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Abstract  

Educational technology (EdTech) is seen as a promising instrument for improving educational quality, 

accessibility, and outcomes, particularly in rural schools in developing countries where systemic gaps 

exist. However, its adoption is not common in developing countries. This research investigates both 

barriers and facilitators to the adoption of EdTech in such settings. Facilitators include community 

involvement, which reflects the broader societal understanding and acceptance of EdTech. Financial and 

logistical support from governments or non-governmental organizations also contribute to easier 

adoption. Educator peer support networks and teachers who model excellent EdTech usage are crucial 

for empowering other teachers. Capacity building through professional development programs helps in 

training the teaching staff, while localized, mobile-based content enhances user engagement. Affordable 

technological solutions, solar-powered devices, and offline tools are believed to mitigate some challenges 

in resource-constrained settings. Technological limitations pose a significant barrier. Infrastructure 

inadequacies, such as unstable electricity and internet connectivity, hinder the adoption process. 

Maintenance of technology, including hardware and software updates, remains a challenge due to lack of 

expertise and resources. Economic constraints manifest in limited budgets, restricting the purchase and 

implementation of EdTech tools. Additionally, the lack of technical expertise among teachers and 

administrators affects utilization and troubleshooting. Cultural resistance to adopting new technology, 

non-contextual educational content, and language barriers further inhibit widespread adoption. This 

study employs qualitative exploratory methods to evaluate the roles these factors play in rural schools. 

The findings aim to inform policy decisions and educational practices that can enable more effective 

EdTech adoption in developing nations. 
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Introduction  

Educational Technology, commonly 

referred to as EdTech, is the integration of 

digital tools, software, and hardware into 

the educational environment with the 

objective of enhancing the teaching and 

learning process. The scope of EdTech 

encompasses a wide range of applications, 

from simple digital aids such as calculators 

and presentation software to complex 

learning management systems and online 

courses [1], [2]. 

 

The primary goal of using technology in 

education is to facilitate effective 

pedagogical practices, improve student 

engagement, and optimize educational 

outcomes. EdTech can be implemented at 

various educational levels, including 

primary, secondary, and higher education, 

as well as in corporate training settings [3].  

 

Table 1. EdTech tools 

Category Examples 

Learning Management Systems (LMS) Moodle, Blackboard, Canvas 

Student Information Systems (SIS) PowerSchool, Infinite Campus, Skyward 

Content Creation Tools Adobe Creative Suite, Canva, Google Slides 

Assessment Software Quizlet, Kahoot!, Socrative 

Virtual Classrooms Zoom, Microsoft Teams, Google Meet 

Online Course Platforms Coursera, Udemy, Khan Academy 

Adaptive Learning Software DreamBox Learning, Knewton, Squirrel AI 

Collaboration Tools Slack, Trello, Google Drive 

Digital Libraries JSTOR, Project MUSE, OpenStax 

E-Textbooks VitalSource, Chegg, McGraw-Hill Connect 

Educational Games Minecraft: Education Edition, Prodigy, Duolingo 

Augmented Reality/Virtual Reality Tools Oculus Rift, Google Expeditions, Microsoft HoloLens 

The use of technological tools in education 

has a long history that predates the digital 

age. In the early 20th century, technologies 

such as the chalkboard and the overhead 

projector were considered advanced tools 

for facilitating education [4]. Radio and 

television were introduced in the mid-20th 

century as means of delivering educational 

content to a broader audience, although 

their impact was limited due to passive 

engagement. The advent of the personal 

computer in the late 20th century marked a 

significant milestone, offering more 

interactive possibilities for education. With 

the emergence of the internet, online 

resources and virtual classrooms became 

increasingly prevalent, expanding 

educational opportunities and providing an 

alternative to traditional classroom 

learning. In the 21st century, the 

proliferation of mobile devices, cloud 

computing, and high-speed internet 

connectivity has further accelerated the 

development and adoption of educational 

technology. Sophisticated learning 

management systems, interactive 



whiteboards, and increasingly adaptive 

software have become integral 

components of modern education [5]. 

One of the foundational components of 

EdTech is the Learning Management System 

(LMS), which is software that serves as a 

platform for course management, delivery, 

and tracking. The LMS often includes 

features such as virtual classrooms, grade 

books, and forums, allowing students and 

educators to engage in both synchronous 

and asynchronous modes of learning. It also 

facilitates administrative tasks such as 

enrollment, assessment, and record-

keeping. This enables educational 

institutions to scale their offerings and 

manage resources more effectively.  

Another significant element of EdTech is the 

use of interactive and adaptive learning 

tools. These can range from simple digital 

textbooks and study guides to complex 

algorithms that personalize learning 

pathways based on student performance 

and needs. For example, adaptive learning 

systems can identify a student's 

weaknesses in a subject matter and 

automatically adjust the course content to 

focus on those areas. The use of Artificial 

Intelligence (AI) in such systems further 

extends their capabilities, enabling real-

time analytics and feedback, thus allowing 

for a more tailored and effective 

educational experience. Data analytics, a 

component intertwined with these tools, 

helps educators monitor student 

performance, identify patterns, and make 

informed decisions.  

Technologies such as speech-to-text, text-

to-speech, and virtual reality simulations 

are employed to cater to students with 

diverse learning needs, including those with 

disabilities. Moreover, EdTech can 

transcend geographical barriers by enabling 

remote learning through video 

conferencing and online assessments. 

