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Abstract

The recent crises in the Tigray region, particularly in Mekelle, have deepened long-
standing barriers to equitable education in region. Even before the conflict, traditional
face-to-face learning was constrained by limited funding, challenging geography, and
weak infrastructure. The war intensified these challenges through school closures,
displacement, and damage to essential facilities. These conditions underscored the urgent
need for educational models that are accessible, scalable, and resilient in times of crisis.
Appropriate technology-based information system for distance education emerged as a
viable alternative, with the potential to overcome time and distance barriers when adapted

to the local context.

This study investigated the current state and challenges of distance education in Mekelle,
focusing on students, educators, and marginalized groups such as rural residents, women,
and internally displaced persons. A mixed-methods approach was employed, combining
questionnaires from 115 students, interviews with 10 experts, focus group discussions,
and document reviews. The findings identified the types of educational technologies in
use, their level of functionality, and the socio-cultural and infrastructural barriers limiting

effective adoption.

Drawing on these insights and lessons from both global and Ethiopian experiences, a
Web-Based Distance Education Learning (WBDEL) system was designed and developed
using the Design Science Research Methodology (DSRM). Web technology was selected
for its scalability, low-resource accessibility, and support for both synchronous and
asynchronous learning. The system was designed to be culturally relevant, user-friendly,
and accessible to learners with varying digital skills. It supports multimedia learning
materials, including text, images, videos, and hyperlinks, and incorporates offline access

to address internet connectivity challenges.

The prototype underwent requirement analysis, iterative design, and pilot testing. Results
showed that over 71% of respondents found the system easy to use, cost- and time-

efficient, and effective in fostering interaction between learners and institutions. Timely
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feedback reduced learners’ sense of isolation, while training for teachers and students

enhanced digital competency and reduced dropout risks.

This research delivered a practical and adaptable web-based distance education system
tailored to the needs of Mekelle. The system improved educational access, enhanced
learning quality, and strengthened community resilience. The findings demonstrate that,
with thoughtful design and contextual adaptation, web-based distance education can
provide equitable and continuous learning during crises and serve as a scalable model for
post-conflict and resource-limited settings across Ethiopia and beyond.

Keywords: - Distance Education; Web-Based Distance Education,
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APPROPRIATE TECHNOLOGY-BASED INFORMATION SYSTEM FOR DISTANCE EDUCATION IN MEKELLE

CHAPTER ONE
INTRODUCTION

1.1. Background

Ethiopia, as a developing nation, faces multiple obstacles in its efforts to provide
equitable access to education. Financial, topographical, and infrastructural limitations
remain widespread barriers to schooling, particularly in rural areas where communities
are often isolated from educational facilities. Recent conflicts have further deepened
these challenges, especially in the Tigray region and its capital, Mekelle, where large-
scale displacement, the collapse of traditional educational structures, and the destruction
of infrastructure have severely disrupted schooling. As a result, many students have been
denied access to formal education, and families affected by the conflict can no longer
afford traditional on-campus schooling. The urgency to find alternative and sustainable

educational solutions has never been greater.

The need for more accessible educational opportunities highlights the importance of
distance education as a potential strategy. Heinich, Molenda, Russell, and Smaldino
(2002) define distance education as a form of education characterized by two-way
communication, the use of technological media, structured instructional programs, and
the physical separation of teacher and learner. Globally, distance education has proven to
be an effective and flexible approach to overcoming financial, geographical, and
scheduling barriers (Moore & Kearsley, 2011). While countries around the world have
integrated distance learning into their education systems with varying levels of success,
Ethiopia is still at the early stages of adoption, particularly in terms of infrastructure,

pedagogical readiness, and technological adaptation.

Distance education is not a new phenomenon. Its roots can be traced back to the
Industrial Revolution, when the demand for skilled labor led to the establishment of
correspondence courses that allowed learners to study while physically separated from
teachers (Garrison, 2000). These early forms of distance education relied heavily on

printed materials and postal systems. However, with the advancement of communication
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technologies, distance learning has evolved significantly to include radio, television, and

more recently, internet-based platforms (Keegan, 1996).

The growth of internet technologies has particularly revolutionized education by
eliminating limitations of time and space. As Abdillah (2015) notes, “web-based distance
education refers to a formal learning experience where students and instructors are
geographically separated, and instruction is delivered primarily through internet
technologies.” This mode of learning allows flexible access to educational resources,
promotes collaboration, and enables instant feedback between learners and instructors.
Similarly, Anderson and Dron (2011) emphasize that distance education has transitioned
through different pedagogical models, from cognitive-behavioral approaches to
constructivist and connectivist designs, reflecting the growing emphasis on interaction,

collaboration, and learner-centered practices.

With the popularization of computing devices and wireless technologies, distance
education has become increasingly embedded in global educational systems. Learners
can now access instructional materials through mobile applications, web-based
environments, and blended platforms. Tools such as computers, smartphones, tablets, and
even PDAs have become central to supporting flexible learning opportunities (Ally,
2009). These digital devices allow education to extend beyond the classroom, creating

learning environments that are accessible at any time and from any location.

Web-based distance education has particularly gained prominence due to its collaborative
and interactive nature. According to Bates (2015), digital learning environments not only
provide students with access to diverse resources but also foster collaborative
communities where knowledge can be shared and constructed collectively. This aligns
with constructivist learning theories that emphasize the role of learners as active
participants in the educational process (Vygotsky, 1978). The flexibility of web-based
learning has also been praised for promoting inclusivity, as it can reach learners in remote
or conflict-affected regions who might otherwise be excluded from traditional

educational systems.

The advantages of web-based distance education are numerous. It offers flexibility in

terms of time and location, accessibility to diverse digital resources, and efficiency in
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knowledge delivery (Peters, 2003). Digital platforms allow for immediate sharing of
instructional materials, instant communication between teachers and learners, and
collaborative learning through forums, chats, and group activities (Anderson, 2008).
Additionally, the portability of digital content, often stored in small devices such as USB
drives or smartphones, has replaced traditional textbooks, making learning more

convenient and engaging.

In the Ethiopian context, these features are particularly important, as many students in
conflict-affected or rural areas have been deprived of structured educational
opportunities. Distance education provides an alternative that could bridge gaps caused
by displacement, poverty, and infrastructural destruction. Moreover, as UNESCO (2019)
emphasizes, digital learning has the potential to play a transformative role in achieving
inclusive and equitable quality education, especially in countries with significant

educational disparities.

Despite its many opportunities, distance education also faces serious challenges,
particularly in developing countries. Technical limitations include inadequate internet
connectivity, limited access to reliable electricity, and the high cost of digital devices
(Dhlamini, 2014). In Ethiopia, these challenges are magnified by underfunded
educational systems and fragile infrastructure. Additionally, learners often face
psychological and pedagogical challenges, such as distractions from social media,
isolation from peers, and difficulties in adapting to new modes of learning (T. Elias,
2011). Poorly designed instructional materials also hinder the effectiveness of online
learning, as they fail to align with pedagogical standards that foster deep engagement and

understanding.

Furthermore, issues of privacy, security, and standardization complicate the delivery of
web-based distance education. Non-compliant user interface designs, lack of teacher
training, and resistance to adopting new teaching methods remain critical barriers (Guri-
Rosenblit, 2009). In least developed countries like Ethiopia, these challenges are further
exacerbated by cultural reliance on traditional face-to-face instruction and the scarcity of

professional development programs for teachers.

MU 2025



APPROPRIATE TECHNOLOGY-BASED INFORMATION SYSTEM FOR DISTANCE EDUCATION IN MEKELLE

In the context of post-conflict Ethiopia, particularly in Mekelle and the wider Tigray
region, the importance of distance education cannot be overstated. Displacement, trauma,
and financial hardship have left many students unable to attend conventional schools.
Distance education, if properly designed and adapted to local realities, offers a pathway
to re-establish learning opportunities. This aligns with Moore and Kearsley’s (2011)
argument that distance education must be contextualized to meet the unique needs of

learners in different environments.

1.2. Statement of the Problem

Mekelle, the capital city of Tigray, has experienced profound disruptions in its
educational system due to recent conflicts, leaving schools damaged and educational
services fragmented. The region’s post-conflict recovery has not only exposed the
devastation caused by war but has also highlighted the long-standing inequalities in
access to education, particularly among rural communities, displaced populations, and
working professionals. Traditional on-campus education is no longer viable for many
due to limited infrastructure, high costs, and ongoing safety concerns. As a result,
distance education has emerged as a potential alternative, yet its implementation in

Mekelle faces significant challenges.

Historically, distance education in Ethiopia, much like in other developing countries,
began with print-based correspondence learning (Keegan, 1996). Printed learning
materials were distributed to students at intervals, and learners were expected to study
independently and return assignments. While this model offered some flexibility, it
carried inherent disadvantages. As Holmberg (2005) and Garrison (2000) note, reliance
on printed materials often led to superficial learning because such materials provide only
second-hand experiences of reality, making it difficult for learners to grasp abstract
concepts without prior knowledge or practical engagement. Furthermore, print-based
correspondence courses in many contexts, including Ethiopia, were associated with high
dropout rates due to limited interaction between teachers and students (Moore, 1993).
The challenges were compounded by logistical barriers, such as delays in printing and
delivering materials, increased costs of paper imports due to foreign currency shortages,

and inflation of tuition fees. For example, the cost of distance education in Ethiopia has
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risen drastically, with fees per credit hour increasing nearly fifteen-fold between 2004
and 2024. These financial and logistical obstacles have made traditional print-based

distance learning increasingly unsustainable.

In the case of Mekelle, these limitations are exacerbated by a fragile post-conflict
infrastructure and unreliable postal systems. Delays or loss of correspondence materials
disrupt the consistency of instruction, and learners are forced to repeatedly travel to
branch offices to obtain study modules, which further increases costs and reduces
efficiency. Moreover, such a system is incompatible with modern expectations of
flexibility and accessibility. As Moore and Kearsley (2011) emphasize, effective
distance education requires autonomy, where learners should be able to progress at their
own pace and access resources when needed. However, the rigid distribution model of
correspondence learning in Ethiopia has restricted such autonomy, leaving students

dependent on institutional schedules rather than self-directed learning pathways.

The limitations of the print-based model underscore the urgent need to transition toward
web-based distance education (WBDE). The development of internet technologies and
mobile platforms has created opportunities to reimagine distance learning in ways that
are interactive, flexible, and learner-centered. Anderson and Dron (2011) argue that
digital distance education is best understood through the lens of interaction, where
knowledge is co-constructed through continuous exchanges between learners, teachers,
and digital systems. Unlike traditional correspondence study, web-based platforms
provide immediate access to vast libraries of digital resources, enable real-time
communication between students and instructors, and support collaborative learning

environments that transcend geographic and temporal barriers (Bates, 2015).

Nevertheless, the transition to WBDE in Mekelle is not without challenges. Unreliable
internet connectivity, limited access to digital devices, and insufficient training among
educators and learners create significant barriers to adoption. Educators often lack
familiarity with digital pedagogies, while students struggle to navigate new learning
platforms without prior exposure. These issues are consistent with findings by Dhlamini
et al. (2014), who highlight that poorly resourced educational systems in developing
countries often lack the infrastructure and support mechanisms required for effective

online learning. Furthermore, marginalized groups, particularly women and rural
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learners, face additional obstacles due to limited digital literacy and socio-economic

constraints, further widening the educational divide (UNESCO, 2019).

Despite these challenges, the post-conflict reality of Mekelle provides a compelling case
for investing in technology-driven educational solutions. As Peters (2003) asserts, the
sustainability of distance education lies in its ability to leverage evolving technologies to
enhance accessibility and learner engagement. For Mekelle, adopting web-based
distance education tailored to local contexts—through culturally relevant curricula,
affordable technologies, and teacher training—offers a pathway to address both the

immediate crisis of disrupted schooling and the long-term goal of educational equity.
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1.3. Objective of the study
1.3.1. General Objective

The objective of this research is to design and evaluate an appropriate technology-based

information system aimed at enhancing distance education in Mekelle.

1.3.2. Specific Objectives

The specific objectives include:

1. To assess the current technological infrastructure available for distance education
in Mekelle.

2. To identify the educational needs and challenges of distance learners and
educators in the region.

3. To propose a technology-based information system model tailored to the local
context.

4. To evaluate the feasibility and potential impact of the proposed system on
educational access and quality.

1.4. Scope and Limitation of the Study

This study was confined to the design and evaluation of an appropriate technology-based
information system aimed at supporting distance education in Mekelle, Tigray. The
research concentrated on identifying the existing technological infrastructure, assessing
the needs and challenges of both learners and educators, and proposing solutions that are
responsive to the unique socio-economic and cultural context of the region. Given the
post-conflict setting of Mekelle, the study particularly emphasized the appropriateness

of the technology, prioritizing cost-effectiveness, scalability, and adaptability.

The scope of the study covered both primary and secondary stakeholders engaged in
distance education. Primary stakeholders included students enrolled in distance
education programs, educators responsible for delivering instruction, and school or
university administrators who oversee the management of distance education. Secondary
stakeholders included parents, community members, and local authorities who indirectly

influence the success of educational interventions. By examining these groups, the
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research provided a holistic understanding of the opportunities and barriers in

implementing a technology-based system for distance learning.

A major component of the scope was the investigation of the availability, functionality,
and accessibility of technological resources in Mekelle. This included internet
connectivity, the prevalence of mobile devices, and the use of digital platforms. Special
attention was given to marginalized groups, such as women, rural residents, and
internally displaced individuals, who face additional barriers in accessing education.
Their inclusion in the study was critical to ensure equity and inclusiveness in the
proposed system. Furthermore, the study examined the feasibility of implementing a
blended system that combines online and offline resources. This was necessary in order
to address infrastructural gaps, such as unstable electricity supply and inconsistent

internet coverage, that often hinder fully online models of distance education.

The research also included the pilot implementation of the proposed information system
in selected educational institutions in Mekelle. This evaluation focused on its
practicality, usability, and adaptability to the local context. The pilot allowed for testing
system functionalities, gathering feedback from users, and identifying the extent to
which the system addressed the instructional and administrative needs of distance

education.

Despite its contributions, the study was bounded by several limitations. First, the
findings are context-specific to Mekelle and may not fully reflect the realities of other
regions in Ethiopia, particularly those with different socio-economic or infrastructural
conditions. The study was also limited by infrastructural constraints, including
unreliable internet connectivity, limited access to digital devices, and inconsistent
electricity supply. These factors affected the extent of adoption and testing of the
system. In addition, financial and time constraints restricted the possibility of conducting
a large-scale implementation across multiple institutions. The post-conflict environment
in Tigray also imposed challenges, such as disrupted academic calendars and the
psychological impacts of war on learners, which influenced data collection and

implementation processes.
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While these limitations restricted the generalizability of the study, they do not diminish
its significance. On the contrary, they highlight the realities of working within resource-
constrained and post-conflict environments. The insights drawn from this study provide
valuable lessons for designing context-appropriate and sustainable distance education
systems in Ethiopia and similar developing country settings. The findings contribute not
only to the academic discourse on educational technology but also to practical
policymaking and implementation strategies aimed at enhancing equitable access to

education.

1.5. Significance of the Study

The significance of this study lies in its contribution to addressing the pressing
educational challenges faced by Mekelle in the aftermath of conflict. Through the design
and evaluation of an appropriate technology-based information system, the study has
demonstrated how distance education can be strengthened and sustained within the local

socio-economic and cultural context.

1. Bridging Educational Gaps: The study has enhanced opportunities for
marginalized groups, including displaced individuals, rural populations, and
working professionals, by providing a system that expands access to quality
education. By doing so, it has addressed some of the disruptions caused by
conflict and contributed to restoring learning opportunities for those most
affected.

