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Abstract

During the pandemic, governments implemented virtual education to prevent student dropout and the loss of the academic year due to the digital
divide in the educational field. The objective of this study was to determine the relationship between digital divides and academic performance
under the "Aprendo en Casa"' strategy. The research design was non-experimental, cross-sectional and correlational; The representative sample
was made up of 476 students to whom a survey was applied. Among the most relevant findings, it was highlighted that most students lack
adequate housing for better academic performance, as well as technological equipment with sufficient memory and inefficient connectivity due to
low broadband capacity. Therefore, it is concluded that there is a significant association (p valne < 0.005) between the digital divide and students'
academic performance, reflected in socioeconomic aspects such as inappropriate housing, equipment with capacity limitations and inefficient
connectivity, which bas a negative impact on academic performance.
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INTRODUCTION

Education represents a fundamental right for both the individual and society (Arenas Valdés & Hernandez
Beltran, 2021), and it is the responsibility of states to provide a quality educational service that fosters the
integral development of individuals (Borie Mecklenburg et al., 2022). However, this mission was severely
affected by the health emergency caused by the COVID-19 pandemic (Cardozo et al., 2022), during which
government measures implemented globally generated profound inequalities and exclusions in access to
education (Lépez Daza and Gémez Garcia, 2020).

The global presence of the SARS-CoV-2 virus led to significant effects, such as the suspension of face-to-face
education at all levels, which meant considerable efforts towards the implementation of virtual education as a
response, as indicated by the World Health Organization (WHO, 2020). These measures had negative impacts,
such as an increase in school dropout rates and greater disparity, especially in developing countries. In this way,
the solutions adopted constituted emergency measures to avoid the collapse of the formal education system
worldwide.

The violation of the right to education was strongly associated with the socioeconomic level of the students'
families of origin (Cerezo et al., 2020). This panorama highlighted the critical need to acquire equipment, access
devices, and guarantee connectivity for the virtual teaching-learning process. However, many educational
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institutions, in both rural and urban areas, faced significant socioeconomic inequalities. Some households lacked
basic resources such as smartphones or computers, and faced additional challenges such as lack of internet
access and power supply problems. These difficulties forced many students to travel long distances or to high
places, such as the upper parts of the hills, in order to participate in virtual classes. In addition, many students
lacked the necessary competence in the use of virtual platforms and tools to actively participate in their learning,
thus exacerbating the gaps in the teaching-learning process during the pandemic.

On the other hand, technology exerts a dominant influence on all aspects of contemporary social development
(Cabrera et al., 2007). However, the inappropriate use of these resources can have negative consequences,
particularly in the educational field (Foglia, 2022; Ishaq et al., 2021). During the COVID-19 pandemic, many
students failed to achieve the expected learning levels due to the lack of technological resources needed to
participate in virtual classes taught by teachers from home.

Digital divides represent a significant form of inequality in access to technology, affected by factors such as the
socioeconomic level of the household, the availability of equipment necessary for access to virtual classes, and
the quality of internet connectivity. These disparities played a crucial role in academic performance during the
COVID-19 pandemic, exacerbated by the limited speed and availability of the internet in various regions.

Recent studies have documented significant adverse effects on education, such as the restriction in teacher-
student interaction for the resolution of exercises due to digital divides (Quispe, 2021), as well as a large digital
divide in virtual education among students due to limitations in internet connectivity and the use of information
and communication technologies (Aguirre and Sanchez, 2022; Bermeo-Chalco et al., 2021). From the teachers'
perspective, a significant proportion of students failed to achieve the minimum learning objectives during the
confinement period, evidencing the social and educational impacts of the digital divide (Montenegro et al.,
2020).

In Peru, during the pandemic, the Ministry of Education implemented the "Aprendo en Casa" strategy, which
provided basic technology equipment for virtual education throughout the country. This study focused on
beneficiary educational institutions in the province of Collao, such as the "Nuestra Sefiora del Carmen de Ilave"
national school, the Don Bosco Regional Polytechnic and the José Catlos Mariategui school, institutions where
this strategy was applied.

A study on the digital divide in education provides crucial information to develop effective policies and
programs that promote a more inclusive, equitable and adapted education to the needs of all students in the
digital age. The results of this study can offer empirical data to support the formulation of public policies aimed
at closing these digital divides. Based on the findings of this study, accessible educational programs can be
designed to guide the training of educators in the effective use of technology in the classroom and in adapting
pedagogical strategies to include students with different levels of digital access.