Therefore, students located in different 

parts of the world can access quality 

educational resources without the need for 

physical presence. This is particularly 

relevant in the context of global educational 

disparities and the ongoing transition to 

more flexible, hybrid models of education. 

The impact of Educational Technology 

(EdTech) on learning and teaching is 

significant and transformative. One of the 

most noticeable impacts is the 

enhancement in student engagement and 

performance. Interactive learning 

environments provided by EdTech tools 

such as digital whiteboards, simulations, 

and gamified platforms encourage students 

to actively participate, thereby promoting a 

more engaged learning experience. 

Furthermore, adaptive learning 

technologies have emerged as a beneficial 

aspect of EdTech, tailoring the learning 

material according to individual student 

needs. Through algorithms and data 

analytics, adaptive learning systems can 

identify the specific areas in which a student 

may be struggling and offer personalized 

guidance, which contributes to more 

effective learning outcomes [6].  

In addition to benefiting students, EdTech 

plays a critical role in empowering 

educators [7].  One of the key 

advancements is the availability of 

sophisticated tools for assessment and 

feedback. Applications like online quizzes 

and grading software not only streamline 

the evaluation process but also provide 

real-time feedback, thus enabling educators 

to adjust instructional methods on the fly. 

Moreover, EdTech helps educators with 

administrative tasks such as attendance 

tracking, timetable scheduling, and 
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communication with students and parents. 

These functionalities allow educators to 

spend more time focusing on pedagogy and 

student interaction rather than being 

burdened by administrative chores. 

Another important impact of EdTech is the 

promotion of inclusivity in education. A 

range of accessibility features, such as text-

to-speech, closed captioning, and tactile 

interfaces, make educational content more 

accessible to students with disabilities. 

These features can be particularly 

empowering for students who otherwise 

would face difficulties in traditional learning 

environments. Furthermore, EdTech has 

the potential to bridge geographical and 

economic gaps [8]. Online education 

platforms and remote learning tools make it 

possible for students in rural or 

economically disadvantaged areas to access 

quality education without the need for 

physical attendance. This democratization 

of education through technology serves to 

level the playing field, providing more 

equitable opportunities for all learners. 

Facilitators to EdTech Adoption 

Support and Advocacy 

Community involvement refers to the active 

participation, understanding, and support 

of local community members, including 

parents, guardians, and local organizations, 

in educational activities and decision-

making processes. In the context of 

educational technology (EdTech) adoption 

in rural schools of developing countries, 

community involvement plays a crucial role. 

Unlike urban settings where technological 

infrastructure and exposure are often more 

advanced, rural communities may have 

limited understanding and resources for 

such integrations. Community involvement 

is critical not only for acceptance but also 

for the effective utilization and 

sustainability of EdTech solutions [9]. 

In rural schools of developing countries, 

community involvement can act as a 

facilitator to EdTech adoption in various 

ways. Firstly, when the community 

understands the value and benefits of 

integrating technology into the educational 

process, there is likely to be more significant 

moral and, possibly, financial support. This 

collective backing can manifest in various 

forms such as volunteering time to maintain 

the technology, advocating for more 

funding from local governance, or even 

contributing resources to ensure stable 

electricity and internet connectivity, which 

are often barriers to EdTech adoption in 

rural areas. Community leaders can act as 

influencers in driving the acceptance of 

technology in education, thereby reducing 

resistance among parents and local 

educators who might be skeptical or 

unfamiliar with the concept. 

Moreover, a supportive community can 

provide an invaluable feedback loop for 

schools, giving insights into how the 

technology is impacting their children's 

education. This collaborative feedback 

process allows for adjustments and 

improvements, ensuring that the EdTech 

solutions are culturally and contextually 

relevant. It also enables schools to identify 

and address any unintended consequences 

or issues, such as inequitable access to 

technology, thereby making the 

implementation more robust and effective. 

In essence, community involvement serves 

as a critical link between the school's 

intentions and the actual execution of an 

EdTech strategy, facilitating a more 

harmonious and beneficial integration of 

technology into the educational setting 

[10]. 



Community involvement is defined as the 

active engagement and support from a 

broader community, which encompasses 

parents, local organizations, and other 

stakeholders, in educational initiatives and 

decisions. Within the sphere of educational 

technology (EdTech) in rural schools in 

developing countries, community 

involvement is a pivotal factor that can 

greatly influence the rate and success of 

technology adoption. Rural communities 

often face unique challenges such as lack of 

infrastructure, financial constraints, and 

limited exposure to advanced technologies. 

Therefore, community involvement 

becomes a vital component for effective 

implementation and sustenance of EdTech 

initiatives [11]. 

Figure 1. Facilitators to EdTech adoption in rural schools in developing countries 

 

Source: Authors 

 

One of the significant ways in which 

community involvement serves as a 

facilitator in EdTech adoption is by 

enhancing the understanding and 

perception of technology's role in education 

among community members. When 

parents and local stakeholders grasp the 

potential benefits of technology—such as 

improved learning outcomes, skill 

development, and future career 

opportunities—they are more likely to 

support and contribute to EdTech 

initiatives. This could involve community-

driven fundraising for technological 

equipment, volunteering to assist in setting 

up and maintaining digital classrooms, or 

working with local governance to secure 

better infrastructure and internet 

connectivity. The vocal and material 

support from the community can act as a 

catalyst, expediting the acceptance and 

integration of EdTech solutions in rural 

educational settings [12].  

Additionally, community involvement 

provides a channel for feedback and 

adaptation, ensuring that the technology 

adopted is both appropriate and effective. 