2. Promoting Equity in Education: By integrating localized, culturally relevant,
and user-friendly technological solutions, the study has addressed the digital
divide in Mekelle. The developed system has proven to be more inclusive and
adaptable to learners with different backgrounds and resource levels, thereby
promoting greater equity in education.

3. Strengthening Educational Infrastructure: The research has supported the
development of a sustainable and resilient educational infrastructure capable of
withstanding disruptions such as power shortages, connectivity issues, and
displacement. Furthermore, the system’s design has shown potential to be

adapted and scaled to other regions in Ethiopia facing similar challenges.
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4. Empowering Educators and Learners: The findings of this study have
equipped educators with tools for effective instructional delivery and
communication, while also empowering students to actively engage in distance
learning. This has reduced barriers to participation, improved retention, and
created pathways for better learning outcomes.

5. Informing Policy and Practice: The study has provided evidence-based
recommendations that can inform educational policymakers and institutional
stakeholders. By demonstrating how appropriate technology can be integrated
into distance education programs, the research has contributed to the national and
regional discourse on the role of ICT in education within developing and post-
conflict settings.

6. Catalyzing Regional Development: Beyond the educational sector, this study
has contributed to socio-economic recovery and development in Mekelle by
helping to build a skilled and resilient workforce. By preparing learners with the
necessary knowledge and skills for the demands of the 21st-century job market,

the study has linked education to broader goals of regional development.

Research Questions

1. What are the current technological infrastructures available to support distance

education in Mekelle?

2. What specific challenges do distance learners and educators face in accessing and

utilizing educational technologies in Mekelle?

3. How can a technology-based information system be designed to address the

educational needs of Mekelle’s population effectively?

4. What are the expected impacts of implementing a technology-based information

system on educational access and quality in Mekelle?

5. How can the proposed system be adapted to ensure sustainability and scalability in

other regions of Ethiopia?
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1.6. Limitation of the Study

The researcher may face some problems while conducting the paper. The main problems
that will challenge the researcher are the current political condition of the region ,
shortage of data for some important variables and data may not be available at the right

time and the right place.
This study encountered several limitations that must be acknowledged:

1. Geographical Focus: The research is limited to Mekelle, and the findings may not

fully represent the challenges or opportunities in other regions of Ethiopia.

2. Resource Constraints: Limited access to funding and technological resources may

affect the development and testing of the proposed information system.

3. Participant Availability: Due to ongoing recovery efforts, it may be challenging to

secure consistent participation from educators, learners, and administrators in the region.

4. Technological Infrastructure: Variability in internet connectivity and access to

digital devices may impact the generalizability of the proposed system.

5. Data Availability: Due to the conflict and ongoing restoration efforts in Mekelle,
access to reliable and comprehensive data may be limited, which could affect the depth

of analysis and recommendations.

6. Time Constraints: The researcher's commitments to other professional duties

restricted the time available for conducting an in-depth study and pilot testing.
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1.7. Organization of the study

This research organizes into seven chapters. The first chapter introduces the basics of the
study topic. The second chapter gives a literature review on what has been done
regarding appropriate technology-based information system for distance education in
mekelle so far. The third chapter discusses the methodology followed in this research.
Discussion and analysis data is presented in detail in chapter four. Chapter five shows
functional requirements, non- functional requirements, and system models. Chapter six
discusses the implementation of appropriate technology-based information system for
distance education in mekelle and presents evaluations. Finally, the last chapter provides

the conclusion of the research and the recommendation.
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CHAPTER TWO

LITERATURE REVIEW

2.1. Overview of Distance education

Distance Distance education has experienced remarkable growth both nationally and
internationally since the early 1980s. Before defining distance education, various
scholars have used different terms to describe similar concepts. According to Akinwale
et al. (2018), commonly used terms include correspondence education, home study,
independent study, external studies, continuing education, distance teaching, self-
instruction, adult education, technology-based or mediated education, learner-centered
education, open learning, open access, flexible learning, and distributed learning. These
terms are often used interchangeably, reflecting different perspectives and historical

developments in the field.

In general, distance education refers to the provision of learning opportunities in which
the teacher and learner are separated by time, place, or both, and one or more
technologies are used to deliver instruction and support meaningful interaction (Moore
& Kearsley, 2011; Heinich et al.,, (2002). The interaction between learners and
instructors can be synchronous (real-time) or asynchronous (delayed), depending on the
communication tools used. Kudryavtseva (2013) highlights that distance education often
involves a variety of media, opportunities for occasional face-to-face meetings, and a

specialized division of labor in the production and delivery of courses.

Another perspective focuses on open and distance learning (ODL). Here, "open"
signifies ease of access, minimizing barriers to higher education, while "distance
learning" refers to instructional methods that may include online learning, e-learning,
flexible learning, or blended learning. Blended approaches often rely on information and
communication technologies (ICT), but in regions with limited technological access,
traditional methods such as correspondence, radio, or television may be used (Holmberg,

2005; Bates, 2015).

13
MU 2025

—
| —



APPROPRIATE TECHNOLOGY-BASED INFORMATION SYSTEM FOR DISTANCE EDUCATION IN MEKELLE

The rationale for distance education is strongly connected to equity and accessibility. It
allows learners to access educational opportunities despite socio-economic, geographic,
or infrastructural limitations. This is particularly relevant in post-conflict regions such as
Mekelle, where schools have been disrupted, and learners face challenges accessing
traditional on-campus education (UNESCO, 2019). Distance education therefore plays a
critical role in bridging educational gaps and promoting lifelong learning.

2.1.1. Theoretical Foundation

The theoretical foundation of this study is anchored in three major theories that explain
the acceptance, diffusion, and appropriateness of technology: the Technology Acceptance
Model (TAM), the Diffusion of Innovation Theory, and the Appropriate Technology
Theory. These theories collectively provide a robust framework for understanding how a
technology-based information system can be effectively designed, adopted, and sustained
to support distance education in the unique socio-economic and cultural context of

Mekelle.

2.1.2. Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM), developed by Davis (1989), is one of the
most widely used models to explain users’ acceptance of information technology. TAM
posits that two main factors influence the acceptance and use of technology: perceived
usefulness (PU) and perceived ease of use (PEOU). Perceived usefulness refers to the
degree to which a user believes that using a particular system will enhance their job or
learning performance. Perceived ease of use reflects the degree to which a user believes

that using the system will be free of effort.

In this study, TAM helps to explore how distance learners and educators in Mekelle
perceive the usefulness and ease of use of a technology-based information system for
distance education. Understanding these perceptions is critical because they directly
affect users’ attitudes towards adopting and continuously using the system, which

ultimately impacts the effectiveness of distance education delivery.

2.1.3. Diffusion of Innovation Theory

Rogers’ Diffusion of Innovation Theory (2003) explains how, why, and at what rate new

ideas and technologies spread within a social system. The theory identifies five key
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attributes that influence adoption rates: relative advantage, compatibility, complexity,
trialability, and observability. Relative advantage refers to the degree to which the
innovation is perceived as better than the idea it supersedes. Compatibility measures how
consistent the innovation is with existing values, past experiences, and needs of potential
adopters. Complexity relates to the perceived difficulty of understanding and using the
innovation. Trialability is the extent to which an innovation can be experimented with on
a limited basis. Observability refers to the visibility of the results of the innovation to

others.

Applying this theory within the Mekelle context provides insight into factors that
facilitate or hinder the adoption of distance education technologies. It emphasizes the
importance of culturally and contextually appropriate technologies that align with local
values and infrastructure capabilities, especially in post-conflict settings where adoption

barriers may be higher.

2.1.4. Appropriate Technology Theory

The concept of Appropriate Technology, articulated by Schumacher (1973), argues for
the use of technological solutions that are economically feasible, environmentally
sustainable, culturally suitable, and accessible to the intended users. Appropriate
Technology Theory stresses the importance of designing systems that fit the users’ social,

economic, and environmental conditions.

In Mekelle, where infrastructure is fragile and resources are limited following conflict,
appropriate technology plays a critical role. This study uses the Appropriate Technology
Theory to guide the design of a technology-based information system that leverages
affordable, scalable, and user-friendly technologies such as mobile platforms and offline-

accessible content, ensuring inclusivity and sustainability.

2.1.5. Integration of Theories in Distance Education Context

The integration of TAM, Diffusion of Innovation, and Appropriate Technology theories
offers a comprehensive framework for this research. TAM provides a micro-level
understanding of user acceptance behavior essential for system design and usability.
Diffusion of Innovation offers a macro-level perspective on how the technology spreads

and becomes embedded within the educational ecosystem. Appropriate Technology
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ensures the solutions are tailored to the unique socio-economic and cultural realities of

Mekelle.

Together, these theories highlight the multidimensional considerations necessary for
developing an effective technology-based system that enhances educational access,
quality, and equity in distance learning. The synergy between perceived usability,
innovation adoption challenges, and contextual appropriateness forms the foundation for

designing and evaluating the proposed system for Mekelle.

2.2. Historical Development and Growth of Distance

Education

Distance education began in the 19th century as correspondence courses, primarily using
print-based materials sent through postal services (Keegan, 1996). These early systems
allowed learners to study independently but had significant limitations, including
delayed feedback, lack of interaction, and high operational costs. As Moore (1993)
notes, print-based systems often led to learner dependency on external guidance and
were associated with higher dropout rates, particularly for students with limited prior

knowledge or low literacy skills.

With technological advancements in the 20th century, distance education incorporated
radio, television, and early computer-assisted instruction. By the 1980s, and especially
with the expansion of the internet in the 1990s, web-based learning became increasingly
feasible, allowing learners to interact with instructors and peers in ways that were
previously impossible (Holmberg, 2005; Bates, 2015). Web-based distance education
offers flexibility, interactive learning opportunities, and the integration of multimedia
resources, which enhance understanding and engagement (Sarrab, 2015; Abdillah,

2015).
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2.2.1. Web-Based Distance Education (WBDE)

Web-based distance education uses internet technologies to deliver instructional
content, facilitate communication, and support collaborative learning among
geographically separated learners. This mode of learning has several advantages: it
provides anytime-anywhere access, supports learner autonomy, enables interactive

learning, and allows for multimedia integration (Moore, 1993; Anderson & Dron, 2011).

However, the adoption of WBDE in developing countries, including Ethiopia, faces
significant challenges. These include limited internet connectivity, insufficient access to
digital devices, low digital literacy among educators and learners, and the lack of
culturally and contextually appropriate content (Dhlamini et al., 2014; Elias, 2011).
Consequently, many students and educators experience difficulties fully participating in

online education.

2.2.2. Appropriate Technology in Distance Education

The concept of appropriate technology emphasizes solutions that are affordable,
sustainable, contextually suitable, and user-friendly (UNESCO, 2019). In the context of
Mekelle, post-conflict disruptions have weakened infrastructure and limited access to
reliable educational resources. Therefore, designing an appropriate technology-based
information system is crucial for enabling effective distance education. Such systems
can operate under low-bandwidth conditions, work on commonly available devices
(smartphones, tablets), and combine both online and offline resources to ensure

continuity of learning.

Studies in similar contexts demonstrate the importance of locally adapted, context-
sensitive solutions. Mohamed Sarrab (2015) found that web-based systems tailored to
students’ technological capacities and socio-cultural needs improved engagement,
access, and learning outcomes. Bates (2015) emphasizes that successful distance
education in developing countries requires integrating technological, pedagogical, and

contextual considerations to achieve effectiveness and sustainability.

In Mekelle, the implementation of an appropriate technology-based information system

addresses several key gaps: limited access to learning resources, insufficient learner
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support, and the lack of scalable digital platforms. By integrating both online and offline
modes and providing user-friendly interfaces, the proposed system contributes to

improving access, engagement, and educational equity in post-conflict settings.

2.3. Challenges of Distance Education

Distance education, defined by Valentine (2002) as a mode of learning characterized by
the separation of teacher and learner in time, place, or both, has experienced remarkable
growth globally. It provides learners with flexible opportunities to access education
despite geographical, temporal, or socio-economic constraints. However, despite its
potential, distance education faces a number of persistent challenges that can hinder its
effectiveness, especially in developing countries and post-conflict contexts like Mekelle,

Tigray.

One major challenge in traditional distance education is the increasing cost of
instruction. Correspondence-based programs often involve hidden costs for learners,
including postal fees, travel expenses, and purchasing supplementary materials. Delays
in the delivery of study materials may exacerbate these costs, as students must wait for
modules to arrive or travel to regional centers to follow up, wasting both time and
resources (Moore, 1993; Keegan, 1996). In Ethiopia, the most common form of distance
education relies heavily on printed materials, which can be expensive to produce and

distribute, especially given the country’s current economic constraints (Bates, 2015).

Quality of instruction is another significant concern. Many learners report insufficient
support from instructors, delayed feedback, and difficulties accessing relevant resources.
The lack of interaction between learners and instructors can reduce the effectiveness of
learning and decrease motivation. Furthermore, individual-related challenges, such as
limited study time due to work or family responsibilities, affect students’ ability to

engage fully in distance learning (Valentine, 2002; Holmberg, 2005).

The access and use of Information and Communication Technologies (ICTs) also
pose barriers. Limited access to computers, mobile devices, or the internet restricts
learners’ ability to participate in more interactive or web-based distance education

programs. Technical literacy, or the lack thereof, further limits students’ and educators’
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ability to use available technologies effectively (Dhlamini et al., 2014; Elias, 2011).
Financial constraints, lack of support from employers, and logistical challenges related
to traveling for face-to-face sessions or examinations further complicate engagement in
distance education, particularly for displaced populations, rural learners, and working

professionals (UNESCO, 2019).

Misuse of technology and negative attitudes from instructors, students, and
administrators can also affect the implementation of distance education. Some educators
may resist integrating technology into teaching due to unfamiliarity or fear of change,
while learners may lack motivation or confidence in using digital tools (Anderson &
Dron, 2011; Bates, 2015). These issues highlight the need for contextually appropriate,
user-friendly technology solutions that address the specific needs of learners and

educators in Mekelle.

In light of these challenges, the adoption of a technology-based information system
tailored for Mekelle could mitigate many of the difficulties faced in traditional distance
education. Such a system would integrate both online and offline components to ensure
continuous access to learning materials, provide interactive platforms for learner-
instructor communication, and reduce delays and costs associated with printed materials.
By doing so, it would enhance equity, improve learning outcomes, and make distance

education more sustainable and efficient in post-conflict contexts.

2.4. Selection of Media for Distance Education

The selection of appropriate media is a critical component in designing effective
distance education systems. Educators and instructional designers must carefully
consider multiple factors when determining the most suitable modes of delivery. These
factors include learner characteristics, learning objectives, availability of resources,
equipment costs, instructional design, modes of delivery, and the desired level of
interaction between teachers and students (Keegan, 1996; Bates, 2015). Furthermore,
societal expectations regarding effective and efficient learning outcomes add additional
pressure on distance educators and policymakers to select media that maximize

accessibility and learning effectiveness (Moore, 1993).
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Hashim and Hashim (2011) emphasize that media selection should be informed by user
preferences and the availability of multiple media options. Their study highlights the
importance of evaluating which media are currently used and preferred by learners, as
this can significantly influence engagement, motivation, and the overall success of
distance education programs. In other words, an effective distance learning system
should guide learners toward the media most suitable for delivering content and

supporting interaction.

Research has shown that mobile technologies are particularly effective in distance
learning contexts, especially in resource-constrained environments. Mobile phones are
widely accessible, relatively inexpensive, and flexible, making them a popular choice
among distance learners of various age groups (Traxler, 2007; Ally, 2009). When
integrated appropriately, mobile learning technologies can enhance communication
between students and instructors, provide timely access to learning materials, and
support collaborative learning activities. Training students and educators in the effective
use of mobile technologies further improves learning outcomes and maximizes the

benefits of distance education (Sharples et al., 2009).

