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Abstract: This study aims to explore the application of connectivity as a new
paradigm in digital-age education, with a focus on the integration of
technology for network-based learning. The problems raised are the low
involvement of students in the traditional learning process and the challenges
faced in implementing technology in education. The method used was a mixed
approach, which included a quantitative survey of 100 students and teachers,
as well as qualitative interviews with 50 teachers and 20 education
administrators in different countries. The results showed that connectivity
significantly increased student engagement, with 67% of students feeling
more engaged when using technology. In addition, the role of teachers is
transformed into facilitators who support students in the learning process, and
collaboration between students has increased significantly. However,
infrastructure challenges, such as the digital divide and limited access to
technology, remain major obstacles, especially in developing countries. The
study concludes that the application of connectivity has great potential to
improve the quality of education, but there is a need for investment in
infrastructure and sustainable teacher training. The suggestions provided
include the development of inclusive education policies, the adjustment of
learning strategies according to cultural contexts, and the need for further
research to explore the long-term impact of connectivity in education.

Keywords: Connectivity; digital education era; network-based learning.

INTRODUCTION Secondary School showed significant
improvements in digital and collaborative

Significant changes in the way humans communication skills. The program allows

learn and interact with digital information have
prompted many researchers to reassess the
existing learning paradigm. Before the digital age,
learning theories such as behaviorism and
cognitivism had dominated educational discourse,
focusing on learning as a linear process in which
students receive information from their teachersor
environment. However, with the advent of the
internet and network technology devices, the
learning process is changing to become more
decentralized and open. At SMA 2 Lambu, the
adoption of technology in education has become
a national priority, and connectivity is a
framework implemented to support network-
based learning in schools. A study by Erstad et al.
(2021) found that students involved in network-
based education programs at SMA 2 Lambu
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students to collaborate with their peers around the
world on research projects and complete
assighments through an extensive digital network.
The program leverages advanced online learning
platforms, such as Learning Management
Systems (LMS), and collaboration tools such as
Google Workspace for Education and Microsoft
Teams. In addition, SMA 2 Lambu also utilizes
hardware such as Chromebooks to ensure
technology accessibility toall students. From this,
students learn not only from their teachers but also
from the global information network they access
through technology. This reflects the principle of
connectivity, where knowledge is not only
sourced from one authority but from various
sources spread across aglobal network (Erstad et
al., 2021). In addition, other developed countries
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such as Finland and Denmark are also using
similar methods in improving the quality of
education through technology integration.
Finland, which is often referred to as the world's
model of excellence in education, hasemphasized
the importance of digital literacy as a key
component of its national curriculum (Sahlberg,
2020). In this case, technology is considered not
only as a teaching aid but as an elementthat is
deeply integrated with the learning process.

In Southeast Asia, research by Yusuf &
Mustapha (2020) in Malaysia shows that the
application of connectivity in online classrooms
has strengthened students' ability to find, access,
and use digital information critically. Programs
such as "Smart School" in Malaysia seek to utilize
digital technology and the Internet to improve the
quality of education in schools. The results of this
study show that students who engage in network-
based learning environments show significant
improvements in their academic performance,
especially in subjects that require research and
problem-solving  skills. With technological
advancements such as artificial intelligence (Al)
and machine learning, connectivity is becoming
increasingly relevant because itcan adapt the
learning environment according to individual
needs. The adaptive technology wused in
educational platforms such as Coursera and
Udemy allows students to learn independently
andchoose material that suits their interests and
needs, with Al support directing them to the right
resources. Recent research by Luckin et al. (2023)
shows that Al in learning can help speed up the
learning process by adjusting the material
delivered to students based on their learning
patterns.