This process of collective engagement 

enables schools to tailor EdTech programs 

that meet specific local needs and cultural 

nuances, thereby improving the likelihood 

of successful implementation. An engaged 

community can also flag potential 

challenges or inequalities, such as a gender 

gap in access to technology, and work 

collaboratively with educational institutions 

to address these issues. Therefore, 

community involvement is not merely a 

supplementary aspect but an integral 

component that contributes to the nuanced 
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and successful adoption of EdTech in rural 

schools in developing countries [13].  

Peer support networks refer to formal or 

informal groups comprising educators who 

come together to exchange ideas, 

experiences, resources, and solutions, 

particularly related to educational practices 

and methodologies. Within the context of 

educational technology (EdTech) adoption 

in rural schools in developing countries, 

these peer support networks gain 

additional significance. Given the unique 

challenges that rural schools face, such as 

limited access to resources, inadequate 

training, and infrastructural deficits, peer 

support networks serve as valuable 

platforms for collective learning and 

problem-solving among educators. 

In developing countries, where there is 

often a scarcity of professional 

development opportunities focused on 

EdTech, peer support networks become a 

vital resource. These networks allow 

teachers and administrators to share 

practical insights, tips, and solutions based 

on their experiences with integrating 

technology into the classroom. The shared 

knowledge can range from technical skills, 

such as how to use specific software or 

digital tools, to pedagogical strategies that 

effectively incorporate technology into the 

curriculum. The collaborative nature of 

these networks fosters a sense of 

community among educators, enabling 

them to tackle challenges collectively rather 

than in isolation. Such networks can often 

fill the gap left by inadequate formal 

training programs, offering real-world 

solutions and encouragement. 

Peer support networks can extend beyond 

local or regional boundaries, particularly 

with the aid of digital communication tools. 

Educators in remote rural schools can 

connect with peers in more urban or 

resource-rich settings, gaining exposure to 

a broader range of EdTech solutions and 

implementation strategies. This type of 

wider network can facilitate the flow of 

resources or know-how from well-funded 

schools to those in underprivileged areas, 

thus enabling more equitable access to 

EdTech opportunities. In sum, peer support 

networks function as essential mechanisms 

for enhancing the skill sets of educators, 

disseminating best practices, and thereby 

aiding in the more effective and informed 

adoption of EdTech in rural schools in 

developing countries. 

Champion teachers refer to educators who 

take the initiative to lead, model, and 

advocate for the effective use of technology 

in educational settings. These individuals 

often go beyond the basic requirements of 

their role to explore innovative ways to 

incorporate technology into the curriculum, 

providing a practical example for their 

colleagues. In rural schools in developing 

countries, where educational technology 

(EdTech) adoption can face numerous 

barriers such as lack of infrastructure, 

limited resources, and resistance to change, 

the role of champion teachers is especially 

critical [14]. 

Some teachers serve multiple functions that 

facilitate the successful adoption of EdTech 

in rural educational environments. Firstly, 

they act as early adopters and 

experimenters, willing to trial new 

technological tools and platforms in their 

classrooms. This first-hand experience 

allows them to provide authentic, evidence-

based feedback to their peers and 

administrators, thereby instilling greater 

confidence in the utility and feasibility of 

EdTech solutions. Their proactive attitude 

toward technology adoption can help 



demystify and destigmatize technology use 

among teachers who may be reluctant or 

skeptical, thereby accelerating the rate of 

EdTech integration across the school. These 

teachers often willingly share their 

experiences, best practices, and even 

lesson plans, serving as a valuable resource 

for their peers. 

Additionally, they frequently take on 

informal roles as mentors or trainers within 

their educational communities, 

disseminating their knowledge and skills. 

They can facilitate workshops, mentor less 

experienced teachers, or serve as a go-to 

resource for troubleshooting and advice. 

Their enthusiasm and proven track record 

make them particularly effective in 

influencing school policies related to 

technology adoption. They may liaise with 

school administrators to secure necessary 

resources or collaborate with external 

organizations for grants and other 

opportunities. In this way, champion 

teachers play a pivotal role in not only the 

practical aspects of technology use but also 

in shaping the institutional mindset and 

policies that make sustainable EdTech 

adoption possible in rural schools in 

developing countries [15]. 

Capacity Building & Training 

Training programs in the educational 

context refer to organized professional 

development activities designed to 

enhance the skills, knowledge, and 

competencies of teachers and educational 

staff. These programs often cover a range of 

topics including curriculum planning, 

classroom management, and increasingly, 

technology usage. In rural schools within 

developing countries, training programs 

focused on educational technology 

(EdTech) are of particular importance. The 

unique challenges of these settings, such as 

limited access to resources, infrastructure 

deficits, and sometimes a general lack of 

familiarity with advanced technology, make 

well-structured training programs a crucial 

component for successful EdTech 

integration. 

In facilitating EdTech adoption, training 

programs serve multiple functions. 

Primarily, they aim to equip teachers with 

the technical skills needed to operate and 

troubleshoot the technological tools and 

platforms that are being introduced into the 

educational environment. However, the 

scope often extends beyond mere 

operational know-how. Effective training 

programs also delve into the pedagogical 

implications of technology, teaching 

educators how to integrate digital tools 

seamlessly into their teaching methods to 

enhance learning outcomes. By doing so, 

training programs help overcome 

resistance to technology by illustrating its 

value-add in tangible terms, such as 

improved student engagement or more 

efficient assessment techniques. 

