literacy is an important
way to convey the opportunities and the benefits from internet use for students and
teachers, especially in the learning process during the COVID-19 pandemic.
Moreover, since there is a digital divide in terms of internet use according to levels
of school participation, for long-term policy proportional support for students needs
to be given based on the level of school participation.

In addition, continuing PIP is also necessary to support households with
lower socioeconomic status. Furthermore, the long-term policy to increase internet
use of students in underdeveloped regions would be to develop internet skills for
household heads whose characteristics are male, of productive age, poorly
educated, of lower socioeconomic status, and have many children of school age
living in the household. As a result, the household head would have a better chance
of assisting the student with internet use.
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Although this study is concerned with a very interesting topic, it has certain
limitations, especially in the lack of data. First, cross-section data were chosen out
of convenience and completeness of variables to be used since longitudinal data
with complete variables are not available. Second, data do not contain the signal
strength but only coverwhetherthe internetisused or not. Third, this study only uses
variables on the demand side whereas variables on the supply side, for example,
availability of ICT facilities and infrastructure, are also important.

The contradictory results between the variable of age and education
attainment of the household head would be interesting to investigate further.
Future studies may account for the existence of unobserved variables that may have
the power to explain the internet use of students in underdeveloped regions of
Indonesia. It would be interesting to examine how socioeconomic variables on the
demand and supply sides may influence the perceived benefits. In addition, since
education is regarded as a future investment, patterns of individual changes are
crucial. More would be demonstrated when using longitudinal data. Future studies
are also needed on macro-level research to compare the potential of each region so
that policies can be adapted to the problems of each region. Finally, these findings
canserve as afoundation for further research on how education participation affects
internet use among the students in Indonesian underdeveloped regions and other
developing countries.
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Appendix 1. Summary of Likelihood Ratio Test (LRT) Results

Test* LRT statistic p-value
Model 2 vs Model 1 2079.976 <0.001
Model 3 vs Model 1 2078.523 <0.001
Model 2 vs Model 3 1.452334 0.2282

Note: p-value<0.05 indicates that both models are significantly different, vice
versa.
*the first model is more complex (has more variable) than the second one.

Appendix 2. Robustness Check of Logistic Regression Estimation using Repeated Under-
Sampling Scheme
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