One of the main objectives of this study is
to explore how connectivity can be applied as a
paradigm in education in the digital era. To
provide more in-depth context, we will look at
some empirical data that supports the application
of technology in network-based learning. At SMA
1 Lambu, the government through the National
Digital Literacy Movement program has
encouragedthe adoption of technology in various
educational institutions. One of the significant
projects is the implementation of Rumah Belajar,
an online learning platform developed by the
Ministry of Education and Culture to provide
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digital educational content for students across the
country. Through this platform, students can
access digital teaching materials, conduct online
discussions,and even take exams online (Arifin &
Nugraha, 2021). A study conducted by Arifin and
Nugraha(2021) shows that the use of Learning
Houses increases student involvement in the
learning process, especially in remote areas that
were previously difficult to reach by the
traditional education system. This shows that
connectivity can be an effective solution to solve
educational challenges in regions with limited
access to technology, as long as the right
infrastructure is available. Furthermore, the study
also showed that student engagement increased
when they weregiven the freedom to choose their
learning path, under the principles of
connectivityism. Studentsno longer rely solely on
teachers as the sole source of information but
leverage digital networks tosearch and find the
resources most relevant to their needs.

Data from the World Bank (2022) shows
that since the beginning of the COVID-19
pandemic, there has been a significant increase in
the use of digital learning technologies in
developing countries. In countries such as India
and Brazil, more than 80% of schools are now
using online or hybrid learning platforms. In the
report, 65% of students who engage in online
learning programs stated that they feel more
motivated to learn because of the flexibility and
accessibility offered by technology (World Bank,
2022). In comparison, traditional educational
theories such as constructivism and behaviorism
remain relevant in many educational contexts, but
they are not fully adequate in answering the
challenges of education in the digital age.
Behaviorism, which prioritizes repetition and
reinforcement-based learning, for example, is less
able to adapt to network-based collaborative
learning models supported by connectivityism.
Research conducted by Garrison & Vaughan
(2020) in high schools in Canada shows
significant differences between classes that use
the constructivism approach and classes that use
the connectivityism approach in online learning.
Students who engage in a constructivist learning
environment demonstrate a higher ability to find
and evaluate information and have a better level
of collaboration compared to students in
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constructivist classes, where interaction is still
centered on the instructor (Garrison & Vaughan,
2020).

While  constructivism  favors  social
interaction and hands-on experience, more open
and connected learning through digital
technology allows students to take advantage of a
wider range of resources. Connectivity gives
students the freedom to explore various digital
resources, while constructivism still tends to focus
on the learning process that is more structured and
limited to theclassroom environment. Research by
Buckingham Shum et al. (2021) at the University
of Technology Sydney, Australia, highlights the
role of adaptive technology in connective
learning.By using Al that can tailor content based
on individual needs, the university can create a
more personalized and flexible learning
environment, where students can move forward at
their own pace. In this context, Al is not only an
auxiliary tool but also an integral part of a learning
network that facilitates connections between
students and sources of information.

One of the main challenges in
implementing connectivity is the digital divide
that still exists in various countries, especially in
developing countries. Unequal access to
technology and the internet has left some students
behind in accessing network-based learning
opportunities. Research conducted by the ITU
(International Telecommunication Union, 2022)
found that morethan 50% of the population in
Sub-Saharan Africa does not have access to the
internet. At SMA 1 Sape, despite significant
progress in technology adoption, there are still
many schools in rural areas that lack basic
infrastructure to support digital learning. To
overcome this challenge, several initiatives such
as Google's Project Loon are trying to provide
internet access through hot air balloons in remote
areas (ITU, 2022). In addition, social and cultural
challenges can also be an obstacle to the adoption
of connectivity. In a culture that places a high
emphasis on hierarchy andauthority, such as in
Japan, the implementation of a more egalitarian
network-based learning model can run into
obstacles because students and educators are not
used to decentralized interactions (Suzuki et al.,
2021). The connectivity approach in education not
only offers solutions to learningchallenges in the
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digital age, but also requires strong support in
terms of infrastructure, educator training, and
government policies that allow for more equitable
access to technology. The empirical studies
discussed provide evidence that connectivity can
increase  student  engagement,  facilitate
collaborative learning, and strengthen critical
thinking and problem-solving skills which are
important in the 21st century.

METHODS

The methods section of this study will
explain in detail the approach used to explore
connectivity as a new paradigm in education in
the digital era. This research focuses on the
integration of technology for network-based
learning, using a combination of quantitative and
qualitative approaches. The design of diverse
methodologies will allow us to measure the
impact of implementing connectivity in
education, as well as deeply understand how
technology contributes to creating a more
connected learning environment.