Additionally, these programs provide a 

forum for educators to ask questions, share 

concerns, and clarify any misconceptions 

they may have about the technology, 

thereby reducing barriers to its effective 

implementation [16].  

Moreover, training programs can serve as 

platforms for networking and peer-to-peer 

learning, particularly when they involve 

educators from multiple schools or districts. 

This collaborative environment allows for 

the exchange of best practices, experiences, 

and resources, further enriching the 

training experience. Furthermore, the 

professional development gained from such 

programs is not just a one-time event but 

can be a catalyst for ongoing learning and 

improvement. Teachers often continue to 
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engage with the concepts and skills they’ve 

acquired, adapt them to their unique 

teaching contexts, and may even evolve 

into champion teachers who lead future 

EdTech initiatives within their schools. 

Hence, training programs play an 

indispensable role in building the human 

capital required for successful, sustainable 

EdTech adoption in rural schools in 

developing countries. 

Localized content refers to digital 

educational material that is adapted or 

created to be culturally and contextually 

relevant to a specific audience or region. 

This can include textbooks, lesson plans, 

multimedia resources, and interactive 

learning modules that reflect the language, 

culture, history, and societal norms of the 

community they are intended for. In the 

setting of rural schools in developing 

countries, localized content is of paramount 

importance for the effective adoption and 

utilization of educational technology 

(EdTech). Such settings often have distinct 

cultural and contextual factors that 

standard, one-size-fits-all EdTech solutions 

may not adequately address, thereby 

making localized content a significant 

facilitator in technology adoption [17]. 

content in facilitating EdTech adoption are 

manifold. Firstly, culturally relevant digital 

material resonates more with students, 

making the learning experience more 

engaging and relatable. This, in turn, can 

lead to better comprehension and 

retention of educational concepts. For 

example, using local folklore to explain 

literary themes or incorporating local 

historical events into lessons can make the 

curriculum more meaningful for students. 

Similarly, translating digital content into the 

local language can make it more accessible, 

particularly in regions where English or 

another dominant language is not widely 

spoken. Additionally, localized content can 

address unique educational challenges or 

gaps that may be specific to a rural or 

developing context, such as agricultural 

practices, local governance, or community 

health issues. 

Besides enhancing student engagement 

and learning, localized content also aids 

teachers in integrating technology into their 

teaching practices. When educators find 

that digital resources align well with their 

existing curriculum and are attuned to their 

students' cultural context, they are more 

likely to use these resources effectively. 

This can reduce the friction often associated 

with adopting new technologies, making 

teachers more open to experimenting with 

various EdTech tools and platforms. 

Further, the process of localizing content 

often involves collaboration among 

educators, curriculum designers, and 

sometimes even students and community 

members. This collaborative process not 

only enriches the content itself but also 

fosters a sense of ownership and 

community involvement, which are key 

factors in the successful and sustainable 

adoption of EdTech in rural schools in 

developing countries [18].  

    

Technological Solutions & Innovations 

Low-cost technologies refer to 

technological tools, devices, and software 

solutions that are economically accessible, 

particularly in settings with limited financial 

resources. These technologies are designed 

or selected with affordability in mind, 

without significantly compromising 

functionality and quality. In the context of 

educational technology (EdTech) adoption 

in rural schools in developing countries, the 

availability and utilization of low-cost 



technologies are essential. These schools 

often operate under tight budgets, lack 

access to funding mechanisms, and serve 

communities with limited financial means, 

making the affordability of technology a 

significant consideration for any EdTech 

initiatives. 

The role of low-cost technologies as 

facilitators in EdTech adoption in under-

resourced environments cannot be 

underestimated. Firstly, their affordability 

makes it feasible for schools to equip 

classrooms with essential technologies, 

such as computers, tablets, or digital 

learning platforms, even when financial 

resources are scarce. By lowering the 

financial barriers to entry, these 

technologies enable a broader range of 

schools to participate in digital education, 

thereby helping to narrow the educational 

divide between well-funded urban schools 

and under-resourced rural schools. 

Economical solutions can also allow schools 

to allocate funds to other pressing needs 

such as teacher training, infrastructure 

upgrades, or additional educational 

materials, thereby contributing to a more 

holistic educational experience for students 

[19]. 

Additionally, low-cost technologies often 

come with features that are tailored to the 

specific challenges faced by rural schools in 

developing countries. For example, they 

may be designed for low-power usage to 

adapt to unstable electricity supplies, or 

they might incorporate offline 

functionalities to cater to places with 

intermittent internet connectivity. This 

sensitivity to context enhances the usability 

and effectiveness of these technologies in 

rural settings. Furthermore, the economic 

accessibility of these tools may encourage 

experimentation and innovation among 

teachers, who might otherwise be hesitant 

to integrate more expensive technologies 

into their classrooms. In summary, low-cost 

technologies play a critical role in 

democratizing access to digital education 

and facilitating the adoption of EdTech in 

financially constrained, rural educational 

settings in developing countries. 

Solar-powered solutions refer to devices or 

systems that harness solar energy to 

provide electricity, often through 

photovoltaic cells that convert sunlight into 

electrical power. These can range from 

individual gadgets like solar-powered 

tablets or laptops to larger infrastructural 

elements like solar-powered charging 

stations for multiple devices. In the context 

of educational technology (EdTech) 

adoption in rural schools in developing 

countries, solar-powered solutions are 

increasingly becoming crucial. These 

schools often grapple with unreliable or 

non-existent electricity supplies, making 

traditional, grid-dependent technologies 

impractical or impossible to sustain. 