In this context, the objective of the study was to determine the association between digital divides and academic
petformance under the "Aprendo en Casa" strategy in the aforementioned educational institutions, consideting
the following dimensions of the digital divide variable: type of housing, available electricity service, parents'
income, types of available technological equipment, internet connectivity and bandwidth capacity.

METHOD

The study was carried out in 2022 in three secondary educational institutions located in the city of Ilave, capital
of the province of Collao: Colegio Nuestra Sefiora del Carmen de Ilave, Don Bosco Regional Polytechnic and
José Catlos Mariategui. These institutions are located 50 km south of the city of Puno, Peru, at an altitude of
3850 m.a.s.l.,, on the Collao plateau. The total student population was 3413 students, distributed in different
sections from the first to the fifth year. A representative sample of 476 students was selected in a random and
stratified manner, respecting the corresponding proportionality, with a margin of error of 5%.

The research approach was quantitative, using numerical counts and mathematical methods to verify the
hypotheses raised, organized sequentially (Hernandez-Sampieri & Mendoza, 2018). The study design was non-
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experimental and correlational, aimed at determining the degree of association between the variables of digital
gaps and academic performance in a specific context (Hernandez et al., 2014).

The study variables were digital gaps and academic performance. The dimensions of the digital divides included
the type of housing, available electric service, patents' income, types of technological equipment available,
internet connectivity and bandwidth capacity. Data collection was carried out through surveys using a nominal
questionnaire, administered online.

To evaluate academic performance, a vigesimal assessment scale was used, defined as follows: grades from 0 to
10 corresponded to "at the beginning"; from 11 a.m. to 2 p.m. to "in process"; from 15 to 17 to "expected
achievement"; and from 18 to 20 to "outstanding achievement" (Pedagogical Folder, S.F.). The statistical test
used was the chi-square, used to determine the significant association between the variables studied.

This methodology allowed for a systematic and rigorous analysis of the association between digital divides and
academic performance under the "Aprendo en Casa" strategy in the aforementioned educational institutions,
providing relevant empitical data to understand and address these educational challenges in the context of the
digital age.

RESULTS

Table 1 shows that 37.2% of the respondents indicated that they have unfinished houses made of noble
material, of which only 0.4% reached the level of academic performance of "achievement achieved". On the
other hand, 33% reported having houses made of noble material, but unfinished, and of these, 16.5% are in the
process of reaching the level of academic performance. In addition, 17% of those surveyed live in unfinished
houses made of rustic material, of which 7.1% are also in the process of reaching the level of academic
performance. These data suggest that the type of housing, regardless of its state, does not show a significant
difference in the academic performance of students, since most are at the "in process" level of performance.

Inferential statistical analysis reveals that the type of housing influences the level of academic performance. The
value of Chi2¢:26.103 is higher than Chi2t:16.9190 with a significance level of 0.05, and the value of p is 0.002,
which is less than 0.05. This indicates that a better type of housing is associated with a higher level of academic
performance.

Table 1. Type of housing and academic performance.

Type of housing Level of academic performance Total
At the In process Expected Outstanding
beginning achievement achievement
Noble material finish N 38 77 30 12 157
% 8,0% 16,2% 6,3% 2,5% 33,0%
Unfinished noble N 42 80 53 2 177
matetial % 8,8% 16,8% 11,1% 0,4% 37,2%
Rustic finished material N 21 26 14 0 61
% 4,4% 5,5% 2,9% 0,0% 12,8%
Unfinished rustic N 30 34 16 1 81
matetial % 6,3% 71% 3,4% 0,2% 17,0%
Total N 131 217 113 15 476
% 27,5% 45,6% 23,7% 3.2% 100,0%

Note: Chi2c: 26.103 > Chi2t: 16.9190; Pvalue: 0.002 < 0.05

Source: Student survey — 2022.
Table 2 shows that 88.4% of the students indicated that they had electricity, of which 42.4% are at the level of
academic performance "in process” and 3.2% at "outstanding achievement”. On the other hand, 5% have solar
panels, of which 1.3% are in the process of reaching the level of academic performance. The data in the table
suggest that electric service can positively influence students' academic performance levels.

In addition, a significant association is observed between the electrical service and the level of academic
performance of the students. The value of Chi2c: 26.605 is greater than Chi2t: 12.5916, with a significance of
0.05 and a value of p = 0.000 < 0.05. This indicates that the availability of electric service is significantly
associated with a better level of academic performance.
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Table 2. Electric Service and Academic Performance.