In the context of Mekelle, where post-conflict disruptions have limited access to
traditional learning resources and infrastructure, careful selection of media is essential.
A well-designed technology-based information system can integrate mobile devices,
offline-accessible digital content, and web-based platforms to ensure learners can access
instructional materials anytime and anywhere. By aligning media choice with learners’
needs and technological availability, such a system enhances educational equity,
supports learner autonomy, and strengthens the overall effectiveness of distance

education in the region.

2.5. Mobile Phone Technology
2.5.1. Mobile Phone

The evolution of mobile phone technology has significantly impacted communication
and education. Initially developed in the 1940s, mobile telephony saw widespread

adoption in the 1990s, transforming social interactions and information dissemination
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(Ling, 2004). The production of mobile phones has led to new communication
behaviors, such as texting and the use of short message service (SMS), which have

become integral to daily life (Campbell & Kwak, 2011).

In Ethiopia, mobile phone usage has experienced substantial growth. As of early 2024,
there were approximately 77.39 million cellular mobile connections in the country,
equating to about 60.4% of the total population (GSMA Intelligence, 2024). This
widespread adoption presents a significant opportunity to leverage mobile phones as a
medium for delivering distance education, particularly in regions like Mekelle, where

traditional educational infrastructures may be limited.

2.5.2. Mobile Network Types in Ethiopia

Ethiopia's mobile telecommunications landscape has evolved to support various network

technologies:

e 2G (GSM): Initially the predominant network, offering basic voice and SMS
services.

e 3G (UMTS/HSPA): Introduced to provide faster data speeds, enabling mobile
internet access.

e 4G (LTE): Rolled out to enhance mobile broadband capabilities, supporting more
data-intensive applications.

e 5G: In 2024, Ethio Telecom launched 5G services in several cities, including Addis
Ababa, Adama, Jigjiga, Dire Dawa, Harar, and Bahir Dar, marking a significant

advancement in the country's digital infrastructure (Ethio Telecom, 2024).

Despite the availability of these advanced networks, a study revealed that 76% of
Ethiopian mobile users do not have access to mobile internet, highlighting a significant
digital divide (Borkena, 2024). This disparity underscores the need for tailored mobile
learning solutions that consider varying levels of network access and device capabilities.
2.5.3. Defining Mobile Learning

Mobile learning (m-learning) refers to the use of mobile devices, such as smartphones
and tablets, to access educational content anytime and anywhere. According to a

systematic review of 97 studies published between 2014 and 2023, well-implemented
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mobile learning can enhance engagement, knowledge retention, and skill development

across various educational levels (M-learning, 2023).

The flexibility and portability of mobile devices make them suitable for delivering
educational content in diverse contexts, including formal, informal, and just-in-time
learning scenarios (Docebo, 2022). In Ethiopia, where access to traditional educational
resources may be constrained, mobile learning offers a viable solution to bridge

educational gaps.

2.5.4. Architecture of Mobile-Based Learning Systems

The architecture of mobile-based learning systems typically comprises three layers:

1. Presentation Layer: The user interface on the mobile device, facilitating
interaction between the learner and the system.

2. Application Layer: The core processing unit that manages requests from the
presentation layer, executes learning applications, and communicates with the
data layer.

3. Data Layer: The backend database that stores educational content, learner data,

and other resources (Ally, 2009).

Recent advancements have led to the development of adaptive mobile learning
systems that incorporate cloud computing and smart devices to provide personalized
learning experiences (Ally, 2009; Kukulska-Hulme & Traxler, 2005). These systems
can be particularly beneficial in regions like Mekelle, where infrastructure

challenges necessitate flexible and scalable educational solutions.
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Figure 2.5-1Three-Tier Architecture

2.6. Open source Learning Content Management Systems

In the realm of distance education, Learning Content Management Systems (LCMS)
play a pivotal role in delivering and managing educational content. These systems can
be broadly categorized into open-source and proprietary platforms. Open-source LCMS
platforms, such as Moodle, Sakai, and ATutor, offer the advantage of customization and
cost-effectiveness, making them particularly suitable for institutions with limited

resources.

2.6.1. Moodle: A Versatile Open-Source LCMS

Moodle, an acronym for Modular Object-Oriented Dynamic Learning Environment, is a
widely adopted open-source LCMS that facilitates the creation of personalized learning
environments. As of 2024, Moodle continues to be a leading choice for educational
institutions worldwide due to its flexibility, scalability, and active community support.
Moodle, an acronym for Modular Object-Oriented Dynamic Learning Environment, is a
widely adopted open-source LCMS that facilitates the creation of personalized learning
environments. As of 2024, Moodle continues to be a leading choice for educational

institutions worldwide due to its flexibility, scalability, and active community support.
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Key Features of Moodle:

Pros

Pros:

Cons:

Customizable Course Design: Moodle's drag-and-drop interface allows
educators to design and organize course content efficiently, accommodating
various teaching styles and learning preferences.

Comprehensive Assessment Tools: The platform offers a range of assessment
options, including quizzes, assignments, and forums, enabling instructors to
evaluate student performance effectively.

Mobile Accessibility: Moodle's mobile-friendly design ensures that learners can
access course materials and participate in activities on various devices,
promoting learning anytime and anywhere.

Integration Capabilities: Moodle supports integration with third-party tools and
services, enhancing its functionality and adaptability to specific institutional

needs.

and Cons:

Cost-Effectiveness: Being open-source, Moodle eliminates licensing fees,
making it an economical choice for institutions.

Customization: The platform's modular architecture allows for extensive
customization to meet specific educational requirements.

Community Support: Moodle's large user community contributes to a wealth of
resources, plugins, and shared experiences, facilitating continuous improvement

and innovation.

Technical Expertise Required: Implementing and maintaining Moodle may
require technical skills, which could be a barrier for some institutions.
User Interface Complexity: While customizable, the user interface may appear

complex to new users, necessitating training and support.
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e Performance Issues: Some users report performance challenges, particularly

when managing large numbers of users or courses.

Relevance to Ethiopian Context:

In Ethiopia, where access to quality education is a significant concern, Moodle presents
an opportunity to bridge educational gaps. Its open-source nature aligns with the
principle of appropriate technology, emphasizing solutions that are affordable,
sustainable, and contextually suitable. By adopting Moodle, Ethiopian educational
institutions can provide accessible and flexible learning opportunities to students,
particularly in remote areas like Mekelle.

Comparison of WBDEL with Moodle and Google Classroom (Cost, Functionality,
Local Adaptability)

WBDEL is positioned as an appropriate-technology adaptation rather than a replacement
of established platforms. Compared to Moodle, WBDEL focuses on a narrower set of
core distance education workflows identified in the Mekelle context—timely distribution
of modules, assignment submission and feedback, low-bandwidth interaction, and
practical payment activation—while emphasizing simpler navigation for first-time users
and offline-first use cases. Moodle provides a broader and mature ecosystem of plugins
and assessment tools, but it typically requires stronger technical administration,
continuous server maintenance, and more sustained connectivity for optimal
performance.

Compared to Google Classroom, WBDEL is designed for local hosting and operation
even where cloud-service dependence and persistent connectivity are constraints. Google
Classroom offers rapid deployment and integration with Google services, but its
effectiveness depends on stable internet access and user accounts within the Google
ecosystem. WBDEL emphasizes local language support, offline caching/synchronization,
and integration with institution-specific constraints (branch-office workflows and local
support structures), which improves contextual fit in post-conflict, low-infrastructure
environments.
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Figure 2.6-1-Managing plug-ins in Moodle

2.7. Related Works
2.7.1. Foreign Works

Different researches and developments have been carried out on Web-based distance
education including requirements analysis, architecture design, proposed models, current
and future trends. There are many Web-based distance educationapplications in the
market today. The research tries to review some of the international works in this

subsection.

Esam Idris K. Al Hassan (March 2015) ,attempt to detect services contained in Mobile
learning technique (MLT) which could contribute to the development of Distance
Learning courses (DLC) in Sudanese universities from the perspective of specialists of

information and instructional technology. As well as to determine the obstacles, that
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could prevent the employment of MLT in the development of DLC in Sudanese
universities. The methodology used to achieve the objectives and answer of the aim of
the research, a questionnaire was designed to gather data. The approach is totally a
quantitative method. The finding have shown that Mobile learning technique (MLT)
through the provision of services can be contributing to the development of Distance
Learning. The development of obtaining process and the contents of the courses at any
time and place enable them to put their questions in collaborative learning framework
and the consequent of storage for content even realized immediate feedback. It provides
the renewable information base for each learner through interaction with information
network and access to content, giving the learner a clear idea of what he needs from the
information and how to access and view it. There are obstacles that would prevent the
employment of Mobile learning technique (MLT) in the development of Distance
Learning (DL) in Sudanese universities. The presence of obstacles in any of the
Sudanese university environments that adopt Distance Learning (DL) may seem a
matter of normal as long as it does not exist any environment does not suffer from
technical or material or instructional difficulties that prevent the employment of MLT in

the development of DLC,

Depend on the findings, it is recommended that initiate activation of MLT in the
Sudanese universities and integrated into the DL systems according to a systematic and
deliberate plan and the knowing of these obstacles will help to develop plans for the
future and then access the optimized application for MLT in Distance Learning (DL)

system.

Dr. Muhammad Imran Yousuf (October 2007.), conducted a study to better understand
and measure students attitudes and perceptions towards the importance of mobile
learning in distance education. The objectives of the study were as follows: To explore
the perception of distance learners about the importance of mobile learning, to draw the
students’ preferences for mobile learning in distance education. To examine what extent
the distance learners are used to mobile learning. The research method was surveyed in
nature; therefore, questionnaire was used for data collection. Researcher-developed the

questionnaire and the data is statistically analyzed. The finding this survey clearly
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indicate that facilitating mobile learning can improve the entire distance education by
enhancing ways of communication among distance learners, tutors and supporting staff.
The biggest advantage of this technology is that it can be used anywhere, anytime and its
usage is easy to access to a large number of distance learners. This study draws the
preferences and the extent to which distance learners in Pakistan are used to mobile
learning. The researcher concluded mobile technologies are perceived by the participants
in this study to be an effective tool in improving communication and learning. Mobile
technologies such as mobile phones, however, do hold the tremendous potential of the
flexible mode of communication, which can be strategically used to support and improve
student retention. Mobile technologies do appear to have a great future in developing

countries.

The study conducted by Sara Sze Yan Ng and Dickson K. W (2015), aims to provide a
current overview of mobile apps usage in distance education. Besides exploring the
actual use of apps, the technology acceptance model was applied to examine (1)
Undergraduate students' perceptions, which involve perceived usefulness and perceived
ease of use, towards adopting mobile apps for educational purposes, and (2) Their
overall attitude toward such adoption. The researcher used mixed methods research to
triangulate the research questions and hypotheses that The researcher would like to
address. For the quantitative method used online questionnaire was designed to explore
general perspectives on adopting mobile apps for learning from undergraduates from
three faculties in a university, i.e. (1) the Faculty of Business and Economics ( Business
major), (2) the Faculty of Education (Education major), and (3) the Faculty of
Engineering ( Engineering major). The survey instrument was a 40 question survey,
which was adapted from various prior studies, and required about 15 minutes to
complete. It was divided into three parts for the purpose of collecting (1) demographic
information, (2) students' general behaviors on using mobile apps, and (3) their intention
of adopting and usage of apps for academic learning. To collect data on students' general
behaviors on using mobile apps, they asked questions about their general usage patterns
(such as the number of apps used and downloaded), as well as their usage behavior on
education apps. The researchers used the appropriate types of statistical tests (y2-test and

ANOVA) to conduct the data analysis.

28
MU 2025

—
| —



APPROPRIATE TECHNOLOGY-BASED INFORMATION SYSTEM FOR DISTANCE EDUCATION IN MEKELLE

The results show undergraduate students use mobile apps frequently to engage in
learning activities related to their academic studies, with a particular focus on
communication and collaborative working, accessing academic resources, and checking

a dictionary.

The researchers concluded in this study examined undergraduates’ behaviors in utilizing
mobile apps for academic learning. It confirmed that young people nowadays have a
positive attitude towards using mobile apps in daily life as well as for learning.
Furthermore, their investigation into students’ preferences on using apps showed a
consistent pattern of using apps for communication and interaction purposes, searching
and checking for learning and reference materials, and information sharing. In addition,
a divergence in mobile apps adoption related to different majors was not identified
although minor discrepancies still exist among faculties according to different subject

needs.

In the researchers tried investigated the developments of multimedia technology and
internet networks have contributed to immense improvements in the standard of learning
as well as distance learning in developed world, the developing. World is still not in a
position to take advantage of these improvements because of the limited spread of these
technologies, lack of proper management and infrastructure problems. Unless they
succeed in solving these problems to enable people of developing countries to take
advantages of these technologies for distance learning the vast majority of the world

population will be lagging behind.

The method uses experimental evidence by reviewing different literature. The
researchers suggested mobile technology offers a very hopeful way to reach the vast
population of the developing countries as it does not require bandwidth connections. The
researchers have to develop distance learning using multimedia through mobile
technology. This seems to be the most viable way to reach billions living in the rural
areas of the developing countries. Hence, considerable research efforts must be
dedicated to this line. The author plans to work on how to use mobile technology to
provide distance learning in both developed and developing countries in an efficient way

using advanced multimedia tools.
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In this paper, they take stock of the current situation and suggest some future directions
in the resolution on these problems. More research needs to be carried out to tap the vast
opportunity of reaching billions in developing countries through mobile technology and
gearing up multimedia technology to be easily transported to those locations. They
recommend the use of mobile and multimedia technology to reach this vast population

of under-developed countries to impart quality learning in an effective way.

Recent studies done by Alib et al. (2018), reveal problems with online information
evaluation skills and a lack of ability in using evaluation criteria, including currency,
relevance, authority, accuracy, and purpose. The primary purpose of this study is to
develop a framework for cooperative and interactive mobile learning to improve
students' online information evaluation skills. A mobile learning application
subsequently developed based on the proposed framework. To assess the effectiveness
of the developed application, an experiment conducted on diploma students in a
university. A usability questionnaire conducted on an experimental group to identify
students' perceptions regarding the usability of the developed mobile application.
Usability is important in the success of mobile applications. Usability or ease of use can
make products and systems easier to use, and allow them to accommodate learners'

requirements

Findings of this research have shown that interactive and cooperative settings in learning
environments can enhance students' motivation and foster greater student
communication. The proposed framework in this study was shown to be an effective
guide in implementing mobile learning to improve students’ online information
evaluation skills via enhanced cooperation and interaction between students and
instructors in real-time. Furthermore, the inclusion of timeliness in usability evaluation
has enhanced acceptance of the mobile learning application since usability testing is an
important feature in software application development. Finally, in any instructional
design environment, effective and extensive cooperation and interaction must occur
between students and the teacher. Insights gained from this study will be useful for
instructors, librarians, instructional designers, and researchers interested in promoting

information literacy skills. The experimental results indicate that the application is
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significantly more effective with an effect size of improving students’ online information
evaluation skills than traditional learning. The results contribute to the extant literature
in the context of mobile learning by identifying usability evaluation features and
providing a framework for developing cooperative and interactive mobile learning. The

implications of the present findings for research and instructional practice are discussed.