One of the primary ways in which solar-

powered solutions facilitate EdTech 

adoption is by providing a reliable source of 

electricity. Unreliable power supplies can 

disrupt the educational process, limiting the 

effectiveness of technology-dependent 

teaching methods and tools. Solar power 

offers a sustainable, off-grid alternative that 

enables consistent usage of digital devices, 

internet connectivity, and other 

technology-driven solutions, thereby 

enhancing the educational experience. 

Schools equipped with solar-powered 

charging stations, for instance, can ensure 

that tablets and laptops are always 

functional, enabling uninterrupted learning 

and teaching activities. These solutions are 

particularly relevant for rural schools in 
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geographical locations that receive ample 

sunlight, making solar energy a cost-

effective and abundant resource. 

Figure 2. Barriers to EdTech adoption in rural schools in developing countries 

 

Source: Authors 

Beyond simply serving as a power source, 

solar-powered solutions have the potential 

to influence broader community attitudes 

towards both renewable energy and 

technology in education. The use of solar 

power in schools can serve as a tangible 

example of sustainable practices, 

promoting environmental awareness 

among students, teachers, and the wider 

community. It also demonstrates the 

feasibility and benefits of incorporating 

technology into education, which may 

otherwise be perceived as too costly or 

complicated. Furthermore, the success of 

such initiatives can attract investment and 

interest from government bodies or 

external organizations, potentially leading 

to expanded or replicated projects. 

Therefore, solar-powered solutions not 

only directly address the operational 

challenges of implementing EdTech in rural 

schools with electricity issues but also serve 

as catalysts for broader societal change and 

development. 

Barriers to EdTech Adoption 

Technological Limitations 

Infrastructure issues serve as a significant 

hindrance to the adoption of educational 

technology (EdTech) in rural schools in 

developing countries. One of the most 

fundamental challenges is the absence of 

reliable electricity. The sporadic or 

complete lack of electrical power restricts 

the functionality of even the most basic 

educational technology tools like 

computers and projectors, rendering them 

impractical for regular classroom use. 

Furthermore, the lack of electricity severely 

limits the ability to charge devices, which is 

a necessity for any technology-dependent 

educational model. For schools that do have 

some access to electricity, frequent power 

outages can disrupt the educational process 

and contribute to the deterioration of 

electronic devices over time [20]. 

Another key infrastructural impediment is 

the lack of stable internet connectivity. The 

internet is often the backbone of many 

EdTech solutions, from online research to 

cloud-based educational applications and 



resources. In many rural areas of 

developing countries, broadband 

infrastructure is either minimal or non-

existent. Where it does exist, the speed and 

reliability are often insufficient for running 

educational software or accessing online 

databases and resources effectively. The 

absence of a robust internet connection not 

only limits the kinds of technology that can 

be implemented but also restricts the ability 

to keep software and educational content 

updated, which is crucial for the 

applicability and relevance of educational 

material. 

Beyond electricity and internet 

connectivity, the physical condition of 

school buildings themselves is also a 

concern. Many schools in rural areas lack 

stable, weatherproof buildings capable of 

safely housing electronic equipment. 

Schools might be made of materials that do 

not provide adequate protection from the 

elements, or they may lack secure rooms 

where equipment can be safely stored. This 

makes it exceedingly challenging to 

maintain the integrity and functionality of 

technological devices over the long term. 

Even the best EdTech solutions require a 

minimum level of physical infrastructure to 

be effectively deployed, and unfortunately, 

this is often not available in rural 

educational settings in developing 

countries.  

The issue of limited access to the internet is 

a barrier to EdTech adoption in rural schools 

of developing countries. Unlike their 

counterparts in urban settings or developed 

nations, these schools often face challenges 

ranging from complete absence of internet 

connectivity to sporadic and unreliable 

access. The internet is a pivotal resource for 

a myriad of EdTech solutions that include 

cloud-based storage systems, online 

educational platforms, and digital research 

databases. In an age where much of the 

world's information and educational 

content is accessible online, the 

unavailability of a reliable internet 

connection hinders the effective 

implementation of modern educational 

tools and methodologies. 

Sporadic internet presence presents its own 

set of challenges. Even when there is some 

level of connectivity, it is often not stable 

enough to support continuous online 

activities. The irregularity of the internet 

connection can disrupt ongoing educational 

processes, leading to incomplete data 

transfers, interruptions in online 

assessments, or sudden disconnection from 

virtual classrooms. The unreliability of the 

connection can also affect educators' 

planning and preparedness; when they 

cannot rely on stable internet access, they 

may be less likely to incorporate 

technology-based solutions into their 

teaching methods. This lack of 

dependability thus affects not only the 

students but also teachers, limiting the 

pedagogical strategies that can be 

effectively employed [21]. 

Limited internet access also decreases 

opportunities for updates and maintenance 

of EdTech tools. Software updates, 

important for both security and functional 

improvements, require a reliable internet 

connection. Failing to keep educational 

software and hardware updated can expose 

systems to security vulnerabilities or result 

in incompatibility issues that could further 

inhibit the learning process. Limited 

internet connectivity, therefore, not only 

limits immediate access to digital learning 

resources but also contributes to a cycle of 

obsolescence, where the existing 
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technology becomes increasingly outdated 

and less effective over time. 