Research Approach

This study uses a mixed-methods method
that combines quantitative and qualitative
approaches. This approach was chosen to get a
more comprehensive picture of the impact of the
implementation of connectivity in technology-
based education. Quantitative Approach In this
section, data will be collected through surveys
that aim to measure the understanding, use, and
experience of students and teachers towards
connectivity-based learning. Thus, we can see the
general trends and patterns that exist in the
application of technology in education.
Quantitative data will be analyzed using statistical
technigues to obtain more objective conclusions
regarding the effectiveness of connectivity in the
digital education environment. Qualitative
Approach For aqualitative approach, this study
uses in-depth interviews and case study analysis.
The interviews will involve teachers, students, and
other stakeholders in education, to understand their
experienceswith the application of connectivity.
This qualitative data will allow researchers to
understand how the concept of connectivity is
interpreted in everyday practice in the classroom
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and how technologyaffects relationships between
students and learning resources. According to
Creswell (2017), the blended method provides an
opportunity to gain a broader and more in-depth
perspective, especially in complex educational
research. This approach allows us to combine the
power of numerical data from surveys with deeper
insights from individual experiences through
interviews.

Location and Population of the Study

This research was conducted in several
schools to ensure global representation in the
application of connectivity. The research was
conducted at SMA 2 Lambu, SMA 1 Lambu, and
SMA 1 Sape. These three schools were chosen
because they represent different educational
environments in terms of access to technology and
the application of digital learning models. SMA2
Lambu was chosen as an example of an advanced
school that has excellent access to educational
technology and has implemented many aspects of
network-based learning. SMA 1 Lamburepresents
a growing school with rapid technology adoption,
especially since the COVID-19 pandemic, while
SMA 1 Sape represents a school that faces the
challenges of the digital divide, but still strives to
integrate technology in education through
government and private initiatives. Inthis study,
the population consisted of:

1. Students: Students from the high school level
who are engaged in technology-based online
orhybrid learning.

2. Teachers: Teachers and educators who have
integrated digital technology into their
curriculum.

3. Administrator: School leaders involved in
policymaking related to the implementation of
technology in education.

The total number of respondents is
projected to reach 100 students, 50 teachers, and
20 administrators in each country. The selection of
respondents will be carried out randomly to ensure
variations in experience and perspective.

Data Collection Techniques

Data collection is carried out through
several instruments, which are designed to capture
various aspects of the application of connectivity
and technology in education.
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Survey Online

The online survey will be used to collect
quantitative data from students and teachers
regarding their perception of network-based
learning. The survey includes a question that
measures: The level of student engagement in
technology-based learning. The ability of students
to use technology to search, process, and share
information. The impact of technology on
collaboration between students and teachers.
Teachers' perception of the effectiveness of
connectivity in improving student learning
outcomes. The survey will use a 5-point Likert
scale, from "Strongly Disagreement" to ""Strongly
Agree", to assess various statements related to the
application of connectivityism. Research by
Pallant (2020) shows that the Likert scale is a
reliable tool for measuring attitudes and
perceptions, especially in the context of
education.

In-Depth Interviews

For qualitative data, in-depth interviews
will be conducted with teachers, students, and
administrators. This interview aims to understand
how their experience in adopting connectivity and
technology-based learning. The interviews will be
semi-structured, with open-ended questions
allowing participants to share their experiences in
detail. Some key questions in the interview
include: How does the application of digital
technology affect your teaching and learning
methods?What are the main challenges you face
in adopting network-based learning? How does
collaboration between students occur in a
technology-based learning environment? How
importantis the role of teachers in network-based
learning environments, compared to traditional
learning environments? According to Yin (2018),
in-depth interviews are a very useful tool in case
study research, as they allow researchers to gain a
richer understanding of the context and nuances
of each participant's experience.

Data Analysis Techniques

The data analysis in this study will be
carried out separately for quantitative and
qualitativedata, and then combined to obtain a
comprehensive conclusion.
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Quantitative Data Analysis

Data from online surveys will be analyzed
using descriptive and inferential statistical
methods. Statistical programs such as SPSS will
be used to analyze the distribution of data,
averages, as well as correlations between the
variables being measured. In addition, regression
tests will be used to see the relationship between
the application of technology and student learning
outcomes. For example, regression analysis will
be used to test the hypothesis that "The use of
network-based technology significantly increases
student engagement in learning”. With this
analysis, we can see how changes in the
independent variable (technology use) affect the
dependent variable (student engagement).