Electric service Level of academic performance Total
At the  In process Expected Outstanding
beginning achievement achievement

Yes N 100 202 104 15 421

% 21,0% 42,4% 21,8% 3,2% 88,4%
Yes, Solar N 16 6 2 0 24
Panels % 3,4% 1,3% 0,4% 0,0% 5,0%
No N 15 9 7 0 31

% 3,2% 1,9% 1,5% 0,0% 6,5%

Total N 131 217 113 15 476
% 27,5% 45,6% 23,7% 3,2% 100,0%

Note: Chi2c: 26.605 > Chi2t: 12.5916 Pvalue: 0.000 < 0.05
Source: Student survey - 2022.

The results related to the parents' income and its relationship with the level of academic performance are
presented in Table 3. 81.7% of the students indicated that their parents' income ranges between 500 and 1500
soles, among which 39.3% is at the level of academic petformance "in process". Of the remaining 8.4%,
whose parents have an income of more than 2500 soles, 2.1% have achieved "outstanding achievement" in
their academic performance. These data suggest that a higher income of parents may be associated with better
academic performance of students.

The inferential analysis reveals a significant association between the economic income of the parents and the
level of academic performance of the students. With a value of Chi2c: 88.621, which exceeds Chi2t: 12.5916
with a significance of 0.05 and a value of p = 0.000 < 0.05, it is concluded that a higher economic income of
the parents is positively associated with better academic performance. This implies that better economic
conditions can facilitate the acquisition of computer infrastructure that favors academic performance.

Table 3. Parents' income and academic petformance.

Parents' income Level of academic performance Total
At the In process Expected Outstanding
beginning achievement achievement
From 500 to 1500 soles N 119 187 79 4 389
% 25,0% 39,3% 16,6% 0,8% 81,7%
From 1500 to 2500 soles N 7 20 19 1 47
% 1,5% 4.2% 4,0% 0,2% 9,9%
More than 2500 soles N 5 10 15 10 40
% 1,1% 2,1% 3,2% 2,1% 8,4%
Total N 131 217 113 15 476
% 27,5% 45,6% 23,7% 3,2% 100,0%

Note: Chi2c: 88.621 > Chi2t: 12.5916; Pvalue: 0.000 < 0.05
Source: Student survey - 2022

Table 4 shows the relationship between the use of equipment in classes and academic performance. Of the
total number of students who use computers, 76.3% do so through cell phones, among which 36.6% show a
level of academic performance "in process"”, and only 1.3% have reached the "outstanding achievement”. On
the other hand, 13.2% use tablets, of which 0.8% are at the "outstanding achievement" level. The use of other
types of equipment is lower in comparison. In all cases, most students are placed at the "in process" level of
academic performance, regardless of the type of equipment used.

Likewise, there is evidence of an association between the type of equipment used and the level of academic
performance of the students. The value of Chi2c: 34.764 is higher than Chi2t: 21.0261, with a significance of
0.05 and a p value of 0.001 < 0.05. This indicates that the use of adequate technological equipment is
significantly associated with a better level of academic performance.

Table 4. Types of equipment used for classes and academic performance.

Types of equipment they use Level of academic performance Total
for classes At the In process Expected Outstanding
beginning achievement achievement
Laptop N 8 10 9 5 32
% 1,7% 2,1% 1,9% 1,1% 6,7%
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Computer N 3 7 4 0 14

% 0,6% 1,5% 0,8% 0,0% 2,9%
Cellular N 100 174 83 6 363

% 21,0% 36,6% 17,4% 1,3% 76,3%
Tablet N 16 26 17 4 63

% 3,4% 5,5% 3,6% 0,8% 13,2%
Radio N 4 0 0 0 4

% 0,8% 0,0% 0,0% 0,0% 0,8%

Total N 131 217 113 15 476
% 27,5% 45,6% 23,7% 3,2% 100,0%

Note: Chi2c: 34.764 > Chi2t: 21.0261; Pvalue: 0.001 < 0.05
Source: 2022 student sutvey.

Table 5 shows the relationship between the RAM used in the computers and the level of academic performance
of the students. 51.5% used 2GB of RAM, which allowed 1.3% to achieve the "outstanding achievement"
petformance level, while 22.1% are at the "in process" level. In addition, 5% used 8 GB of RAM, of which
1.1% of students achieved the "outstanding achievement" level. From this it can be deduced that greater
technological capacity makes it easier to achieve the best levels of academic performance.