Economic & Resource Constraints 

The scarcity of financial resources poses 

another significant barrier to EdTech 

adoption in rural schools in developing 

countries. Often operating on constrained 

budgets, these schools find it challenging to 

acquire the requisite hardware, such as 

computers, tablets, or smartboards. Even if 

initial funding for such acquisitions is 

somehow secured, through grants or 

donations, for example, the ongoing costs 

of maintenance, repairs, and replacements 

remain a concern. The hardware, 

susceptible to wear and tear or 

obsolescence, demands a long-term 

financial commitment that many rural 

schools cannot afford. The financial burden 

is not limited to hardware alone; there are 

associated costs such as electricity bills, 

which rise with the increased use of 

electronic devices, thereby further straining 

limited budgets [22]. 

The purchase and licensing of educational 

software and digital content is another area 

where financial limitations come into play. 

Educational software solutions often 

require ongoing subscription fees, in 

addition to the initial purchase costs. 

Moreover, specialized software tailored for 

specific subjects or educational needs can 

be particularly expensive. These expenses 

are a substantial burden for schools with 

already limited financial resources. Beyond 

this, schools must also consider the cost of 

training staff to effectively use these tools, 

which includes not just the direct cost of 

training programs but also the time 

investment required from educators who 

are often already overstretched. 

Lack of financial resources also has a 

cascading effect on other aspects of 

educational technology implementation. 

For instance, without adequate funding, it 

becomes difficult to hire or train IT staff 

responsible for the upkeep and 

troubleshooting of technology 

infrastructure. In the absence of specialized 

staff, the burden often falls on teachers or 

administrative personnel who are not 

necessarily equipped with the technical 

skills needed for such tasks. This diverts 

their focus from primary educational 

responsibilities and could lead to ineffective 

or incorrect use of technology, thus 

defeating the purpose of adopting EdTech 

solutions in the first place [23]. 

The lack of technical expertise among 

teachers and administrators is a substantial 

barrier to the effective implementation of 

educational technology in rural schools in 

developing countries. EdTech tools, 

regardless of their sophistication, require a 

certain level of proficiency for effective 

utilization. This includes not just the basic 

operation of hardware and software, but 

also the ability to integrate technology into 

the curriculum in a meaningful way. In 

many rural educational settings, teachers 

and administrators may have limited 

exposure to technology and, consequently, 

lack the skills to navigate or troubleshoot 

technological issues. This absence of 

technical skills can result in a reluctance to 

adopt new technologies, as the perceived 

challenges and risks associated with their 

use may outweigh the anticipated 

educational benefits [24]. 

Furthermore, the gap in technical expertise 

extends beyond just the teachers and 

includes administrative staff, whose role is 

often crucial in the backend support for any 

technological implementation. Without 

knowledgeable administrative support, 

tasks such as system maintenance, software 



updates, and data management become 

formidable challenges. Inadequate 

technical support not only undermines the 

efficiency of educational technology but 

also places additional burdens on teaching 

staff. When teachers have to spend time 

troubleshooting technical issues, their 

primary role as educators is compromised, 

which can have a negative impact on the 

overall quality of education [25].  

In addition to the challenges of daily 

operations and maintenance, there is also 

the obstacle of effectively training staff to 

use new technologies. Training programs 

themselves require resources, including 

qualified trainers and the necessary 

materials. Additionally, there is the issue of 

time; effective training requires a time 

investment that is often difficult to spare in 

resource-strapped rural schools. The 

absence of well-executed training programs 

further exacerbates the lack of technical 

expertise and contributes to the cycle of 

reluctance and ineffective use of 

educational technology. In such a scenario, 

even if EdTech tools are somehow acquired, 

the lack of skills to operate them efficiently 

renders these tools underutilized or 

incorrectly used. 

Cultural & Content-Related Issues 

Cultural resistance to technological change 

is another significant barrier to the 

adoption of educational technology in rural 

schools in developing countries. In some 

cultures, traditional methods of teaching 

and learning are deeply entrenched, and 

any deviation from these established norms 

may be met with skepticism or outright 

resistance. The perception of technology as 

a foreign or modern intrusion into 

traditional ways of life can make the 

acceptance of EdTech solutions challenging. 

This is not just a viewpoint held by older 

generations; sometimes, even younger 

teachers and administrators share these 

sentiments, influenced by the broader 

cultural environment. In such settings, the 

value of technology in education may be 

questioned, and its introduction could be 

seen as unnecessary or even detrimental to 

the learning process [26]. 

The resistance often manifests in various 

ways, from passive non-participation to 

active opposition. For instance, teachers 

may neglect to use available technological 

tools or revert to traditional teaching 

methods despite having been trained in 

EdTech solutions. Parents, too, play a role in 

this resistance. Those who are skeptical 

about the value of technology in education 

may not support its use at home, thereby 

undermining any efforts made in the school 

to integrate technology into the learning 

process. This lack of support from the 

community can create an environment 

where educational institutions find it 

difficult to make the case for technological 

investments, especially when resources are 

scarce [27]. 

The cultural resistance is further 

complicated by the question of local 

relevance. Much of the EdTech material and 

software are often designed with a Western 

audience in mind and may not be culturally 

sensitive or relevant to students in rural 

areas of developing countries. Even if 

teachers and administrators are willing to 

adopt new technologies, the content may 

not resonate with the students, leading to a 

lack of engagement. This incongruity can 

further fuel skepticism about the utility of 

technology in education, making it even 

more challenging to garner support for 

EdTech initiatives. In such circumstances, 

the barrier is not just technological or 
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financial but deeply rooted in the cultural 

fabric of the community [28].  