The article written by Elsherifa et al.(2016), baims at exploring students and educators’
attitudes towards the use of Web-based distance educationin distance educational
universities within Oman and UAE. The aim of the paper study is to explore the
attitudes of learners and educators towards the use of Web-based distance educationin
the distance education institutions in order to predict their intention of using Web-based

distance educationtechnology in the educational context.

To serve this purpose, two survey questionnaires were conducted: one for students and
another for educators. This exploratory study focuses on the distance education students
and educators from the perspective of perceiving the usefulness of mobile devices in the
context of the educational environment. In terms of usage of smartphones in general life

activities, the Arab Gulf region countries are vibrant.

Findings revealed significant differences among the students' attitudes towards Web-
based distance educationwith regard to their smartphone ownership. Furthermore, results
indicated that Web-based distance educationcan be one of the promising pedagogical
technologies to be employed in the distance educational environments within the Arab
Gulf countries. Results revealed that almost all of the educators have positive attitudes
with regard to their academic ranks, academic experience, and smartphone ownership
towards Web-based distance educationwith non-significant differences in these factors
indicating that Web-based distance educationcan be adopted by all educators regardless
to their academic ranks, academic experience, and smartphone ownership. Overall, these
factors may not been taken into consideration by the decision makers of these

institutions for designing the Web-based distance educationsystems.

The researchers conclude the emergence of revolutionary Web-based distance

educationtechnologies had a significant impact on educational technology. In this paper,
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they have highlighted the state of the art in Mobile learning regarding students’ and
faculty members’ attitudes towards the use of Web-based distance educationin the
distance educational universities. The main contribution of this study is to explore the
students and educators' attitudes. Which in turn will support the decision makers of the
Arab Gulf region institutions in designing the required Web-based distance
educationinfrastructure? Many factors took into concern while examining those
attitudes. Gender, country, academic rank, academic experience, and smartphone
ownership are the factors that are taken into concern while examining educators'

attitudes.

Sarrab (2015) attempted to evaluate students’ knowledge and awareness about M-
learning. This empirical study includes 56 university students from computer
engineering and science departments at the University of Sultan Qaboos. This study
consists of two parts. The first part involved the study overview presentation and
students' discussion about M-learning. The second part included a survey study that
consists of three phases: General information, Web-based distance educationknowledge,
and Web-based distance educationperception. Based on the study survey questions
regarding the knowledge, acceptance, and use of M-learning, the students' responses are

analyzed and evaluated.

The study initial findings indicated good Web-based distance educationawareness and
acceptance level and show students a positive attitude that reflect students interesting in
the use of mobile devices as learning tools. Most of the Web-based distance
educationmechanisms are concentrating on students of different distance education
providers. The article reports an empirical research study about student's' Web-based
distance educationknowledge that conducted with the purpose of defining the meaning
of Web-based distance educationand evaluates the student's acceptance of Web-based
distance educationwithin university undergraduate students. This research study
conducted on undergraduate students in departments of computer engineering and

computer science at Sultan Qaboos University, Oman.

The researcher concludes From this 6 months research study it can be concluded that

Web-based distance educationcan be used to solve the traditional learning (T-learning)

32
MU 2025

—
| —



APPROPRIATE TECHNOLOGY-BASED INFORMATION SYSTEM FOR DISTANCE EDUCATION IN MEKELLE

issues and difficulties and both learners or students and instructors or staff members
require a proper Web-based distance educationsystem to facilitate and improve their
learning process. The Web-based distance educationdifferent mechanisms are not
designed to replace T- learning different approaches but Web-based distance
educationmechanisms can be used to overcome the limitations in the learning process of
different learning providers. For future research, more empirical in-depth research study
needs to be conducted in all aspects of Web-based distance educationin Oman. The
initial results of this Web-based distance educationresearch study encourage the
researchers for the more comprehensive study about the acceptance and adoption of
Web-based distance educationincluding students from different departments, colleges,

and universities.

B. et al (2013) present a semester-long study on using smartphone devices in computing
engineering education. They developed Sortko, an Android-based smartphone
application for learning sorting algorithms, an important undergraduate computer
science topic. The application consists of four main components the module for
interactive sorting, the platform module, the motivational module, graphical user

interface module, each with a distinct helping students in learning sorting algorithms.

The methodology included data collection with administered two surveys, collected
questionnaires querying students' perception of usage and usefulness of the Sortko

application and the approach, in general, is the quantitative method.

This article described a case study exploring the benefits of using mobile devices in
supporting teaching and learning of sorting algorithms, an important computer science
topic. The researcher proposed an approach in which an Android mobile application was
designed and made available to students to be used in and out of classrooms. As a
contrast to the conventional mode of teaching and learning, this application allowed
students to engage in learning sorting algorithms in a location-independent way—both in
and out of classrooms. By leveraging the existing body of knowledge dealing with the
use of animation in teaching and learning, The reseracher designed an interactive

application which scaffolds students in trying out sorting on their own.
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Generally, international works show that Web learning is very useful for learning
application from their research works. It is flexibility, mobility, ubiquitous, cheap,
availability and motivates the leaner in their education are best. Most of the researchers

used the methodology is the qualitative or quantitative or mixed method.

2.7.2. Gaps in international Works

Generally, the fields of Learning Content Management Systems (LCMS) are full of open
source and commercial and non-commercial products. These systems are tutor-oriented,
not designed to facilitate personalized learning support for an individual learner.
Professors and students, frustrated with current learning management systems, need a
new, innovative, user-friendly alternative to encourage and empower students to take
control of their education, and teachers to explore new styles of teaching, depending on
their students' needs. Most of the students in the developing world, especially in the
Ethiopia, suffer from limited English proficiency, in addition to limited computer skills.
These obstacles compose a barrier to and impose limitations on the design and
implementation of Web-based distance educationsystems. This paper introduces a
prototype for a simple, dedicated, learner-oriented Web-based distance educationsystem
to facilitate the learning process. The proposed system enables the student (even with
moderate English level and General IT knowledge) to wander through the system, and
register for a specific course to make use of the scientific material available therein. In
addition, the design of a distance education course conforming standards are introduced.
The proposed prototype is made available for students to examine and evaluate.

Feedbacks will be analyzed and enhancements will be proposed.

2.7.3. Local Works
2.7.3.1. Mobile Based Tutoring System in Distance Learning:

Wedaj, M.A (2018) Mobile Based Tutoring System In Distance Learning: The Case Of
St.Mary’s University," St. Mary's Universty attempted to develop mobile based training
system in distance learning. It is implemented using WAMP (Windows, Apache,
MySQL, and PHP) integrated development environment for the editor, Android SDK for
compiling, and running java codes and the Android development tool as a plug into the
SDK to run java codes which can run on only Android operating systems. The entire

content is located on the mobile phone.
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He concluded that mobile-based tutoring system that can address the existing
challenges and provide effective tutorial services to distance learners by taking
Institutions of Distance education as a case. It was also found that largest proportion
of respondents have smartphone which implies that learners have mobile phones with
advanced features and can use them for accessing and exchanging any multimedia

content.

The results of his studies provide contributions to the design of a prototype mobile
based tutoring system for distance learning. This system introduced a new approach
for providing feedback to students. This study implemented a mobile tutoring system
that facilitates interaction between distance learners and tutors using video as well as
SMS text exchanges. The system is validated by users and they proved that the system
has contribution in enhancing the provision of tutorial services and feedback to
students. It can also address the challenges of getting well qualified and experienced

tutor and missing tutorial sessions by students due to various problems.

2.7.3.2. Web-based distance education for Distance Education

Tilahun, E. (2010).M-Learning for Distance Eduvation developed a mobile-based
system that makes use of the available mobile phones. The system is designed to
facilitate student registration. The Mobile Learning for Distance Education (MLFDE)
was developed by using Microsoft visual studio Edition (Visual C#) and runs on window
applications of mobile phones. The system tested in Windows Mobile Professionals 6
mobile and the mobile web application can run on any mobile device, which has an
internet browser. In addition, since the application is web-based, it needs an internet
connection that is provided by local ISP. The use of such systems are questionable
because of poor internet connection and also working window application mobile , but it

is known that most mobiles are android application.

2.7.4. Research Gaps of Local Works

Web based tech are becoming important keys to success (or failure) in distance learning.
Previous studies attempt to design web based and mobile-based learning in Ethiopia, but
they are mainly focused on the student side or front side of the system to simplify the

registration process rather than the learning-teaching activity. They did not study student
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need as a result most of them uses computer platform and are not practical mobile
learning. Therefore, this study aims to conduct more in-depth and thoughtful research on
this topic in order to fill the gap in research related to use of mobile apps in distance
learning. One of the purpose this study is to develop a framework for cooperative and
interactive mobile learning to improve students' online learning skills. A Web-based

learning application subsequently developed based on the proposed framework.
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CHAPTER THREE

RESEARCH DESIGN AND METHODOLOGY

3.1. Overview

The research presented in this study focuses on designing and evaluating an
appropriate technology-based information system tailored to support distance
education in Mekelle. This system aims to incorporate various technological artifacts,
including hardware, software, and digital resources, to address the educational needs
of learners remotely. In this context, the information system (IS) integrates both
technological and social elements to create an efficient platform accessible and

relevant to the users' needs.

One key challenge for researchers working with information systems is selecting the
most suitable research methodology. This chapter discusses the overall research
design adopted in the study. The successful implementation of the IS depends on
developing effective artifacts that meet the specific requirements of the distance
education system. To achieve this, the research employs a mixed-methods approach
that combines qualitative and quantitative data to comprehensively understand and
address the challenges faced by distance learners and educators in Mekelle. This
approach is appropriate given the complex socio-technical nature of the system and

the post-conflict context of the study area.

While Data Science Research (DSR) methods are recognized in the IS community for
artifact creation, this study prioritizes a mixed-methods research design to gather in-
depth insights and measurable outcomes. The mixed-methods approach allows for the
iterative design, development, and evaluation of a technology-based information
system that is both user-centered and contextually adapted to Mekelle’s unique

educational challenges.
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3.2. Research Method

This research adopts a mixed methods research design to develop and evaluate a web-
based distance education information system tailored for the Ethiopian context,
specifically focusing on Mekelle. The study aims to address the practical challenges
faced by distance learners and educators by designing a scalable and culturally
appropriate web-based platform to enhance access and quality in distance education. The
mixed methods approach integrates qualitative insights through interviews and focus
groups with quantitative data from surveys to provide a comprehensive understanding of
how web-based learning can be effectively implemented.

existing knowledge base on the related research area, in this study, the scientific inputs
relate mainly to good practices and design principles that are crafted based on
researchers’  experience of designing, developing, and evaluating the WBDEL

application.. The iteration steps taken in the mixed methods research are summarized in

figure 3.2-1

Quantitative
Data Data Analvsis Results
Collection
Compare
and
Contrast
Data Data Analysis Results
Collection
Qualitative

Interpretation

Figure 3.2-1- Mixed method research design approach (Adopted from Creswell 2012)
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The choice of Mixed method as a research method in this work was justified by the
logical assumption that the method provides freedom to choose your own design and
development. Each chosen design is evaluated based on its impact on IS artifacts
iteratively. The method was priority used by other researchers’ to examine a similar
system, Web-based learning.

In order to solve a specific problem, mixed-methods research—which is centered on
practical improvement—integrates qualitative and quantitative data. The study starts
with a qualitative investigation (e.g., interviews, focus groups, or observations) to
uncover mechanisms, user demands, and contextual limitations and to develop a
preliminary solution concept, guided by abductive reasoning from previous theory and
real-world observations. The creation of an artifact or intervention and the creation of
quantitative measurements (experiments, surveys, and usage analytics) to evaluate the
artifact's effectiveness are informed by the insights gained from this phase. Then,
utilizing quantitative studies (effect sizes, reliability, performance indicators) and
follow-up qualitative inquiries (usability, fit, unintended effects), the artifact is put into
use and assessed against pre-established functional requirements. In order to assess
overall efficacy, provide an explanation for the outcomes, and direct iterative solution
development, findings are finally integrated at the interpretation stage (e.g., joint

displays, meta-inferences).

Development, Evaluation, and further Suggestion were frequently iteratively performed
in the course of the research effort. The conclusion indicates the end of a research cycle
or the termination of a specific design science research project. Knowledge contribution
resulting from new knowledge production is indicated in Figure 3.2-1 by the arrows
labeled: Circumscription and Design Science Knowledge. The Circumscription process
is especially important to understanding design science research process because it

generates understanding that could only be gained from the specific act of construction..

The mixed method is used to get a complete picture of the problem as was recommended
by Creswell, J.W., & Plano Clark,V.L.(2017). The researcher found the mixed method
as an appropriate approach to answer research question i.e. how the use of web-based

learning can effectively been integrated into distance education learning?
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3.3. Problem Awareness

To increase access to education throughout the nation, Ethiopian educational institutions
have been using distance learning more and more in recent years. Nonetheless, the
majority of educational materials are still print-based and mostly use modules, which
restricts interactive participation and presents difficulties for students in a variety of
contexts. For areas like Mekelle, where persistent sociopolitical and infrastructure issues

worsen educational disparities, this conventional method may be especially ineffectual.

In order to investigate the current conditions of distanc education delivery, this study
focuses on a few chosen institutions, such as Sandaero and Oxfo centers. The problem
awareness phase uses a mixed methodologies approach, integrating qualitative and
quantitative research techniques to fully depict the reality and difficulties faced by
educators and distant learners. This highlights the necessity for technology-governed,
locally relevant, and user-centric distant learning solutions and clarifies the shortcomings

of print-based methods.

Furthermore, the need for durable, accessible, and culturally appropriate alternative
educational delivery models is made even more urgent by Mekelle's post-conflict
environment. Poor educational outcomes and high dropout rates are caused by inadequate

user training, a lack of supportive resources, and a limited technological infrastructure.

The educational gap widens as marginalized groups—such as women, people living in
rural areas, and displaced people—are disproportionately impacted. In order to create
and assess a customized, technology-based information system, this study aims to
methodically examine these issues. The suggested system intends to revolutionize remote
education in Mekelle by utilizing web- and mobile-based platforms in conjunction with
offline resources, providing scalable solutions that support equity, usability, and long-

term educational progress.

3.3.1. Data Collection
The data's sources were carefully chosen to provide accurate and trustworthy information.
Students and educators in online learning serve as the main sources of data. Documents

pertaining to the learning modules and assignments at the Sandaero and Oxfo centers are
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considered secondary sources. These consist of modules, rules, and institutional records,
among other things. Due to the time-consuming and expensive nature of traveling to
several places, a purposive sampling technique was employed for the study. In order to
gather data for this study, questionnaires, interviews, and the examination of pertinent
documents were used. Since primary sources are educated, questionnaires were essential

for gathering data from them.

The prepared questions for distance learners are consistent with the evaluated linked
publications. Appendices C and D contain the English and Tigringa versions of these

questionnaires.

The total number of populations was 2500 of first year students; from these the sample
selected was 115 questionnaires, which is around 5% of the population. The
questionnaire was distributed to the students of Institutions of Distance education in
Mekelle and around . From these, 90% of the questionnaires was properly filled and
returned; 10% of the questionnaires were not returned from the student.

Sampling Strategy and Participant Selection Criteria (Purposive Sampling)

Purposive sampling was applied to ensure that participants had direct experience with the
conventional (paper-based) distance education process and could meaningfully evaluate
the proposed WBDEL solution. Student participants were selected using the following
inclusion criteria: (i) registered distance education learners in Mekelle learning centers
during the study period, (i1) first-year learners who had already used printed modules and
the existing branch-office support services, (iii) willingness to participate and provide
informed consent, and (iv) access to a mobile phone/tablet or computer used for learning
(even if primarily for social use). For the qualitative component, academic staff involved
in distance education delivery (instructors/tutors and administrators/coordinators) were
selected based on their roles in module preparation, learner support, and assessment
administration.