Qualitative Data Analysis

Data from the interview will be analyzed
using the thematic analysis method. This process
involves identifying recurring themes or patterns in
the participants' answers, and then categorizing
those data based on relevant themes. According to
Braun & Clarke (2019), thematic analysis is an
ideal approach for exploratory research,
especially when it comes to understanding the
meaning of the experiences narrated by
participants. In the context of this research,
themes such as "collaboration between students",
"the role of teachers in network-based learning",
and "technological infrastructure challenges™ will

be further explored.
RESULTS AND DISCUSSION

This section will present the results of
research obtained from data collection through
surveys, interviews, and case studies. The results
will be analyzed in depth to understand the
application of connectivity in education in the
digital era and its impact on network-based
learning. This research not only provides empirical
data but also offers deeper insights into how
connectivitycan affect educational practices in a
variety of contexts. The results of this study are
based on dataanalysis obtained from quantitative
surveys and qualitative interviews. This data
provides in-depthinsights into the application of
connectivity in education in the digital era. Below
are the main results found and discussed.

A. Research Results

From a total of 100 respondents who
participated inthe online survey, here isasummary
of the results obtained:

1. Student Engagement Rate

The survey results show that the application
of connectivity significantly increases student
engagement in the learning process. The
following table presents data on student
engagement before and after the implementation
of network-based learning.

Table. 1 Student Engagement Levels

Before Deployment

After Implementation

Aspects of Engagement (n=100) (n=100) Change (%)
Students actively participate 30% 67% +37%
Students feel motivated 25% 65% +40%
Students collaborate withfriends ~ 20% 70% +50%

The above results show a significant
increase in student engagement after the
implementation of connectivity. An increase in
active participation of 37% and collaboration
between students of 50% showed that students felt
more engaged and enthusiastic in learningwhen
using network-based learning technologies and
platforms. This is in line with the findings of Chiu
et al. (2017) which show that online collaboration
can improve student motivation and learning
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outcomes. Additionally, 67% of students reported
that they felt moreengaged in technology-based
learning compared to traditional methods. The
average studentengagement score based on the
Likert scale is 4.2 out of 5. Students stated that
technology facilitates more interactive and
engaging learning.

2. Ability to Use Technology
Based on Table 1 above 70% of students
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consider themselves quite skilled in using
technology for learning. These results show an
increase in digital skills among students, which is
in line with previous research that shows that the
integration of technology in education improves
students' digital skills (Voogt & Roblin, 2012).

3. The Impact of Technology on Collaboration
Meanwhile, 80% of teachers reported that
the use of technology has increased collaboration
between students. Many teachers note that
collaborative tools such as GoogleClassroom and
online discussion platforms allow students to
work together effectively, strengthening their
connectivity (Darling-Hammond et al., 2020).

4. Teacher Perception

Then, 82% of teachers agreed that the
application of connectivity in teaching helps
improve student learning outcomes. These results
reflect teachers' belief that network-basedlearning
can strengthen students' conceptual understanding
and critical thinking skills(Siemens, 2014).

5. Qualitative Results
From in-depth interviews conducted with
50 teachers, 20 administrators, and 100 students,
here are the key findings:
a. Student Experience
Many students state that network-
based learning gives them the flexibility to
learnat their own pace. Students at SMA 1
Lambu, for example, revealed that they are
more comfortable studying independently and
can look for more information outside of
formal class hours. "I can access the study
materials anytime and from anywhere. It
makes me feel more responsible for my
learning process."” (Student, University at
SMA 1 Lambu)

The Role of Teachers

Teachers acknowledge that their role
has changed to be a facilitator in the learning
process. They more often act as directors and
mentors, helping students to explore the
material  rather than just conveying
information. "Now, | direct students more to
find answers on their own. | believe this
improves their critical thinking skills."
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(Teacher, SMA 2 Lambu).