The issue of content relevance is a critical 

barrier to the effective implementation of 

educational technology in rural schools in 

developing countries. Much of the digital 

educational content available on the 

market is designed with a Western or urban 

perspective, failing to take into account the 

specific cultural, social, and even 

geographical contexts of rural communities 

in developing nations. As a result, students 

and teachers often find themselves 

engaging with material that is disconnected 

from their lived experiences, making it 

difficult to see the applicability or relevance 

of what is being taught. This disconnect can 

significantly impact student engagement 

and motivation, as the material may not 

resonate with their interests or relate to 

their future prospects, thereby limiting the 

efficacy of the EdTech tools being used [29]. 

The challenge of content relevance is not 

solely a question of cultural or contextual 

alignment. It also encompasses issues 

related to the curriculum and educational 

objectives. In many cases, digital content 

may not align well with the locally approved 

curriculum or educational standards, 

creating a gap between what is taught 

through EdTech platforms and what is 

expected by local educational authorities. 

Teachers, in turn, find themselves caught 

between adhering to the curriculum and 

leveraging the capabilities of modern 

EdTech tools, leading to a fragmented 

educational experience for the students. In 

such situations, the use of non-relevant 

digital content can inadvertently widen 

educational disparities rather than mitigate 

them, especially when compared to urban 

schools with more resources to customize 

or choose content [30]. 

Moreover, the lack of relevance extends to 

language barriers as well. Much of the 

digital educational content is 

predominantly in English or other globally 

dominant languages, which may not be the 

first language for many students in rural 

areas of developing countries. This 

language barrier adds an additional layer of 

complexity, making it more difficult for 

these students to fully engage with the 

material. Teachers, too, may struggle with 

delivering instructions through digital 

platforms that do not offer content in the 

local language, which can impact the overall 

effectiveness of the technology. Hence, the 

issue of content relevance is multifaceted, 

involving not just cultural and contextual 

appropriateness but also alignment with 

local educational objectives and linguistic 

accessibility. 

Language barriers present a significant 

impediment to the effective adoption of 

educational technology in rural schools in 

developing countries. Most EdTech tools 

and digital content are developed with 

major languages, such as English, Spanish, 

or Mandarin, in mind. These languages 

often do not align with the primary 

languages of instruction in many rural 

areas, particularly those in developing 

countries where local or indigenous 

languages may be prevalent. As a result, 

students encounter difficulties 

comprehending the material, which can 

lead to disengagement or a lack of interest 

in the subject matter. These challenges are 

exacerbated for younger students or those 

with limited proficiency in the major 

languages, as the language barrier adds an 

additional cognitive load to the already 

complex process of learning [31]. 

Teachers also face difficulties due to 

language barriers in EdTech adoption. 



When the user interface, instructional 

guides, or even troubleshooting 

documentation for EdTech tools are in a 

language that the teaching staff is not 

comfortable with, effective implementation 

becomes a challenge. Teachers may find it 

cumbersome to translate content or 

instructions on the fly, which disrupts the 

flow of the educational experience and 

makes the technology more of a hindrance 

than an aid. Moreover, this language 

mismatch affects the efficiency of teacher 

training programs for EdTech adoption, as 

the effectiveness of any training is 

compromised if the material is not readily 

comprehensible to the participants [32]. 

Language barriers also have a broader 

impact on the school community and 

parents. When educational software or 

digital platforms offer only limited language 

options, parents who are not proficient in 

those languages find it difficult to engage 

with the school’s educational initiatives or 

even to track their children’s progress. 

Parental engagement is a key component in 

educational outcomes, and language 

barriers in EdTech tools can hamper the 

home-school connection, thereby affecting 

not just the students but also the larger 

community. Consequently, language 

barriers serve as a multifaceted challenge, 

affecting students, teachers, and parents 

alike, and inhibiting the effective 

integration of educational technology in 

rural educational settings in developing 

countries. 

Security concerns constitute a notable 

barrier to the adoption of educational 

technology in rural schools in developing 

countries. Data privacy is an emerging issue 

that many educational institutions grapple 

with, especially when incorporating digital 

platforms that collect and store sensitive 

information. These concerns can be 

particularly pronounced in rural areas 

where the level of expertise in cybersecurity 

may be low. The lack of knowledge about 

best practices for data protection can result 

in vulnerabilities, such as unauthorized data 

access or the potential for data breaches. 

This can lead to a reluctance among 

administrators and teachers to adopt 

EdTech solutions that require the collection 

of student information or the use of cloud-

based storage systems, as they may fear 

potential misuse or exposure of sensitive 

data [33]. 

Additionally, the physical security of devices 

is a concern. In resource-strapped settings, 

the devices themselves are valuable assets 

and there may be worries about theft or 

misuse. This is not merely an issue of 

hardware loss but also ties into data 

security; stolen devices may contain 

sensitive information that could be 

improperly accessed. The potential for theft 

or misuse of devices can lead to restrictive 

policies on their usage, which in turn limits 

the effectiveness of EdTech solutions. For 

example, devices might be locked away 

when not in direct use for educational 

purposes, reducing the opportunity for 

students to engage in self-directed learning 

activities that make the most of the 

technology available [34].  

Moreover, concerns also extend to the 

ethical use of technology, such as worries 

about students accessing inappropriate 

content or engaging in cyberbullying. While 

these concerns are not exclusive to rural 

schools or developing countries, the 

capacity to monitor and address such issues 

may be less robust in these settings. The 

necessary software tools for monitoring 

and ensuring ethical use may require 

additional financial resources and technical 
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skills to implement effectively. Additionally, 

the process of educating both students and 

teachers about the ethical implications of 

technology use requires a commitment of 

time and resources, which are often in short 

supply in rural educational settings. 