Representation considerations were addressed by recruiting learners from multiple
departments and by intentionally including participants who travel different distances to
the branch office, including learners living in rural areas and those affected by
displacement. Residence and access constraints were captured through the demographic
and challenge items (e.g., distance to the branch office, cost, device ownership), which
helped ensure that the sample reflected the major learner contexts in Mekelle post-
conflict. Although the sample was purposive (not probability-based), these criteria
improved coverage of marginalized learner groups relevant to the study objectives.
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Clarification on sample size: 115 questionnaires were distributed to distance education
learners, and 112 were properly completed and used for analysis (97.4% valid response
rate). The previously reported “90%” return rate relates to the usability pilot evaluation
(27 valid returns out of 30 distributed), not the main survey.

Ethical considerations: prior to data collection, institutional permission was obtained
through the standard graduate research approval process (advisor and department
endorsement) and permission letters were secured from the participating distance
education center(s). Participation was voluntary, informed consent was obtained
(Appendices C and D), and respondents’ identities were kept confidential by using
anonymous codes during data entry and analysis. Data were stored with restricted access
and used only for academic research purposes.

The opinion and beliefs of the respondents is useful to sharpen the problem statement of
the research. Interviews were conducted to the experts after carefully developing a

guideline (see Appendix E).

The last data collection method that was used in this work was review of existing
documents in Sandaero. These documents cover the entire document in the institutes that
are related to the actual learning or the process. The quality printed modules, the
production and distribution method of the modules were the main documents that were
reviewed. The list of the documents analyzed is annexed on Appendix A and Appendix

B.

The challenges in the existing paper based method that the learners and intuitions face
was effectively captured in the data collection processes. Afterwards, this data was fed

as an input for the design of Web-based learning system.

3.3.2. Data Analysis

Microsoft Excel 2010 was used to code the data obtained from the questionnaires. The
software groups the individual response based on their frequency and calculates the
percentage of each question. A quantitative result was obtained from the software.The
data obtained from the interviews was arranged based on the theme of their response.

The themes were then analyzed to get a qualitative result from the interviews.
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3.4. Suggestion

After The research moved on to the proposal phase after gaining a good understanding
of the issue in the first stage of the Mixed-method framework. Based on the issues found
in the first stage, requirements and expectations are established at this point, and
artifacts are described. This phase is essential for developing a preliminary design for a
new artifact and WBDE setup. At this point, initial fixes for the issues found are
developed. This is accomplished by converting the expectations and requirements into

the functional requirements of the suggested solution.

In order to support the learning process, the research created a learner-oriented, user-
friendly, and basic prototype system based on the data collected (see Figure 3.4-1). This
system consists of a Web-based learning platform that allows users to freely traverse the
program. Students should enroll if they are required to study a certain course. After that,
the student can sign up to take a particular course. The learner will be directed to a
payment site automatically by the application. Students who have paid for the course can

upload their assignments and obtain the course materials.

{ Application

= f‘m'S“eimester Payment

Download

Payment

Figure 3.4-1-Proposed Tentative Design

3.5. Development

The third activity in Mixed-method design flow is the design and development of the

artifact. The goal of this activity is to develop a concrete solution that addresses the
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identified requirements. The design of an artifact includes determining the functionality
of the solution as well as its construction. The searcher choses agile design and
participatory approaches to design the development. WBDEL developed using a
database the researcher use MySQL database and also need web server the researcher
also going to use apache server. That run as local host need have server-side scripting
computer here the researcher also going to use PHP uses as a server-side scripting
langue for establishing connection to the database. Insert information into a database
and for testing purposes the researcher need WampServer, this Wamp server defines a
Windows web development environment. It allows creating a web application with
Apache2, PHP and a MySQL database alongside, PhpMyAdmin allows managing easily
database. Finally, the researcher needs to create this android application that

communicates the MySQL database.

3.6. Evaluation

The developed prototype in the above step was evaluated based on the requirements
identified elier. The evaluation was done by distributing questionnaires to 27 students
from Sandaero and Oxfo centers after giving a brief introduction about the application.
The results from the questionnaires were analyzed based on their frequencies. The
percentage of the responses to a specific question is analyzed quantitatively to gather
feedback about the application.. In regard to the printing system, the application was
found to solve the challenge that Sandaero and Oxfo centers face due to delayed material
delivery and poor printing quality. The application also helps the learners to interact

with their instructors that they could not do in a print-based learning materials.

3.7. Conclusion

This stage may mark the conclusion of a particular research endeavor or just the
completion of a research cycle. Usually, the outcome of a research endeavor is the
satisfaction of a student's desire. not only the outcomes of the endeavor, but also the
facts learned. Acquired knowledge has been acquired and can be utilized repeatedly. the
standards on the type and extent of knowledge contribution outputs.The conclusion

phase demonstrates how well the "solution" that was put into place met the user's needs
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and the circumstances that need improvement. Results from the conclusion phase
demonstrate how well the developed "solution" meets the needs of the intended
consumers. the circumstance that needs to be improved.

Each step's material is presented in accordance with the research questions that were
addressed during the full investigation. acquired abilities and knowledge.a better
knowledge of how students enrolled in distant education feel about the use of mobile
devices in classroom instruction. a better knowledge of how to create Web applications
that include informal learning environments and the primary obstacles involved in

creating such a tool.
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CHAPTER FOUR
DATA ANALYSIS AND DISCUSSION

4.1. Overview

As it stated in the preceding chapters, the general objective of this research is to design
and evaluate an appropriate technology-based information system aimed at enhancing
distance education in Mekelle, that addresses the existing challenges in distance learning
services faced by distance learners. The result is presented as follows: the quantitative
data was collected through questionnaires, which were tabulated, with frequency counts
and percentage.

It was divided into six parts for the purpose of collecting:- (1)Demographics of the
Respondents. (2)Problem of Distance Education in Traditional System. (3)Students’
Challenges in Location of Branch office . (4)Computer Owners, type and Duration
Usage. (5) Intention of student to Use Web Based Learning. (6) Their Intention of
Adopting and Usage of Apps for Academic Learning.

10 interviewees from the instructors and academic staff of Institutions of Distance
education in head office has been taken as data source. From these, 70% of interviews

were properly conducted.
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4.2. Demographics of the Respondents

In order to provide a clear image of the respondents involved in the study, some major

characteristics of respondents was presented in Table 1.

Variable Representative Frequency(112) Percentage(%)
Male 86 76.8%
Sex
Female 26 23.2%
Less than 25 6 5.4%
26-36 85 75.9%
Age
37-46 17 15.2%
46 and Above 4 3.6%
Accounting 15 13.4%
Agri-Economics 5 4.5%
Economics 6 5.4%
Department
EDPM 44 39.3%
Management 24 21.4%
Sociology 18 16.1%

Table 1-Response on Demographic Data

As it is indicated in Tablel, the dominant proportion of respondents were 76.8% male
compare to the 23.2% of female and furthermore the largest age group of respondents
that amounts to 75% of the total is 26 — 36 about 85%.

Addressing Gender Disparity and Gender-Based Barriers in WBDEL Adoption

The demographic imbalance (higher male participation) is acknowledged as a contextual
limitation and is common in settings where women face additional barriers to technology
access, time availability, and mobility. To address potential gender-based barriers,
WBDEL is designed to reduce travel requirements to the branch office and to support
flexible access to materials and feedback, which can particularly benefit learners with
household and caregiving responsibilities.

In implementation, targeted support strategies are recommended to improve female
participation and retention: (i) orientation sessions scheduled at accessible times, (ii) peer
support groups and mentoring, (iii) device-sharing or lending arrangements where
feasible, and (iv) community access points (e.g., branch-office Wi-Fi windows) to reduce
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cost barriers. These measures align the system’s inclusive design intent with practical
steps for equitable adoption.

4.3. Problem of Distance Education in Traditional System

Problem in distance education are analyzed from the point of learning material, getting
modules on time, easily access of instructor for student, getting assignment feedback

after submission. Summary of respondents reply presented in Table 2 below.

Variables of Distance Education Freduency Porcentage
(112) (%)
The difficult part and print quality of learning material
Understanding the module content 73 65.2%
Assignment 6 5.4%
Self-Check Exercises in the Module 6 5.4%
Other( paper and print quality is poor) 17 24.1%
Getting Modules on Time
Yes 32 28.6%
No 80 71.4%
Easily Access of Instructor for Student
Yes 2 1.8%
No 110 98.2%
Getting Assignment feedback after Submission
Yes 2 1.8%
No 110 98.2%

Table 2:-Response on Distance Education Problems
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From the 112 participants who completed the questionnaire in the study, 65.2% noted
that understanding the module is difficult and 24.1% responded very poor paper and
print quality. Out of 112 respondents, 71.4% did not get the module on time, however,

28.6% get the module on time because of the leftover module from the previous term.

One of the greatest challenges of students is unable to get the instructor and feedback of
the assignment after submission. Almost 98.2% of the respondents, there is no

mechanism to get an instructor and students cannot get the corrected assignment.

4.4. Students’ Challenges in Location of Branch office

The challenges of students in distance education is investigated based on Distance From
Branch Office (KM), Average Price from Branch office(Birr), Frequency of coming to
the university to get learning material. Accordingly, Table 3 presents summary of

respondents’ reply.

Variables of distance learners with

Frequency Percentage
related distance institutions (112) %)
Distance From Branch Office(Km)

1-20 54 48.2%
21-40 5 4.5%

41-60 17 15.2%
61-80 12 10.7%
<200 24 21.4%

Average Price from Branch office(Birr)

<8 54 48.2%
<15 5 4.5%

<30 17 15.2%
<39 12 10.7%
50-85 24 21.4%

Frequency of coming to the university to get learning material

Every week 34 30.4%
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Twice a week 29 25.9%
Every month 25 22.3%
Twice a month 12 10.7%
Three times a month 4 3.6%
Every 4 month 8 7.1%

Table 3-Students’ Challenges in Relation to Distance Education

From respondents suggestions the researcher observes that, 48% has been traveling a
distance of 1-20km to come to the branch office. The average distance from the branch
office found to be 80km. Similarly, 48% of students were spending around 8 Birr for
travelling to education center, where the average price for transportation was found to be
43Birr. Therefore; the student should travel from branch office an average distance of
80km and cost them 43Birr. Out of 112 respondents who had traveled to the branches
office to take the learning material of every week ,twice a week, every month 30.4%,

25.9%,22.3% respectively.

4.5. Computing device Owners, Type and Duration Usage

An investigation was also made about owning Computer, type of computer, duration of
having computer and use of them for distance learning, respondents suggestion is

summarized as follows in Table 4.

Variables of distant Learners Frequency(n=112) | Percentage (%)

Have personal Computer
Yes 109 97.3%
No 3 2. 7%

Type of computer

Tablets or mobile 99 88.4%
Standard pc(Desktop) 10 8.9%
No 3 2.7%

Duration of Having computer devices

No 3 2.7%
One Year 3 2.7%
( )|
L 0 )
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Two Years 16 14.3%
Three Years 15 13.4%
Four Years 70 62.5%
>Five Years 5 4.5%
Do use your nComputer for distance learning

Yes 3 2.7%
No 109 97.3%

Table 4-Computer type and Duration Usage

Out of the total 112 participants who completed the questionnaire in the study, 62.5%
have their own computer. From these 88.4% had tablets android version, 90.2% had
used their phones for 2-4 years. 97.3% of distance learner's use their computer did not

support their learning activity in distances education.

4.6. Intention of student to Use Web Based Learning

An other issues raised for respondents concerned with, intention of students’ to use

Web- based learning. Table 5 below presents response provided by participants in the

survey.
Variables Frequency(112) | Percentage (%)
Replacing the hard copy learning material into the web-based
Good 80 71.0%
Not good 15 13.3%
I don't know 17 15.2%
Willingness to use web-based instead of the hard copy
Yes 97 86.6%
I don't know 1 0.9%
Maybe 14 12.5%

Table 5-Intention to Use Web Based Distance Education Learning

More than half respondents 71% agreed replacing the hard copy to the Web-based

system. As it indicated in Table 5, 86% of the respondents are willing to use the web-

based learning system when it introduced.
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e N .

4.7. Their Intention of Adopting and Usage of Apps for

Academic Learning

The attitude of distance learners to use Web application is also investigated . Here under

in Table 6 below the researcher present the response given by respondents.

N Questions:- ’ N I Don’t
How important do you think is the use for Web e 0 Know
R S
base in distance education? n=112] (%) [n=112] (%) |[n=112] (%)
| [Time saving 102 | 91% | 2 2% 8 8%
2 [Increase your learning peace 9 | 88% | 9 8% 4 4%
; maximize interaction between the student and thel 93 | 83% | 12 | 11% | 7 6%
instructor

4  Minimize transportation and other related costs 107 96% | 2 2% 3 3%

Table 6:-Distance Learners’ Attitude towards the Use of Web App

Among 112 distance learner 96% of respondents said it minimize transportation and
other related costs and it is cost-effective, 91%, to time-saving,88.4%, to increase the
learning pace and 83%, to maximize interaction student and instructor.

Structured TAM Analysis (Perceived Usefulness and Perceived Ease of Use)

To operationalize the Technology Acceptance Model (TAM), the questionnaire items and
findings were organized into the two key constructs—Perceived Usefulness (PU) and
Perceived Ease of Use (PEOU)—and linked to learners’ Intention to Use (IU). PU was

reflected by items such as cost reduction (transport and printing), time saving, faster
access to learning materials, improved interaction with instructors, and timely feedback
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on assignments. PEOU was reflected by learners’ reported ability to navigate the
application, understand menus and icons, and complete common tasks (registration,
accessing content, submitting assignments) with minimal assistance.

The results are presented primarily using descriptive statistics (frequencies and
percentages), which is appropriate for the exploratory and design-oriented nature of the
study and the mixed-method approach adopted. The high levels of agreement on
usefulness-related items (e.g., cost, time, accessibility, and interaction) and the reported
willingness to replace hard-copy processes provide converging evidence that PU and
PEOU positively influence IU in this context.

To further strengthen TAM validation in future work, a follow-up study can compute
composite PU and PEOU scores and apply inferential analysis (e.g.,
correlation/regression) to test the relationships PU—IU and PEOU—PU/IU across a
larger and more diverse sample. This would complement the current descriptive findings
and provide stronger statistical support for adoption conclusions.

4.8. Interviews on Expertise Perception and Support on the

Implementation of Web- Learning

As it stated in the methodology, interview method employed to collect qualitative data.
The researcher selected academic staffs who are involved in distance education. The
interview was developed in such a way that the questions can address the research

objectives. The result analyzed according their theme or core idea

4.8.1. Summary of results from the interview

The results of the interview were summarized using the following Table 8
Challenges The major challenges identified by respondents include:
V' the problem infrastructure and skilled man power
lack of expertise of the module preparation
Upgrade Infrastructure and Skilled Employee Required

Upgrade Infrastructure country level

<N X X

Training for student ICT knowledge we in distance education
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Difficulty replacing paper based to electronically

Advantages of Motivation for learner

Decrease the complain of student

More simple the learning activity

Good Weblearning

Increase quality of education and Minimize the tuition fee
Increase quality of education and everywhere and anytime can

address learning

the instructor

and student

AN N NI NN BN

v Minimize responsibility of the cost university
v' It decrease the load of Instructor

v Decrease the complaint learner with related the material

Table 7:-Summary of results from the interview

4.9. Discussion

The results indicate that understanding the paper based system the paper and printing
quality very poor is annexed in Appendix B in document analysis , this results made
module is difficult. Consequently, they fail in doing the self- check exercise, assignment,
and final exam. This conclusion supports by the data from the interview and literature.
This finding confirmed by expertise interviews: "Of course, many distance learners
complained about the incomplete course materials every day. That is true, there are
problems related to course material distribution, such as the distribution of course
materials without assignment, lost course materials, distribution of course materials
arbitrarily. Due to these problems, students do not succeed in the final exam." According
to the findings, instructors had not been accessed when learners need them. Learners did
not get feedback from assignments after submission. Students isolated from the

instructor and no responses to their work and tasks.