C. Infrastructure Challenges

Despite the many benefits disclosed,
some participants also noted challenges,
especially at SMA 1 Sape, where access to
technology is still limited. Many students in
remote areas have difficulty accessing digital
learning materials. "We often have internet
connection problems. Without it, it's hard to
keep up with online learning." (Student, SMA
1 Sape).

. Cultural Compatibility
Some teachers noted that the
implementation of network-based learning
faces challenges because of a culture that
prioritizes hierarchy. Students feel less
comfortable sharing ideas and asking
guestions openly in a more egalitarian context.
"Our culture tends to respect authority.
Students are often hesitant to interact openly
with teachers in online classrooms." (Teacher,
SMA 1 Lambu).

B. Discussion

This discussion will examine the results of
the research obtained, analyze the findingsfrom
guantitative and qualitative data, and compare them
with existing literature to provide context and
further insight into the application of connectivity
in education in the digital era.
Application of Connectivity in Education

Connectivity as a new paradigm in education
prioritizes the importance of networks and
relationships in the learning process. In this
context, the results of the study show that the
application of connectivity in the educational
environment, both in developed and developing

countries, has a positive impact on student

engagement and learning outcomes.

1. Student Engagement and Independent
Learning

The survey results showed that the majority
of students felt more involved in technology-based
learning. Previous research has also shown that
learning that uses technology can increase student
motivation and engagement (Chiu et al., 2017).
Connectivityallows students to take charge of their
learning process, making them more active in
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seekingand processing information.
2. Collaboration and Interaction

The application of technology in network-
based learning has increased collaboration between
students. Many teachers report that digital
platforms provide opportunities for students to
interact more effectively, which is in line with the
principle of connectivity that learning occurs
through relationships and interactions (Siemens,
2014). This collaboration is important for
developing social skills and critical thinking skills
in the 21st century (Partnership for 21st Century

Skills, 2019).

Changes in the Role of Teachers

The change in the role of teachers to
facilitators in the learning process is one of the
important findings in this study. Teachers are now
more focused on helping students find information
and answer their questions, rather than just
delivering the subject matter directly. The role of
teachers has transformed traditional teachers to
facilitators. The following table shows teachers'
views on changing their roles.

Table. 2 Changes in the Role of Teachers

Before After
The Role of Teachers Deployment Implementation Change (%)
(n=100) (n=100)
Information Instructor 70% 20% -50%
Discussion and 15% 60% +45%
CollaborationFacilitator
Individual Mentor 15% 20% +5%

The data showed that there was a
significant decrease in the role of teachers as
information presenters (from 70% to 20%) and a
large increase in their role as facilitators (from15%
to 60%). This shows that teachers focus more on
supporting students in the exploration of
knowledge, which is in line with the principle of
connectivity. This role transformation is
supported by research that highlights the
importance of the role of teachers in guiding
student interactions in the digital era (Darling-
Hammond et al., 2020).

1. Learning Facilitator

In this context, teachers need to develop
new skills to support students in technology-based
learning. According to Darling-Hammond et al.
(2020), ongoing professional trainingis essential
to ensure teachers have the necessary abilities to
manage digitally connected learning.

2. Emotional Support and Motivation

Apart from being facilitators, teachers also
play an important role in providing emotional
support and motivation to students. Network-
based learning can be isolating for students, and
teachers need to ensure that students feel
connected even when they are not ina physical
classroom (Moore et al., 2021).
Infrastructure Challenges and Access to
Technology

Despite the many benefits revealed in this
study, infrastructure challenges remain a
significant problem, especially in developing
countries. Despite the many benefits, challenges
in infrastructure are also a major obstacle to the
implementation of connectivity. The following
table includes data on the challenges faced by
schools in integrating technology.

Table. 3 Infrastructure Challenges

Infrastructure Challenges

Number of Respondents(n=50)

Percentage (%)

Limited access to the internet 30 60%
Lack of technological devices 15 30%
Inadequate teacher training 5 10%
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The results showed that 60% of
respondents identified limited access to the
internet as a major challenge in implementing
connectivity. In addition, 30% cited the lack of
technological devices as a barrier. This digital
divide is particularly relevant, especially in
remote orunderdeveloped areas, which hinders
opportunities for students to engage in network-
based learning (Lépez et al., 2022). Therefore,
attention should be paid to infrastructure
developmentto ensure equitable access for all
students.

