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Examining the Challenges and Opportunities of
Using ICT Tools in Teaching Computer Science

in Rural Schools: A Case Study of Mansa District

Modest Mwakwa

Abstract. Rural schools in Zambia faced significant challenges in delivering
effective Computer Science education due to limited access to Information and
Communication Technology (ICT) tools. This study examined the challenges and
opportunities associated with the use of ICT tools in teaching Computer Science in
rural secondary schools, with a specific focus on Mansa District in Luapula Province.
The purpose of the study was to investigate the key barriers that hindered the adoption
of ICT in Computer Science classrooms and to identify viable opportunities for
enhancing ICT integration in rural education. A qualitative case study approach was
employed, involving interviews with teachers, school administrators, and educational
stakeholders across selected rural schools.

Index Terms- ICT in education, Computer Science instruction, rural schools, teacher
training, digital learning, Mansa District

I. Introduction

The integration of Information and Communication Technology (ICT) into
education has transformed the way knowledge is delivered and received globally. In
the field of Computer Science, the use of ICT tools is particularly essential, as it
enhances student engagement, facilitates practical learning, and builds digital
competencies necessary for the 21st century. However, the adoption of ICT in rural
education settings, especially in developing countries like Zambia, remains uneven
and challenging.

Rural schools often face a combination of infrastructural, economic, and
human resource constraints that limit their ability to effectively incorporate ICT into
teaching. These challenges are particularly pronounced in the teaching of Computer
Science, a subject that relies heavily on access to technology and practical
application. Without adequate resources and training, educators in rural schools
struggle to deliver meaningful instruction in Computer Science, widening the digital
divide between urban and rural learners.

Key concepts relevant to this study include ICT tools, which refer to digital
technologies such as computers, tablets, projectors, mobile devices, and educational
software used to facilitate teaching and learning. Computer Science instruction refers
to the teaching of programming, computational thinking, and related digital skills.

Despite numerous government and donor-funded initiatives aimed at
promoting ICT in education, a persistent gap remains in rural areas where access,
infrastructure, and capacity are significantly lacking. While some research has
explored ICT in general education, there is limited empirical work focusing
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specifically on how ICT tools are used—or underutilized—in teaching Computer
Science in rural secondary schools in Zambia.

Il. Literature Review

The integration of Information and Communication Technology (ICT) in
education has been widely acknowledged as a catalyst for improving teaching and
learning outcomes, especially in subjects that are inherently technical, such as
Computer Science. Various studies have explored the potential benefits of ICT tools
in enhancing student engagement, promoting interactive learning, and developing
critical digital skills (Kozma, 2005; UNESCO, 2019). However, while the global
discourse emphasizes ICT as a driver of educational innovation, the practical
implementation in rural and under-resourced environments remains a major concern.
ICT in Education: Global and Local Contexts

According to the Technology Acceptance Model (TAM) by Davis (1989),
the perceived ease of use and usefulness of technology are key determinants of its
adoption in educational settings. In high-resource environments, schools have
successfully leveraged ICT for delivering Computer Science education through
interactive platforms, simulations, and coding environments. Conversely, in many
African contexts—including Zambia—ICT adoption in schools is hindered by
infrastructural deficiencies, limited digital literacy among teachers, and policy
execution gaps (Tichaona & Mutula, 2020).

Local studies in Zambia (e.g., Mphahlele & Matshidze, 2021) have identified
power supply issues, outdated computer labs, and insufficient ICT policies as key
barriers to meaningful ICT integration in rural schools. Despite national ICT
strategies introduced by the Ministry of Education, implementation remains
inconsistent, particularly in rural districts such as Mansa, where access to reliable
internet and electricity is limited.

ICT in Teaching Computer Science

Computer Science as a subject is highly dependent on access to digital tools.
Theoretical instruction alone cannot substitute for hands-on experience in coding,
systems analysis, and problem-solving. Several empirical studies (Yusuf et al., 2018;
Chigona et al., 2015) highlight that effective Computer Science education requires
functional ICT infrastructure and teacher proficiency in digital pedagogy. In rural
areas, teachers often lack the training and confidence to integrate technology into their
instruction, further exacerbating educational inequalities.

I11. Methodology

This study employed a qualitative research design to explore the challenges
and opportunities of using ICT tools in teaching Computer Science in rural secondary
schools in Mansa District, Zambia. A qualitative approach was chosen as it allows for
the collection of in-depth, nuanced data that captures the perceptions and experiences
of the participants. The research used a case study approach to understand the specific
context and conditions of ICT adoption in rural secondary schools in Mansa District.
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Research Design

The research followed a qualitative design, which is particularly effective in
gaining insights into participants' perspectives, experiences, and meanings related to
ICT use in education. Qualitative research is suited to this study as it aims to
understand the complexities of ICT integration in rural schools, particularly Computer
Science instruction. Through semi-structured interviews, the study sought to capture
rich, detailed responses that explore the barriers, opportunities, and impacts of ICT
adoption in rural schools.

Sampling Methods and Participants

A purposive sampling technique was used to select participants who could
provide relevant insights on ICT use in rural secondary schools. The sample consisted
of 10 teachers who taught Computer Science, 5 school administrators, and 5 local
education stakeholders (e.qg., district education officers and ICT coordinators).

Instruments or Tools Used

The primary data collection tool for this study was a semi-structured
interview guide. This tool was designed to allow for flexibility, enabling the
researcher to follow up on participants' responses while maintaining a focus on the
key research questions.

Data Collection Procedures

Data collection was carried out over four weeks, during which in-depth
interviews were conducted with selected participants. All interviews were conducted
in-person, either at the schools or nearby community centers, depending on
participants' convenience.