Likewise, an association is observed between the RAM memory of the computers and the level of academic
performance of the students. The value of Chi2c: 31.699 is higher than Chi2t: 12.5916, with a significance of
0.05 and a p value of 0.000 < 0.05. This indicates that as RAM increases, a better level of academic performance
is observed.

Table 5. Computer RAM Capacity and Academic Performance

RAM - Equipment Level of academic performance Total
At the beginning In process Expected Outstanding
achievement achievement
2Gb N 78 105 56 6 245
% 16,4% 22,1% 11,8% 1,3% 51,5%
4Gb N 51 101 51 4 207
% 10,7% 21,2% 10,7% 0,8% 43,5%
8 Gb N 2 11 6 5 24
% 0,4% 2,3% 1,3% 1,1% 5,0%
Total N 131 217 113 15 476
% 27,5% 45,6% 23,7% 3,2% 100,0%

Note: Chi2c: 31.699 > Chi2t: 12.5916; Pvalue: 0.000 < 0.05

Source: Student survey — 2022

Table 6 shows that 70% of the students use cell phone recharging to connect, 1.5% teached the "outstanding
achievement" performance level and 30.9% at the "in process" level. Additionally, 9.2% have access to wired
internet, of which 0.8% have achieved the "outstanding achievement" level. These data highlight the crucial
importance of connectivity to achieve the best levels of academic performance.

Likewise, there is a significant association between the type of connectivity and the level of academic
performance of the students. The value of Chi2c: 28.027 is greater than the Chi2t: 16.9190, with a significance
0f 0.05 and a p value of 0.001 < 0.05. This indicates that better connectivity is positively associated with a better
level of academic performance.

Table 6. Types of connectivity and academic performance

Types of Connectivity Level of academic performance Total
At the In process Expected Outstanding
beginning achievement achievement
Fiber Optics N 1 6 5 3 15
% 0,2% 1,3% 1,1% 0,6% 3,2%
Wired Internet N 8 24 8 4 44
% 1,7% 5,0% 1,7% 0,8% 9,2%
Monthly postpaid cell N 21 40 22 1 84
phone % 4,4% 8,4% 4,6% 0,2% 17,6%
Cell Recharge N 101 147 78 7 333
% 21,2% 30,9% 16,4% 1,5% 70,0%
Total N 131 217 113 15 476
% 27,5% 45,6% 23,7% 3,2% 100,0%

INTERNATIONAL JOURNAL OF RELIGION 6005



Digital Divide and Acadeniic Performance of Students in Educational Institutions in Ilave- Pern
Note: Chi2c: 28.027 > Chi2t: 16.9190; Pvalue: 0.0001 < 0.05

Source: Student survey — 2022.

Table 7 shows that 37.8% of students have access to 10 Mbps, of which 17.4% are at the "in process" academic
performance level. On the other hand, 23.5% use a 100 Mbps connection, with 9% reaching the level of
academic performance "in process". These data suggest that higher broadband capacity can contribute to
achieving an outstanding level of academic performance, while speeds below 50 Mbps mostly allow only a "in
process" level of performance to be achieved.

Likewise, a significant association is observed between broadband capacity and students' academic
performance. The value of Chi2c: 28.379 is higher than Chi2t: 24.9958, with a significance of 0.05 and a p value
of 0.019 < 0.05. This indicates that as broadband capacity, i.e., connection speed, increases, the level of
academic performance of students also tends to improve.

Table 7. Broadband capacity and academic performance.

Broadband Capacity Level of academic performance Total
At the In process Expected Outstanding
beginning achievement achievement
10 Mbps N 58 83 37 2 180
% 12,2% 17,4% 7,8% 0,4% 37,8%
20 Mbps N 34 43 28 7 112
% 7,1% 9,0% 5,9% 1,5% 23,5%
30 Mbps N 21 44 19 0 84
% 4,4% 9,2% 4,0% 0,0% 17,6%
40 Mbps N 9 23 18 1 51
% 1,9% 4,8% 3,8% 0,2% 10,7%
50 Mbps N 6 17 8 4 35
% 1,3% 3,6% 1,7% 0,8% 7,4%
100 Mbps N 3 7 3 1 14
% 0,6% 1,5% 0,6% 0,2% 2,9%
Total N 131 217 113 15 476
% 27,5% 45,6% 23,7% 3,2% 100,0%

Note: Chi2c: 28.379 > Chi2t: 24.9958; Pvalue: 0.019 < 0.05
Source: Student survey — 2022

DISCUSSION

Housing plays a crucial role in the socioeconomic status of students' households and their academic
performance. Only a small percentage (2.5%) of students with favorable housing managed to achieve the
"outstanding achievement" level of academic performance. This result coincides with previous studies (Salazar
& Heredia, 2018), which suggest that good grades are influenced by social, family, economic, and psychological
factors, in addition to academic efforts and individual characteristics. This indicates that the outstanding
achievement does not only depend on the quality of the housing, but also on other aspects such as the family
and economic environment.