This survey result shows learning materials are not accessible on time due to delay of
material from head quarter. Students should come to the centers many times from
different distance and places cost them money and time, even if the materials is not
available in the center in regular fixed time. Because of the inconvenience of the
transportation system and cost, Students are disappointing to attend teaching learning

practice In addition, the increase the learning cost per credit hour this increase the
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dropout rate. Scholars thought that theoretically distance education institutions have
high dropout rate. One of the obstacles of distance education, is using the traditional

method of teaching learning processes is unsuccessful.

The largest proportions of respondents have a smartphone and used for social activity
used minimum of four years but they are not using to support their distance learning.
More than 70% of respondents agreed the hard copies replace learning material into
Web . Students revealed that Computer devices were the most accessible technological

tools compared to other technological tools that are mostly available in the student hand.

These results fit on existing evidence of literature technology-supported teaching and
learning has helped in covering the physical distances between teachers and students, to
enable the flexible delivery of teaching-learning material at a distance, anywhere and

anytime.

The 80% of respondents in this study confirmed the importance of Computer devices for
its flexible availability, improving the communication between students and instructor,
gaining feedback on any courses. They use assignment submission, getting learning
material, schedule of tutorial meetings, exam date, and feedback. In line with the recent
literature study majority of the distance, learners preferred the effective use of web

technology in distance education teaching learning.

The analysis confirmed that more than 90% of respondents agreed that usability of the
Web-based teaching, learning is easy to use, saves time and money, create interactivity,
less cost in delivering most of learning material, services, improves or motivates
distance learners to attend or follow up learning. Learner get feedback for any request

through the system, they do not feel isolated from the institution.

The aim this research totally changing the traditional system to modern use of
technology more than automation. Most institution have ICT department they have no
more than knowledge using the common office program but there is high potential to

upgrade the traditional method distance education to modernized using mobile and
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computer. The finding of this research gives some insights to simplify teaching and

learning activity and solve the challenges of the learner.
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CHAPTER FIVE

PROPOSED SYSTEM

This chapter's goal is to create requirements that will help define and identify model user
scenarios. After these needs have been analyzed, the consequences for the system model
will be determined. The examination of student data, expert data, and secondary data
from Sandaero and Oxfo distance education institutions served as the foundation for the
work that was presented here. This chapter's content, which contributes to the overall

system design, is the outcome of that process.

Additionally, it offers a collaborative learning approach; sharing is nearly instantaneous
among users of the same content, resulting in immediate feedback and advice.
Additionally, WBDEL offers great portability by substituting small RAMs with
customized learning materials for books and notes. This type of learning is also
entertaining and interesting. As a result, using Web learning for a more engaging and

successful experience is easy.
5.1. Modeling the Current Learning System

We attempt to model the current system using use case, for example, take the OXFO
COLLAGE has learning system as shown below Figure 5.1.1 use case and most distance

education in Ethiopia uses this type of model.

The existing system is not any interaction between the instructor and student. The
student is isolated from the teaching-learning experience. All actions, which the support
system the distance education takes, place once a term like registration and payment.
However, the student and teacher are isolated. The student cannot get any help from the
teacher because there is no mechanism to create interaction in the current system. One
branch office needs many employees to run the traditional distance education system.
HERQA(Higher Education Relevance and Quality Agency) compels to have many

employees to get accreditation.
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Distance Education

Institution
Registrar

— Resignation

Make payment
Ra Cashier

Take material ———— 9

Submit Assignment . Material
Dispaccher

Take Exam

il [W’“«Nvigilator

Need Feedback

Tutor

- Query —— .

Coordinator

Instructor

Figure 5.1-1:-Existing Learning System of actors participate in it use case diagram modeling

5.1.1. Existing system of Production the Printed Material

The process of production for one course in the existing system is shown below in figure
5.1-2. The production of print materials like the module, assignment, and exams take
several times in ever steps through this process delay of availability of material the
student should come many times to the branch office if it is arrived. Even if the material
is arrived in centers; some materials may be lost and damaged due to the transportation

system.
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Figure 5.1-2:-The Existing Production System

5.2. Modeling the New System

The WBDEL consists of a mobile or web server broadcasting sub-system to share data
and resources among all computer devices connected to the server as well as a classroom
management and administration sub-system where all activities for blended learning,

collaboration, social networking, and learning assessment are carried out.

The proposed system is Web-based learning system that provides an efficient and easy
learning system that students can interact with teaching and learning practice. A simple
user interface used that facilitates the interaction with the system. Administrative tools

provide capabilities for implementing online courses.

An efficient student management system presents all the functions required by the

student , fully implement the concept of distance learning system.

5.2.1. Functional Requirements

An empirical study was conducted to investigate the current practices and challenges of

learning system as well as to identify the needs of distance learners towards web-based
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services. The findings of the empirical study provided as inputs and the required
conceptual support to the design and development of the Web-based teaching system.
The findings also served to prioritize areas of intervention based on the existing critical
gap and learner’s functional requirements. The following key findings were summarized
from chapter four that can be used as a basis for the design and development of Web-

based teaching system distance learners.

The new system is Web app utilization for learning system. The largest proportions of
respondents have a smartphone, tablets and computers which imply that learners have
devices with advanced features and can use them for accessing and exchange any
multimedia content. More than 70% of respondents agree the hard copies replace
learning material into web learning, students’ willingness to use technology instead of

the hard copy.

Therefore, web-based learning proposed in order to address the above-stated challenges,
gaps, solving these challenges used an input for functional requirements for the new

system.

5.2.2. Support from Literature

Support in designing and developing a Web-based learning system from chapter two as
well in order to investigate its practices and challenges. The findings of the literature
review provided input in the form of existing practices and challenges that served as the
basis for designing and developing a Web-based learning system. These findings also
provided the required conceptual support to the design and development of the learning-
teaching system. There many open sources to solve the traditional learning system.
Computer devices like mobile, tablets, and other are appear to be a more convenient tool
for learning than any other technological tools in terms of portability, accessibility,
affordability, operability, flexibility, and applicability

Generally, the functional requirements WBDEL of the system consists of the learning
center, the clients (users), system administration panel, and the server.. It is comprised of
many activities to achieve the requirements outlined for WBDEL. The activities
described in chapter 6 in the implementation part. The main three actors are students,

instructors, and administrator.

60
MU 2025

—
| —



APPROPRIATE TECHNOLOGY-BASED INFORMATION SYSTEM FOR DISTANCE EDUCATION IN MEKELLE

Students: who join the system?
Instructor: who will teach the student the required courses?

Administrator: who will control the overall system?

5.2.3. Nonfunctional Requirement

As many types of mobile learning requirements are described some of the dimensions,
four dimensions: pedagogical, economic and technical. This framework developed
based on personal experience in developing and evaluating Web-based distance
educationapplications, input from colleagues, the ISO 9126 software quality standard
and the literature on evaluation of human-computer interaction, e-learning, e-commerce

and web-based distance educationApplications(MLAS)

Non-Functional requirement explains and describes the user visible aspects of the

system. The following lists states the nonfunctional requirements.

» The system does not allow unauthorized users.

Security and Privacy Measures for Student Data, Payments, and Assessments

WBDEL enforces secure authentication and authorization by requiring unique user
accounts and role-based access control (student, instructor, administrator). Passwords are
stored using salted one-way hashing on the server, and session management is
implemented to prevent unauthorized access. Administrative functions (course
assignment, payment activation, grade entry) are restricted to authorized roles only.

To protect data confidentiality in transit, deployment should use HTTPS/TLS for all
client-server communication. Server-side input validation and parameterized database
queries are used to reduce risks of SQL injection and related attacks. Sensitive records
(student profiles, grades, payment status) are protected through access logging, least-
privilege database accounts, and regular backups to prevent data loss.

For payments and coupon activation, the system uses single-use coupon codes that are
validated against the server database and marked as “used” once redeemed, reducing the
risk of re-use or theft. When offline storage is used on the learner device, only the
minimum required cached data are stored locally, and the device’s built-in storage
encryption and application sandboxing are relied upon to reduce privacy risks. These
measures collectively address confidentiality, integrity, and availability requirements for
operating in a post-conflict, low-infrastructure context.

» The system should be platform independent.
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» The system should be extendable.
5.3. System Design

The design goals are derived from the functional and non-functional requirements of the
system, which were stated in the previous section of this document. They describe the

qualities of the system.

Information should be thoroughly analyzed to get a clear understanding of them to

categorize the users who use this system into the system.

5.3.1. Use Case Model

It is a detail description of the use-case view of the software architecture of WBDEL. It
describes the set of scenarios and/or use cases that represent some significant, central
functionality in the system. The WBDEL use cases are the student, the admin, and the
instructor initiate these use cases. The actors generalized as the payment system
controlled by the administrator, the invigilator, the tutor, the material dispatcher

activated done by instructor.
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Use Case Modeling New System

Create Coupon Card

Create Instructor Account
Upload Resource

Upload Assignment Assign Program and Course

upload Schedule Assign Instructor

<< include>>
<< include>> -

Verify [—

Registration ﬂ il

Write subject wall

<< include>>

Siugn Up
Instructor <«< include>>

<< include>> Admin
Authenticate User

Download Recourse post Announcemen

<< include>>

Create Student Account << include>>

Registre for Progran  Check Deadline

Read Subject wall
«< extend >>
Student

Check Assignment Check Acceptance

<« extend >>

Pay for Program

Submit Assignment > = A
9 <extends Check Deadline

Figure 5.3-1-Use Case Diagram New System Modeling

5.3.2. Class Diagram

It describes the structure of the WBDEL system using classes and objects of the system.
The classes are used to represent the object of the system in an abstract form. The

diagram shown below depicts the class diagram of the WBDEL.
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-coupon name:string
coupon seriakint

-getcouponname()
getcouponsiral()

I

create

adminname:string
Adminlevel:string

getadminname:string()

-memberName
username:string
password:string
accountid:string
getuserpassword()
getpassword()

Anncdate:date
anncetype:string
post:string

getdate()

data:date
Firstname:string usemame:string
Lastname:string massage:string
sex:string getmessage()
o= _ |
-getname() IS makes
. / _getsex()
IS
l‘S_GSSg”" d name:string
——has f\_l department:string
insid:int
create telphone:int
| L status:string
-dpartment:string T getname()
Sid:int getinsdepartment()
nter:strin
e | lupload/dwonlad l
2 gives
-getstudentinfo()
getstudentdepartement()
gestuder]tdorm

takes

coursenumber:string

cousecridit:integer
coursetitle:string
department:string

getcoursenumber()
getcousecridit()
getdepartment()

Figure 5.3-2-Class Diagram WBDEL System

5.4. Architecture

file name:string
filedate:data
file content:file

getname()
getdate()
getcontent()

The architecture determines the type of interactions that the components are going to

have. The architecture that this work uses is client-server architecture. In this type of

architecture, the server is responsible to receive a request from the client and respond to

the request, whereas the client is responsible to interact with that of the users of the

system.

The server parts of this work are of two types. The first type is a web server, which is

responsible to receive browsers' request through the Web app protocol and responds

accordingly. Whereas the second type of server is a database server, which is responsible

to provide the requested database services to the web server. The database server is
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generally responsible for the modification and insertion of data to the database. It can
only communicate with the web server.

The client side is a Web App which receives requests from the user of the system and
responds to the request by communicating with the web server. If the user has a request
for data, the browser passes the request to the web server then the web server passes the
request to the database server. As shown below the architecture of the system.the admin

and instructor receive and send a data through VPN(Virtual Private Network)

e -

Database Server

SIATLIRAT

i ] ‘
,d/

$

0

Q

!

L-,'

Offline Functionality and Synchronization Mechanism (Online/Offline Modes)

Offline access in WBDEL is achieved by using a local storage layer on the learner device
(mobile/tablet/computer) combined with a lightweight synchronization service on the
server. Core learning resources (course outlines, announcements, downloadable modules,
and previously accessed pages) are cached locally after the first successful connection.
When the network is unavailable, the client switches to offline mode and continues to
display cached content and allows the learner to complete offline tasks such as drafting
assignments, preparing messages, and viewing saved materials.

Synchronization is performed when connectivity is restored. The client maintains a queue
of “pending actions” (e.g., assignment uploads, discussion posts, profile updates) with
timestamps. Upon reconnection, the client authenticates, uploads queued actions through
an API endpoint, and then pulls updates from the server (new materials, instructor
feedback, grades, and announcements). To avoid conflicts, each record carries a last-
updated timestamp; if a conflict is detected (e.g., the same item edited both offline and
online), the server retains the latest version and logs a conflict for manual review by the
user or administrator.

The syncing mechanism is designed for low-bandwidth environments by prioritizing
small payloads (metadata first, then files), supporting resumable uploads for large files,
and limiting background synchronization to reduce data costs. This approach enables
“graceful degradation”: learners can continue studying with cached materials during
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outages and synchronize progress when a connection becomes available at the branch
office or through intermittent mobile data.

Figure 5.4-1:-Client-Server Architecture

Front End Bank End

1
Collect data M
== Application

>
XLogic
PHP/JavaScript/

Web Server

| Mobile app/Web
browser

JoUIRINT

Displays

File system
Users
HTML/CSS Images
files. Audio. Video

Database SQL

App

Figure 5.4-2: Architecture Front End and Back End
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5.4.1. Framework for cooperative and interactive Web-based learning

: % User:Instructor
eb-Based Learning User:Admin
Application

Responsibilit B
Online information Effectiveness [ Uploads activities

Expliation ., E Efficiency ] :
Skill improvement Statisilation B < Has full control Student assignment

Learnability % 0ver '{:h_e Exam schodula
Cameny B memorability activities and futoinal books and
’ Cognitive Load | g class material

1 : Response new i ¢
Timeliness students’ request Sioaciassignmen

Assigns a course Instructor admin
Interaction

Relevasce
ARy
Authonty

Parpose

1
Context
Cooperative and Interactive W el Learning Application
gsan Dused couperatit Learning Interactive Learning

Reading m Hoee g Soodket Stuknt bnkarchon

Disoussion in Expert Geve Soadem ot bmercn

Trasker is Hom Geoup Soodnt Leveaer leracton

Front side of user Backside side

Figure 5.4-4:-Framework for cooperative and interactive web-based learning
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5.4.1.1. Framework for cooperative and interactive Web

learning
Figure5.4. indicates a framework for cooperative and interactive Web learning. Harrison

et al was adopted with some modification to develop the cooperative and interactive
web learning framework for this study. The developed framework for this study was
designed based on previous research, the cooperative learning model, and interactive
learning theory. This framework is an adoption of the Jigsaw-based cooperative learning
model form and interaction theory form. The framework was used to develop a web
learning application to demonstrate how cooperative and interactive learning approaches
helps to improve online information evaluation skills of students. User, task, and context
are three factors that affect the usability of mobile learning applications. In this
framework, fask is identified as the online information evaluation skills of students that
should be improved after students have used the mobile application. The five online
information evaluation criteria were adopted from Association. User describes the
students that used the web application in an experiment study and participated in pre and
post-test. Context describes that the developed mobile application was based on the
Jigsaw-based cooperative learning model adopted from Aronson and the three types of
interaction theory adopted from Moore. This study adopted the seven usability are
according to from L. Harrison et a Effectiveness is the ability of a user to complete a
task in a specified context. Efficiency is the ability of the user to complete their task
with speed and accuracy. Satisfaction is the perceived level of comfort and
pleasantness afforded to the user through the use of the software. Learnability is
the ease with which a user can gain proficiency with an application. It typically
reflects how long it takes a person to be able to use the application effectively.
Memorability is the ability of a user to retain how to use an application effectively.
Errors The PACMAD usability model extends the description of Errors. Cognitive load
refers to the amount of cognitive processing required by the user to use the application
attributes of mobile applications including from PACMAD model in this study. The
researcher also identified timeliness or interactive response time as an important
usability attribute required in evaluating usability of cooperative and interactive mobile
learning applications reveals the implication of usability attributes in the mobile learning

context. Timelines:-To provide usability model that can be used to assess the usability of
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mobile applications in education context, usability model was improved in this study by
adding timeliness as another attribute of usability, Timeliness or response time means
“the degree to which user thinks a received message is time-sensitive or has immediate

feedback.
5.4.2. Deployment Diagram

The deployment diagram describes the relationship of components with that of hardware
nodes. It gives a high-level view of each component. The proposed system will
permanently reside on the server i.e. the Web Server that will host the pages. Whenever
a client (in our case the student, admin, and instructor) browses the site; some part of the
system will be transported to the client machine. Therefore, what is needed on the client
machine is only the Mobile App.The following are the machines that will be involved in
the WBDEL system operation:

Web Server: It is the server where the institution's official web site resides. Since the
system is part of the institution's official , it will also reside on the Web Server for better
performance.