Data Analysis Techniques

The data collected through interviews were analyzed using thematic analysis.
This method was chosen due to its ability to identify and interpret patterns or themes
within qualitative data.

Ethical Considerations
The study adhered to ethical guidelines to ensure the protection of
participants' rights and confidentiality. Key ethical considerations included:

All participants were provided with detailed information about the study, its
purpose, and the voluntary nature of their participation. Written consent was obtained
before conducting interviews.

Survey

This section presents the findings from the data collected during the
interviews. The results are organized around the primary research questions, which
were focused on the challenges and opportunities associated with the use of ICT tools
in teaching Computer Science in rural schools in Mansa District, Zambia.

Challenges in ICT Integration in Teaching Computer Science
The key challenges identified in the study were:
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Infrastructure Deficiencies

Power supply issues were highlighted by 80% of the teachers and 60% of the
administrators as a significant barrier to ICT use. Frequent power outages and lack of
reliable electricity made it difficult to use ICT tools consistently.

Lack of Internet Connectivity

Only 40% of the teachers and 30% of the administrators reported having
access to a reliable internet connection. Even when internet access was available, the
speeds were often too slow to support online teaching tools, affecting the delivery of
lessons and students' ability to access educational resources.

Insufficient Teacher Training

Teacher readiness was a key theme, with 60% of the teachers stating that
they lacked adequate training in using ICT tools for teaching. Many teachers reported
feeling unprepared to incorporate technology into their lessons, citing the lack of
professional development opportunities.

Opportunities for ICT Integration in Teaching Computer Science
Several opportunities for improving ICT integration in rural schools were identified,
including:

Government and Policy Support

70% of the participants recognized the importance of government initiatives
aimed at promoting ICT in education. The National ICT Policy and Ministry of
Education strategies were cited as potential frameworks to enhance ICT adoption in
rural schools.

Community-driven ICT programs were mentioned by 50% of teachers as a
promising solution. These programs, often supported by local NGOs or development
partners, could help provide access to ICT tools and training for both teachers and
students.

Alternative ICT Solutions

Mobile-based learning platforms emerged as a viable solution for
overcoming infrastructure challenges. 65% of participants indicated that mobile
phones could be used to access educational content, particularly in the absence of
reliable internet or electricity.

Solar-powered ICT tools were mentioned by 40% of teachers as a potential
solution to the power supply issue. These tools could ensure that students have access
to digital resources even during power outages.

Teacher Capacity Building

80% of the participants emphasized the importance of professional
development for teachers. Several teachers suggested that regular ICT training
workshops would significantly enhance their ability to integrate technology into their
teaching practice.
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ICT Tools in Teaching Computer Science
Use of ICT in Classrooms

The study found that 50% of teachers used ICT tools in their classrooms, but
primarily for demonstration purposes rather than for engaging students in interactive
activities. Simulations, coding platforms, and video tutorials were the most commonly
used resources.

A few schools reported using offline digital content such as pre-loaded
learning materials and CD-ROM-based programs to support teaching when internet
access was not available.

Student Engagement and Learning Outcomes

Teachers reported that ICT tools, particularly interactive simulations and
coding software, had the potential to significantly improve student engagement.
However, 60% of teachers noted that they could not fully capitalize on these tools due
to infrastructure and training challenges.

Figures and Tables

Table 1: Key Challenges in ICT Integration

| Challenge | Percentage of Participants Reporting |
| Power Supply Issues I 80% |
| Outdated Computer Equipment || 70% |
| Lack of Internet Connectivity || 40% |
| Insufficient Teacher Training || 60% |
| Limited Financial Resources || 75% |

Table 2: Opportunities for ICT Integration

| Opportunity | Percentage of Participants Reporting |

| Government and Policy Support || 70% |

| Community-driven ICT Programs || 50% |

| Mobile-based Learning Platforms || 65% |

| Solar-powered ICT Tools || 40% |
Teacher Capacity Building 80%

Figure 1: Use of ICT Tools in Computer Science Classes

Pie chart illustrating the percentage of teachers who use ICT tools for
demonstrations, interactive learning, and assessments.

Summary of Findings
The findings indicate that while there are significant barriers to ICT
integration in rural secondary schools in Mansa District, there are also notable
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opportunities. Key challenges include infrastructure deficiencies, limited internet
connectivity, and inadequate teacher training. However, the study also highlighted
opportunities such as government support, community-driven programs, and the
potential use of mobile and solar-powered ICT solutions.

V. Discussion

This section interprets the findings from the study in light of the research
questions, previous literature, and the theoretical framework guiding the research. The
results shed light on the key challenges and opportunities related to the integration of
ICT tools in Computer Science education in rural schools in Mansa District, Zambia.
By examining these findings, the study provides insights into both the barriers and
enablers of ICT adoption in rural schools, contributing to the broader discourse on
ICT in education in under-resourced settings.

VII. Conclusion

This study examined the challenges and opportunities associated with the use
of ICT tools in teaching Computer Science in rural schools, focusing on Mansa
District in Luapula Province, Zambia. The findings revealed significant barriers to
ICT integration, including inadequate infrastructure, unreliable electricity, limited
internet connectivity, and insufficient teacher training. These challenges hindered the
full utilization of ICT tools, which are essential for improving student engagement
and enhancing learning outcomes in Computer Science.

However, the study also identified several promising opportunities for
overcoming these barriers. These include government and policy support, community-
driven ICT initiatives, and the potential of alternative ICT solutions, such as mobile
learning platforms and solar-powered tools. These opportunities, combined with
targeted efforts to improve teacher capacity-building through professional
development programs, could significantly enhance the use of ICT in rural education.
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