During the pandemic, another significant digital divide in education was the lack of electrical infrastructure in
some areas, especially in rural areas. This negatively affected access to virtual education and, therefore, the
academic performance of students. This finding aligns with recent research (Weiwei, 2022), which confirms the
existence of a digital divide in students in rural areas in the transition to virtual education. However, it is crucial
to leverage virtual education to benefit all students, as suggested by successful government initiatives such as
those implemented in India, where national digital policies were coordinated to improve access to educational
technology (Ministry of Electronics and Information Technology, 2021).

Economic income also plays a determining role, since low income limits access to information and
communication technology (ICT). In this study, 81.7% of the students come from households with incomes
of less than 1500 soles, and most of them have a level of academic performance in process. This finding reflects
the economic gap that prevents equitable access to ICTSs, corroborated by previous studies (Garcia et al., 2021),
which identify exclusion factors such as economic capacity and poor infrastructure as significant barriers during
the pandemic. Although virtual education may not have been implemented uniformly across regions and less
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developed countries, it is essential to develop effective public policies to close these digital divides (Zhao et al.,
2022).

The quality of technological equipment also influences virtual education and academic performance. In this
study, it was observed that the cell phone was the most used device, but most students only reached levels of
academic performance in process or at the beginning. This is related to previous studies (Riggins & Dewan,
2005), which identify the digital divide as an inequality in access to ICTs, affecting academic performance due
to limitations in access to appropriate technologies.

Likewise, internet connectivity plays a crucial role in the development of academic and non-academic activities.
Although recharging cell phones was the most common method of connection among students, those with
weak connections had greater difficulty achieving higher levels of academic performance. This finding coincides
with studies that highlight the lack of internet connection infrastructure as a significant barrier to students'
digital development (Ministry of Electronics and Information Technology, 2021). Improving connectivity and
ensuring that all students have access to quality internet is critical to closing the digital divide in education.

Another determining factor is the speed of broadband, which directly influences the transfer of information on
the Internet. The results show that higher broadband speeds (50 and 100 Mbps) were less used by most
students, who mostly relied on connections with lower capacity. This translated into predominant levels of
academic performance in process. This inequality in access and computer competence has been identified in
previous research (Riggins & Dewan, 2005; L'opez-Meneses et al., 2020), undetlining the importance of closing
these gaps to improve students' digital skills and competencies.

The implications of this study underscore the urgent need for governments to implement effective public
policies to reduce digital divides and ensure equitable access to quality education for all. This includes investing
in technological infrastructure, improving the quality of equipment and internet connectivity, as well as
developing training programs for students to acquire effective digital skills.

The limitations of the results obtained from the study with a smaller scope may not be extrapolated to other
geographical areas or cultural contexts. It also limits the ability to make general claims about digital divides at
the national or global level. It can be difficult to compare and contrast digital divides with other populations or
similar contexts. It can also make it difficult to identify broader structural causes that contribute to digital
divides, such as national policies, regional infrastructure, or broader economic disparities.

CONCLUSIONS

The conclusions on the digital divide in the academic performance of students under the "Aprendo en Casa"
strategy reveal several significant points:

The type of housing of the students shows a significant association with the level of academic performance.
Those who reside in better quality housing are more likely to achieve outstanding levels of academic
performance. In contrast, students who live in housing in regular conditions tend to show an academic
performance in process.

The choice of communication technology used during classes is also significantly associated with the level of
academic performance. The use of devices such as laptops, cell phones, computers and tablets with adequate
RAM is associated with better levels of academic performance. However, most students use equipment with
lower RAM capacity, which could contribute to the predominance of academic performance levels in process.

Internet connectivity plays a crucial role in students' academic performance, as the speed of information transfer
directly influences the dynamics of academic work and interaction with educational materials. Despite this,
most students have academic performance levels in process, regardless of the type of connectivity and the
lowest speed in Mbps.

These findings suggest the need for further research on other factors that could influence students' academic
performance, such as family support. This type of support could play a crucial role in mitigating the identified
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digital divides, facilitating better conditions for students' learning and academic development under virtual
education conditions.
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