Client Machine: The client machine is the mobile phone or digital computer from which
the student access the WBDEL system. This client machine can be anywhere in the
world where Internet access and mobile connection are available.

Backup Web Server: This server that will contain all the recent copies of the Web

Server.

' Registration
____ ] Subsystem

| Loading Files

Computer — Subsystem - )W.Learning
devices - Database

. ____ | Posting
Personal
Computers

) Subsystem

Administration
Subsystem

Figure 5.4-5:-Deployment Diagram for WBDEL System
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5.4.3. The System Development Tool

WBDEL developed using a database the researcher use MySQL database and also need
web server the researcher also going to use apache server. That run as local host need
have server-side scripting computer here the researcher also going to use PHP uses as a
server-side scripting language for establishing connection to the database. Insert
information into a database and for testing purposes the researcher need WampServer,
this Wamp server defines a Windows web development environment. It allows creating
a web application with Apache2, PHP and a MySQL database alongside, PhpMyAdmin
allows managing easily database. Finally, the researcher needs to create this android

application that communicates the MySQL database.

5.5. Android SDK

For developing the application using the Android SDK as it provides the tools and APIs
necessary to begin developing applications on the Android platform using the Java
programming language. It includes a mobile device emulator a virtual that runs on a
computer. The emulator lets you develop and test Android applications without using a

physical device.
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CHAPTER SIX
IMPLEMENTATION

This chapter is concerned with the implementation of WBDEL. This system is tested
based on functionality and performance in the environment of distance learning services

in any distance education learning system.

This research is aimed at designing and developing Web based teaching system. The
functional requirements of the proposed system were aligned with the specifications
derived from the empirical study and review of literature. The literature provided input
and conceptual support to the design and development of the computer and mobile based
teaching system. Therefore, the detailed specification and description of each component
is discussed below. The users that interact with the system application, specifically the

teaching content is categorized as follows based on their relevant roles.

6.1. Web-based Development

The application was architected with a dual-layer structure comprising the client-side
(front-end) and server-side (back-end) components. The front-end interface was
implemented as a web application, with mobile accessibility facilitated through Android
Studio version 2.2.3. For desktop users, the front-end was developed using standard web
technologies, including HTML, JavaScript, and CSS. The server-side functionality was

programmed using PHP, enabling dynamic content delivery and data management.

Within the context of this study, the system allows users to access distance education
resources—such as instructional materials and virtual classroom content—via both
mobile and computer platforms. This ensures flexible and inclusive access to learning
materials regardless of device type. The overall system architecture and operational

workflow are presented in a series of step-by-step diagrams provided below.
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6.2. Administrators

The administrator holds comprehensive access privileges within the system, initiating
their session through a secure login using a designated username and password. One of
the administrator’s primary responsibilities involves generating and managing coupon
cards, which include details such as the coupon name, serial number, and associated

price. These coupons are then distributed to designated educational centers.

Subsequently, the administrator processes incoming student applications, evaluating
each based on predefined eligibility criteria. Applicants are either accepted or rejected
accordingly. Upon acceptance, the system prompts students to complete their semester
fee payment. The administrator then proceeds to allocate courses and assign appropriate

instructors or tutors to each course.

The system supports multiple administrative functions via a web-based interface. These
include managing applicant requests, confirming or declining applications, verifying
student payments, and assigning academic programs. The administrator is also
responsible for entering key academic data such as program name, center location, year
level, semester, and academic year based on student enrollment. Furthermore, the
administrator may engage in direct communication with students through integrated

messaging or chat features.

6.3. Instructors

Instructors and tutors are granted secure access to the system through individual login
credentials comprising a username and password. Upon authentication, they are assigned
specific courses and student groups by the system administrator. Their primary
responsibilities include uploading instructional content and managing academic
activities such as student assignments, tutorial schedules, examination timetables,
textbooks, and other course-related materials. Additionally, they are tasked with

recording and submitting student performance data, including marks and final grades.
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Communication between instructors and students is facilitated through integrated
messaging and chat functionalities, allowing for the exchange of feedback and the
retrieval of submitted assignments. All instructional and administrative tasks are

conducted via a web-based interface on a computer platform.

Key instructional functions available to instructors include:

. Subject Wall: Posting general course information, including credit hours and

course descriptions

. Student Assignment: Uploading assignment materials for student access

. Tutorial Schedule: Publishing tutorial session timetables

. Exam Schedule: Uploading examination schedules

. Book/Class Materials: Sharing textbooks and supplementary learning resources
. Student Mark and Grade: Recording and uploading student assessment results

All educational resources and grading documents—whether in PDF, Word, or Excel
format—can be uploaded directly through the system using the designated upload
feature.

6.4. Students

Distance learners: have the privilege to access selected files. He should be registered or
sign up in the registration form by purchasing, coupon card from the centers after
registration .He log in his user name and password, then fill the application form. He
waits his acceptance from the university. If he is qualified for the specific program; he
gets the acceptance otherwise rejected. After acceptance the mobile app asks term
payment by purchasing the coupon card from centers then, user pays term payment.

After completion of term, payment for course the page automatically activates and the
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student starts the class. Finally, the student knows the course and the instructor assigned.

He can make downloading the necessary material for learning.

1% step:- The student open Mobile App the following figure open as shown

Well Come to Oxfo College of
Distance Education

Figure 6.4-1:-Welcome Page from the App Figure 6.4-2:-Web based App Home Page
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2" Step: - The student sign up from home page and fill registration as shown following

3

Figure 6.4-4:-Registration Page Figure 6.4-3:-Registration Page

After the student sign up, he gets and log in user name and password when fill the

application page shown

Oxfo-Collaga Distance
Lt B R S

N

Figure 6.4-7:-Application form Figure 6.4-6:-waiting page accepted or
rejected

Figure 6.4-5:-Semester payment

—
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After filling the necessary field application from the student gets message successfully
registered. Then close and log in he get the message ‘“Please wait until the university
accepted your applicant” after the Admin University accepted student. The page asks to

pay semester payment by purchasing Coupon card then he pays semester payment.

Figure 6.4-9:-Web app see the prepared course Figure 6.4-8:- Material down load
and assign instructor page

The app gives this message “Semester Payment Successfully Paid Now Your Account Is
Active Thank You!” Then, the student is active and attends the class and download the

learning material.

The course and instructor is prepared the student get in his web page. The student click
the button for example the Course( for example Introduction Principle Accounting)
When click the Subject Wall in formation about the subject, Student Assignment, Exam
schedule, Book Class Materials and Student Mark and Grade button displayed.

6.5. Evaluation of WBDEL

To evaluate the feasibility, effectiveness, and suitability of WBDEL in computing
education, conducted quantitative in Oxfo collage at Mekelle. The aim of this
experiment was to assess the usability of the artifact-WBDEL. In the case of quantitative
approach, a questionnaire administered to obtain narrowing the gap between student and
teacher, removing the student isolation, student pace on leaning, getting feedback and

learning material on time analyzed descriptive statistics.
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The International Organization for Standardization (ISO) was founded in 1946 in order to
facilitate international trade, international coordination and unification of industrial
standards by providing a single set of standards that would be recognized and respected
(E. L. Psomas, 2009). ISO 9126 was originally developed in 1991 to provide a
framework for evaluating software quality and then refined over a further ten year period
(A.Abran, 2003). Many studies criticize ISO 9126 for not prescribing specific quality
requirements, but instead defining a general framework for the evaluation of software
quality (S. Valenti, 2002). The researcher believes that this is in fact one of its strengths
as it is more adaptable and can be used across many systems, including Web-based
distance educationsystems. The original model defined six product characteristics (Figure
6.5-1).These six characteristics are further subdivided into a number of sub-

characteristics (see Table 9).

Are the required functions available in the

software?
How easy is to transfer to I F unctionality How reliable is the
another environment? software?
I Portability Reliability I
ISO 9126

‘ Maintainability Usability I
How easy is to modify the I Efﬁciency Is the software easy to
software? use?

How efficient is the software?

Figure 6.5-1:-ISO 912669

The study gathered responses to the questionnaire addressing the existing practices and
challenges of conventional distance education comparing utilization mobile apps
evaluation. This provided closer feedback and allowed to ask additional specific

questions when the answers were vague and with brief introduction.
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6.5.1. Characteristic and sub-characteristics

Characteristic

Sub-characteristic

Explanation

Functionality Suitability Can software perform the tasks required?
Accurateness Is the result as expected?
Interoperability Can the system interact with another system?
Security Does the software prevent unauthorised access?
Reliability Maturity Hawve most of the faults in the software been eliminated over
time?
Fault tolerance Is the software capable of handling errors?
Recoverability Can the software resume working and restore lost data after
failure?
Usability Understandability Does the user comprehend how to use the system easily?
Learnability Can the user learn to use the system easily?
Operability Can the user use the system without much effort?
Attractiveness Does the interface look good?
Efficiency Time Behaviour How quickly does the system respond?

Resource Utilisation

Does the system utilise resources efficiently?

Maintainability Analysability Can faults be easily diagnosed?
Changeability Can the software be easily modified?
Stability Can the software continue functioning if changes are made?
Testability Can the software be tested easily?

Portability Adaptability Can the software be moved to other environments?

Installability
Conformance
Replaceability

Can the software be installed easily?
Does the software comply with portability standards?
Can the software easily replace other software?

All characteristics

Compliance

Does the software comply with laws or regulations?

Table 8:-ISO 9126 Characteristic and sub-characteristics

6.5.2. Results

The results were summarized using an issue-based ISO 9126 mapping that relates
each quality sub-characteristic to the main tools offered by the WBDEL system (see
Table 9). In the table, an empty cell indicates that no usability issue was observed for
that tool under the given sub-characteristic during the pilot, or that the item was not
applicable/not evaluated in that session. Where a deficiency was identified, a
numbered code is shown in the corresponding cell, and the meaning of each code is

explained in the legend that follows.
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6.5.3. Quality Characteristics

3 ’
Students' and Teachers' Tools Admin &Teacher's
tools
3 5 -
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5 = = = ©n <
= 3 S 2 =) 2 =
Z = 2 3 51 32| 2 & 5
B = = = o = < 2 » Iy
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Suitability:-Can software perform the tasks required?
> 1.1 v v v v v 12 v 12
.- ?
j_i 12 Accurateness:- Is the result as expected? v v v v v v v v
g Interoperability:- Can the system interact with another
S| 13 | system? v v v | v | v | v ]v v 14
g Security:- Does the software prevent unauthorized access? 9
é 14 v v v v v v | v v v
Compliance:- Does the software comply with laws or
1 1.5 | regulations? v v v v v v v v v
Maturity:- Have most of the faults in the software been
2.1 eliminated over v v v v v v v v v
. Fault tolerance:- Is the software capable of handling
Re.ll. 23 errors? v 1.4 v v v v 13 v v
abili Recoverability:- Can the software resume working and
2 |ty 9.5 | restore lost data after v 2 v v v v 13 v v
Understandability:- Does the user comprehend how to
3.1 | use the system easily? v 2 v 5 7 v 12 v 10
Learnability: - Can the user learn to use the system easily?
2 3.2 2 v 5 7 v |12 v 10
o + . i 2
.E 33 Attractiveness:-Does the interface look good? 3 3 v v 3 3 3
s Operability:-Can the user use the system without much
3 Ol 34 | effort? 5 3 v 14
< Time Behavior :- How quickly does the system respond?
s 4.1 ey Y P 6 |8 |6 |14
i) Resource Utilizations: - Does the system utilize resources
= efficiently?
4 = o 42
Sl s Analyzability:- Can faults be easily diagnosed?
?—E 59 Changeability:- Can the software be easily modified?
= .
s Stability:-Can the software continue functioning if
R=! 5.3 | changes are made? v v v v v v v v v
g Testability:-Can the software be tested easily?
5 =S| 54
Adaptability:-Can the software be moved to other
6.1 environments?
62 Installability:- Can the software be installed easily?
j? Conformance:- Does the software comply with
— ili 9
‘= 63 portability standards? v v v v v v v v v
g Replaceability:- can software easily replace other
=) software?
6 =l 64 v v v v v v | v v v
Table 9:-Evaluation of WBDEL using ISO 9126
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Legends for Table 10

1. Accepts null content when content is logically required.

2. Lack of labeling regarding the required field makes it more difficult to use.

3. Font size is too small. Huge inconsistencies in font from one page to another.

4. The system does not check for validity of dates when teaching materials will become
available.

5. Poor navigation. A menu of navigation buttons is needed instead of
the one button provided, and these need to be clearly named
according to their function.

6. Loading group page was very slow when lots of users were online.

7. Problem with interpreting non-standard terminology.

8. Chat room is very slow in initializing.

9. May the coupon card stolen and used without paying

10. Poor functionality and hard to understand how to use it: unable to display a grade.

11. Cannot search on user’s first name and cannot list all group
members

12. When creating new groups, system is unable to cope with a too long group
description.

13. Most of the buttons involved cannot be activated from the

keyboard. This affects time behavior.

6.5.4. Learners Evaluation with Related Challenges of the Existing System

30 participants were selected from OXFO COLLAGE distance education learners in
Mekelle office, in order to confirm the system acceptable or not 27(90%) were properly
filled and returned.Finally, this evaluation fulfills to solve key challenges that OXFO
COLLAGE distance learners faced increase cost, lack of feedback from instructor,
delayed material, no interactive with the printing material, poor quality of papers and
printing press. The opinions of students which were collected through multiple choice
questionnaires, were examined and are presented in Table 11.

Pilot Testing Scale and Stakeholder Involvement
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The pilot evaluation with 27 valid learner responses was conducted as a formative
usability and feasibility test rather than a statistically representative impact study. Its
purpose was to identify interface issues, workflow gaps (registration, payment activation,
assignment submission, feedback), and offline/low-bandwidth constraints before wider
rollout. Therefore, findings from the pilot are interpreted as indicative of usability
strengths and weaknesses, not as definitive generalization to all distance learners.