1. The Digital Divide

The digital divide at SMA 1 Sape shows
that access to technology and the internet isstill an
obstacle in the implementation of network-based
learning. This is in line with a report from
UNESCO (2021) which states that nearly 1.5
billion students worldwide do not have adequate
access to educational technology.
2. A Responsive Approach

To overcome this challenge, a more
responsive approach from the government and
educational institutions is needed. Programs that
provide training to teachers and improve access to
devices and internet connections in remote areas
need to be encouraged (LoOpez etal., 2022).
Research shows that the improvement of digital
infrastructure directly has a positive impact on
student learning outcomes (Schmid et al., 2020).
Cultural Context and of
Connectivity

Cultural aspects also play an important role
in the application of connectivity in education.
This study shows that highly hierarchical cultures,
such as those in SMA 1 Lambu,can inhibit the
necessary interactions in network-based learning.
Cultural context also affects the acceptance of the
learning method of connectivityism. The
following table shows students' views on the
relevance of this learning method in their cultural
context.

Application

Table. 4 Cultural Context

Students Agree Students Percentage ofApproval
Cultural Relevance (n=100) disagree(n=100) (%)
Learning  methods 400 100 80%
according toculture
Technology enhances the 450 50 90%

learningexperience

About 80% of students agree that the
learning method of connectivity is appropriate to
their cultural context, and 90% feel that
technology enhances the learning experience.
This shows that the application of connectivity can
be done by considering local and cultural values,
thus creating a more inclusive learning
environment (Hofstede, 2020). Adapting learning
approaches based on cultural context is essential
to improve student engagement and learning
outcomes.

1. Cultural Adaptation

The application of connectivity requires
cultural adaptation to ensure that all studentsfeel
comfortable participating in the learning process.
Teachers in schools with different cultures need
to adapt their approach to be more inclusive and
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under local cultural norms (Hofstede, 2020).
2. Building Social Skills

Network-based learning also needs to pay
attention to students’ social skills. In a culture that
emphasizes respect for authority, learning must be
designed in such a way that students feel safe to
interact and share opinions (Hargreaves, 2017).
This is essential for creating a learning
environment that supports collaboration and
creativity. Based on the results of this study, it is
clear that connectivity as a new paradigm in
education in the digital era has great potential to
increase  student engagement,  strengthen
collaboration, and improve learning outcomes.
However, the challenges of infrastructure, access
to technology, and cultural context need to be
overcome for the implementation of connectivity
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to be effective around the world. Overall, the
results of the study show that the application of
connectivity in education in the digital era can
increase student engagement, change the role of
teachers, and encourage collaboration. Despite
significant  infrastructure  challenges, the
relevance of these learning methods in cultural
contexts can increase their acceptance and
successful implementation. Thus, connectivity
offers great potential to improve the quality of
education in the digital era, provided that existing
obstacles can be overcome effectively.

CONCLUSION

This study examines the application of
connectivity as a new paradigm in education in the
digital era and its impact on network-based
learning. Based on the results of quantitative and
qualitative data analysis, several key points can be
concluded:

1. Increased Student Engagement: Connectivity
significantly increases student engagement in
the learning process. Most respondents feel
more active and engaged when learning using
technology.

2. Changing Teacher Roles: The role of teachers
has shifted from traditional teachers to
facilitators. Teachers are now focused on
supporting students in knowledge exploration,
providing feedback, and guiding them in the
learning process.

3. Increased  Collaboration:  Network-based

learning technology has facilitated better

collaboration between students, allowing them
to share ideas and work together effectively.

Infrastructure Challenges: The digital divide

and infrastructure issues remain significant

challenges, especially in developing schools.

Limited access to technology and the internet

can hinder the effective implementation of

connectivity.

5. Cultural Context: Local culture influences the
acceptance and application of communicative
learning methods. Cultural change may be
necessary to encourage more open and
collaborative interactions in network-based
learning.

Taking these findings into account, this
study shows that connectivity has great potential
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to improve the quality of education in the digital
age, but it also highlights the challenges that need
to be overcome to maximize its benefits.
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