Consequently, security concerns, both in 

terms of data privacy and physical safety, 

contribute to the reluctance or caution in 

adopting educational technology. 

Conclusion  

A community that appreciates the role of 

technology in education is more likely to 

participate in fundraising activities, policy 

advocacy, and providing moral support to 

teachers and students. Additionally, 

support from governmental bodies and 

non-governmental organizations (NGOs) 

can significantly ease the adoption process. 

They can offer financial grants, logistical 

support, and even frameworks for 

technology integration in educational 

settings. Another facilitator comes in the 

form of peer support networks. These 

networks act as platforms where educators 

can share experiences, best practices, and 

problem-solving strategies. Teachers who 

are early adopters and proficient users of 

educational technology, serve as role 

models and influencers within educational 

institutions, encouraging other staff to 

adopt new technological tools and 

methodologies. 

Well-designed training programs can not 

only teach basic technological literacy but 

also go into the pedagogical aspects of 

integrating technology into various 

subjects. Localized content is another 

enabler; having digital resources that are 

culturally and contextually relevant ensures 

better engagement and understanding 

among students. The ubiquity of mobile 

phones also plays a part, as mobile 

technology allows for more flexible and 

personalized learning experiences. Mobile-

based learning solutions can be particularly 

useful in regions with low levels of 

conventional educational infrastructure, 

extending the reach of educational 

opportunities [35]. 

The development of low-cost technologies 

can make it economically viable for schools 

and educational institutions to embrace 

EdTech. Besides affordability, energy 

considerations are essential in places where 

electricity supply is inconsistent. Solar-

powered solutions, ranging from individual 

devices to solar charging stations, can be 

implemented to ensure uninterrupted 

usage. Offline solutions, which do not 

require continuous internet connectivity, 

are another crucial facilitator. This is 

particularly beneficial in regions where 

internet access is limited or expensive. By 

allowing students and teachers to 

download content for offline use or by using 

peer-to-peer sharing technologies, 

educational continuity can be maintained 

even without a stable internet connection. 

Data privacy is an emerging issue that many 

educational institutions grapple with, 

especially when incorporating digital 

platforms that collect and store sensitive 

information. These concerns can be 

particularly pronounced in rural areas 

where the level of expertise in cybersecurity 

may be low. The lack of knowledge about 

best practices for data protection can result 

in vulnerabilities, such as unauthorized data 

access or the potential for data breaches. 

This can lead to a reluctance among 

administrators and teachers to adopt 

EdTech solutions that require the collection 

of student information or the use of cloud-

based storage systems, as they may fear 



potential misuse or exposure of sensitive 

data [36]. 

Additionally, the physical security of devices 

is a concern. In resource-strapped settings, 

the devices themselves are valuable assets 

and there may be worries about theft or 

misuse. This is not merely an issue of 

hardware loss but also ties into data 

security; stolen devices may contain 

sensitive information that could be 

improperly accessed. The potential for theft 

or misuse of devices can lead to restrictive 

policies on their usage, which in turn limits 

the effectiveness of EdTech solutions. For 

example, devices might be locked away 

when not in direct use for educational 

purposes, reducing the opportunity for 

students to engage in self-directed learning 

activities that make the most of the 

technology available. 

Moreover, concerns also extend to the 

ethical use of technology, such as worries 

about students accessing inappropriate 

content or engaging in cyberbullying. While 

these concerns are not exclusive to rural 

schools or developing countries, the 

capacity to monitor and address such issues 

may be less robust in these settings. The 

necessary software tools for monitoring 

and ensuring ethical use may require 

additional financial resources and technical 

skills to implement effectively. Additionally, 

the process of educating both students and 

teachers about the ethical implications of 

technology use requires a commitment of 

time and resources, which are often in short 

supply in rural educational settings. 

Consequently, security concerns, both in 

terms of data privacy and physical safety, 

contribute to the reluctance or caution in 

adopting educational technology. 

The introduction of alternative energy 

solutions like solar panels can provide a 

stable electricity supply. Community 

broadband initiatives, possibly subsidized 

by government grants or public-private 

partnerships, can aid in bringing consistent 

internet access. Furthermore, establishing 

local tech support teams, potentially 

trained by partnerships with non-profit 

organizations or tech companies, can 

ensure ongoing maintenance. Software 

designed with an “offline-first” approach 

can also be employed to mitigate issues 

arising from sporadic internet connectivity.  

A lease-to-own model for acquiring devices 

can distribute the financial burden over a 

longer period, making it more manageable 

for schools with tight budgets. Open-source 

software and free digital educational 

resources can serve as affordable 

alternatives to expensive commercial 

products. Training programs can be 

developed and administered in 

collaboration with educational NGOs or 

through government initiatives. Remote 

training through video conferencing can 

further alleviate costs and logistical 

challenges, enabling teachers and 

administrators to acquire the necessary 

technical expertise. 

Involving community leaders and parents in 

the decision-making process can help 

garner community support and reduce 

resistance to technology adoption. For 

curriculum relevance, partnerships can be 

established with local educators to develop 

contextually appropriate digital content. 

Multilingual capabilities should be 

integrated into EdTech tools to surmount 

language barriers [37], [38]. Security 

concerns can be addressed through 

educational programs about data privacy, 

perhaps facilitated by trusted community 

members, to inform and reassure both 

parents and administrators about the 
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secure use of technology in educational 

settings. 
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