To improve representativeness and triangulation, the study also incorporated stakeholder
input beyond learners. Instructors/tutors and administrators/coordinators were engaged
through expert interviews and walkthrough reviews during requirements analysis and
prototype validation (see interview summary table), providing feedback on course
management, assessment workflows, and administrative controls. A larger-scale pilot
involving multiple centers and additional instructor/admin participants is proposed as a
next step for full deployment.

Table 10:-Evaluation of Web app usability

Agree Uncertain Disagree
No | Variable FQ27) | % FQ27) | % FQ27) | %
The cost of downloading the web course materials is | 24 88.9% |1 3.7% 2 7.4%
1 acceptable
The cost of uploading response of assignment is | 23 852% |0 0.0% 4 14.8%
2 acceptable
3 The cost of Mobile/ computer is reasonable 25 92.6% | 1 3.7% 1 3.7%
4 This Web app is easy to install. 23 85.2% |2 7% 2 7%
5 One can get the material any time 25 92.6% |1 3.7% |1 3.7%
Use of mobile/computer increases the learning | 23 85.2% |3 11.1% |1 3.7%
6 pace
7 Access to content learning menu is fast 21 77.8% | 6 22% 0 0%
Q App menu icons are working properly. 8 29.6 4 14.8 15 55.5

Looking at Table 11 it is clear that most of the student, they expressed a high level of
agreement on the cost aspect of a Web application. . When examining the opinions of
students on “The cost of Mobile/comuting device is reasonable”, ” The cost of downloading
the mobile course materials is acceptable” and “The cost of uploading response of assignment is
acceptable it can be seen that “agree” answer has a considerably high rate 92.6% ,
88.9% and 85.2% respectively. This shows that students generally accept the cost on a

mobile educational application developed. It emerged during the observations that the
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students enjoyed the use of mobile application very much when compared to the

traditional distance education system.

Table 11 shows a percentage the learner can install the app in branch office in offline
state because they once for short introduction how the teaching leaning activity takes
place. The get material get any time through the app, as result “increases the learning
pace” 85.2%, agreed increase the learning speed. Because they can learn at any time and
any place with their flexibility on bus station or any sort of certain queue. Majority of
students expressed a high level of agreement .It shows that mobile application can
exceed the barriers between in-class and out-of-class experiences with opportunities for
anywhere anytime learning and the potential for students to participate in educational

activities beyond the limitations of the traditional study.

Table 11 shows 77.8% felt that “Access to content learning menu is fast. In contrast, a high
percentage 55.5% get difficulty menu icons are working properly. It appeared during the
observations this difficulty arise due to the phone compatibility issue. Different devices
may have similar or different accessibility features. Therefore, the instructor has to
ensure every student will benefit from the devices at hand or else equal alternatives for
those unable to exercise the technologies should be provided (Ziden, 2013). The
problem related poor quality of papers and printing press totally solved using mobile

phones or other mobile devices for viewing the learning materials.

6.5.5. Discussion
From our evaluation, we discovered many errors with the system. Some of these are

critical to user satisfaction and some are minor. This depends on who the user is
(Admin, teacher or student). The ISO 9126 model provides an indication to educators
and educational administrators of the quality of a system they are considering buying

into and provides a basis of comparison of different systems.

Though our results demonstrate the ISO 9126 model is useful in evaluating Web-
based distance educationsystems, the researchers also have some recommendations
on how it could be enhanced. Firstly, the researcher believes that it could be
improved by having a global characteristic to summarize the overall user satisfaction.

To determine the user satisfaction level, it is not possible to simply add up the
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number of problem sub- characteristics. Different users will have different priorities
that will influence on which characteristics they will place more emphasis. Therefore,
we need to consider incorporating a final characteristic for the user to state whether

the particular tool being evaluated is acceptable overall or not.

Secondly, the sub-characteristic Appearance is too general and covers too many
different factors and is therefore not very helpful. It is recommended that the sub-
characteristics included under Usability be extended to include more specific
appearance factors based on accepted HCI usability principles. For example, Usability
should include the sub-characteristics consistency, simplicity, legibility (e.g font size)

and use of color (Preeece, 2002).
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CHAPTER SEVEN

CONCLUSION AND RECOMMENDATION

7.1. Conclusion

The objective of this study is to design and develop Web-based distance education
learning system that can address the existing challenges and provide effective teaching
learning to distance learners by taking Institutions of Distance education as a case.
This study is an example of Mixed method, an inclusive framework that employs
different, mutually constituting methods and techniques to address a research problem.
Questionnaires, interviews, personal observations, and documentary analysis were the
instruments employed to gather the required data. The major findings of this study can

be summarized as follows:

A survey was conducted to identify the existing practices and challenges associated
with distance learning system and serve as for student functional requirements. This
empirical study provided input for the design and development of mobile based
learning distance learning some of the major inputs were make learning is easy to use,
saves time and money, create interactivity, less cost in delivering most of learning
material, services, improves or motivates distance learners. The findings of these
studies provide contributions to the design of prototype mobile-based distance
learning. This system introduced a new approach for providing service for distance
learners. User evaluated and validated the system a significant change in brings
learning activity in to their home. WBDEL application developed with an emphasis on

noticeable presentation and integrated distance education and learning materials.

Research findings indicate that Web applications like WBDEL have the potential to
provide a different and exciting learning experience for users. The application of
Computer technology for learning purposes is boundless, especially because mobile,
tablet and PDA devices are now common amongst students. It was also found that
largest proportion of respondents have smartphone which implies that learners have

mobile phones with advanced features. Most of the previous studies showed a positive
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impact and encouraging results; Web-based education has vast potential implications

and benefits especially in life learning.

This study has showed that in order to move beyond putting material online to
making that material adapted to the various Computer technologies through which it is
disseminated, there are a number of challenges. The study have discussed lightening
challenges pertaining to training teachers and students on technology use web-based
distance education benefits, strengthening policy, building robust infrastructures,
integrating social media in learning platforms. It is deemed relevant for teachers and
leaners, promoting sound practices for instructional and content design, providing
constant technical support for teachers and students, and promoting the use of
open source applications to minimize costs. There is no doubt that emerging web
based distance education environments in a developing country would be

implemented over a long time.

Having shown the contributions of this study, there are limitations. One of the
limitations of this research is the limited scope and boundaries pertaining to the study

having been conducted at Institutions of Distance education .

7.2. Recommendation

In this study an attempt is made to design a Web-based learning for distance
education. For a better reliable and effective service, The research recommend to

investigate an integration of WBDEL with web-based systems.

Since the present study was restricted only at Mekelle as a case in a distance
education, research should be conducted for investigation in the practices and
challenges of distance education at country level to enhance the features of the system
and make it applicable. Future research can be conducted with a larger sample size to
obtain an in-depth analysis of the usage of smart devices for information access and

sharing activities.
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In addition, further research should been conducted with the aim of improving the
functionality of introducing additional features for Web-based on distance education

and the payment system is integrated with in system.

HERQA (Higher Education Relevance and Quality Agency) gives accreditation for
distance education institutes in Ethiopia. The HERQA should take modern use of
technology one of criteria to get accreditation for the institutes. Policy maker uses this
study standardize its policy. If any distance education institutes want to get
accreditation from the they should have modern use of technology. They should apply
small segment of Web-based learning to improve the quality of education in Ethiopia.

Sustainability, Scalability, and Maintenance Plan for WBDEL

To ensure scalability and sustainability after implementation, WBDEL should be
maintained through a shared governance model involving (i) the hosting institution’s ICT
unit, (ii) the distance education center/branch office, and (iii) designated academic
coordinators. The ICT unit would manage server administration, backups, user account
provisioning, and security updates; the distance education center would provide first-line
user support; and academic coordinators would oversee course setup and quality
assurance.

A practical sustainability roadmap is proposed: (1) capacity building for local IT staff
through short trainings on the selected open-source stack (PHP/MySQL/Moodle
components where applicable), (2) budgeting for recurring costs (domain/hosting, modest
server hardware or cloud fees, backup storage, and occasional maintenance visits), and
(3) establishing a help-desk workflow for issue reporting, ticket tracking, and release
cycles for incremental updates. Using open-source tools reduces licensing cost and
supports long-term maintenance within local institutional capacity.

Barrier Prioritization and Phased Implementation Strategy

Based on the identified barriers, implementation should be phased by prioritizing: (1)
connectivity/electricity instability, (i1) delayed materials and limited instructor feedback,
(111) digital literacy gaps, and (iv) device affordability and data costs. Phase 1 (Pilot, one
center): deploy core functions—registration, announcements, module distribution,
assignment submission, and feedback—together with offline caching and basic support.
Phase 2 (Scale to multiple centers): add group discussion, chat, grade reporting, and
strengthened analytics, with continuous training. Phase 3 (Integration and optimization):
integrate with institutional systems (where available), refine payment workflows, add
accessibility enhancements, and formalize policy alignment for accreditation.

Training and Support Mechanisms for Adoption
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Effective adoption requires structured orientation and ongoing support. It is
recommended to provide: (i) short onboarding sessions for students at the branch office
(account setup, offline use, assignment submission), (ii) instructor training on course
management and feedback workflows, and (iii) simple user guides in English and
Tigrinya with screenshots for common tasks. Peer support groups and a designated focal
person at each center can reduce support load and improve learner confidence.

Digital Equity, Accessibility, and Conflict Sensitivity

To bridge the digital divide, complementary measures such as device-lending schemes,
community access points (campus/center Wi-Fi windows), and low-bandwidth content
formats (compressed PDFs, audio summaries) are recommended. For learners with low
digital literacy, the interface should prioritize clear labeling, consistent navigation, and
minimal steps to complete key tasks.

Accessibility and inclusion should be strengthened by supporting readable font sizes,
high-contrast options, keyboard navigation where possible, and alternative text for key
images. In post-conflict settings, conflict sensitivity can be supported through flexible
deadlines, asynchronous participation options, and referral information for academic and
psychosocial support services for displaced or traumatized learners.

Longitudinal Evaluation and Learning-Outcome Assessment

Beyond immediate usability, a longitudinal evaluation plan is recommended to measure
impact on learning outcomes and retention. This can include pre- and post-
implementation surveys of perceived usefulness/ease of use, analysis of assignment
completion and feedback turnaround time, and institutional indicators such as dropout
rates, course completion, and graduation progression over at least one academic year.
Comparative analysis between print-based cohorts and WBDEL-supported cohorts can
provide stronger evidence for effectiveness.

Risk Mitigation and Multi-Platform Continuity

Given unstable electricity and internet, WBDEL should maintain continuity through
offline-first design, scheduled synchronization opportunities at centers, and content
packaging that can be shared locally (e.g., via local Wi-Fi hotspot or removable media).
As an additional enhancement, a multi-platform approach can be explored where critical
notifications (deadlines, announcements) are also delivered through SMS for learners
without reliable smartphones or data connectivity, ensuring graceful degradation of
service.

Engagement with Educational Authorities and Policy Alignment
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For institutionalization, engagement with educational authorities and quality assurance
bodies is recommended to align WBDEL with distance education standards and
accreditation criteria. Stakeholder workshops with HERQA, regional education
authorities, and institutional leadership can support adoption, resource allocation, and
integration into broader distance education strategies.
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Appendix B:- Document Analysis Related to Sample Module Print
Quality and Paper Quality
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Appendix C:- Questioner English Version

English version of written consent form for Students
Greetings. My name is Kidane Teklay. I would like to inform you that we will have a
brief discussion related to this research study. Before proceeding, I kindly ask you to
carefully listen as I explain the purpose and general conditions of the study. After this
explanation, you may indicate whether you agree or decline to participate.
Consent Form
The objective of this study is to evaluate the implementation of computing device
technology for Web-based language learning within the distance education program at
OXFO College. The findings may assist program administrators in designing and
deploying suitable communication technologies, thereby improving interaction between
students and distance education providers.
Your participation will require approximately 20 to 30 minutes of your time. All
information you provide will be treated with strict confidentiality. Your personal
identifiers such as name and address will not be recorded during the interview to ensure
your privacy is protected. You have the right to skip any questions that you find
uncomfortable or do not wish to answer. Nonetheless, your responses are vital to the
assessment and enhancement of the program. Please be assured that all data collected
will be used exclusively for research purposes.
Do you consent to participate in this study?
LI Yes, I agree
LI No, I do not agree
Date:

Thank you for your time and cooperation.
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No  |Questions Coding Categories
Male
1.1  [Sex of respondent
Female
1.2 How old are you? CObelow25 [26-36 [37-46 CJAbove
1.3 Department
1.4 IAdmission year
1.5  [Current year o1t o2rd 3 o4t

Section II: Response on Distance Education Problems and Good Practice

No  |Questions Coding Categories
2.1 |Of your distance-learning, what has been|l.understanding the module content
more difficult to complete and with the2.solving problems or answering self —checkl
relation printing and paper quality? exercise in the module
(Please check all that apply.) 3.Assignments
4. If others specify
2.2 Do you get module as you need? 1.Yes
2. No
2.3 |Do you get instructor as you want? 1.Yes
2.No
2.4 Do you get the assignment feedback after|l.Yes

submission?

2.No

Section III: Student Challenges with Related to Distance Education Institutions

No

Questions

Coding Categories

3.1

university center in km?

How far is your home from the | 1-20

21-40
41-60
61-80
<200

If others specify
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3.2

What is the cost of transportation from

your home to university?

<8

<15

<30

<39

50-85

If others specify

3.4

Your answer is no, how many times
come to the university to get the

the module and

Every week

Twice weeks

learning material

assignment?

Every month
Every two months

Every three months
If others specify

Section IV: Computing Device access (owners) and use patterns use of
Students
No Questions Coding Categories
4.1 Do you have mobile,tablate orlYes No
deskton?
4.2 what type mobile,tablate orl.Standard Cellular
desktop do you have? 2.Smartphone android version
3.I have no
4.3 If yes, for above question For|l.One Year
how long do you have it? 2.Two years
3. Three Years
4. Other
4.4 Do you use your mobile, for|l.Yes
learning  nurnacae in  dictancal 2 NIO

Section V: Intention to Use Web Based Distance Education Learning

No. | Questions Coding Categories
5.1 It is good university to use mobile instead of hard | 1.Yes
copy? 2. No
( o5 )
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52

If Institutions of Distance education

(OXFO

COLLAGE) introduces tutoring service using

mobile,tablate or desktop , would you use it?

1.Yes
2.No
3.May be

Section VI: Students’ attitude towards the use of mobile,tablate or desktop in distance

education

Please Rate the Extent to Which You Agree With the Following Statements (Please
Check Only One Option).

I.Yes(1) 2:No(2) 3: I don’t know (3)

Questions
NO |How important do you think is the use for|
. o _ Yes (1) [No(2) [IDon’t Know(3)
mobile base in distance education?
6.1 In time saving
6.2 [Increase your learning peace
63 To maximize interaction between the student
‘ and the learning
64 Minimize transportation and other related
. costs
[ 99 )
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Appendix D :- Questioner Tigrinya Version

aPA LL0CHT:

LHTIPUCTLUL PP

LT CHav vt RICCTINT BNTNRE,

Nch(&d HTAY §FL P74,

hC +917¢-2:

avh P

AA%° nLY HRAL 2NYA: AN avPA RLOCAHT ANl §& hePPF P/t T8 A1CCTV0T HhT S, T/t
PN LH ChPT FIPUCE NHOA ACANE P850 T Pnee ANTH 0ATT Ak aP8SHT: AN PN ChPT
TPUCTE @S NNt ChPt TPUCT HUA §8 P AN+ FPPUCE(PAET) aPOCh A rHCTT
PN (VH HIPUCT T9°9°09° hex AH, £97 av8Cort AnAt TPOLAT LaNFTT FNAIT7 AP
ANl HUAPLP® thFEN® avaCh 17 i ooach hoNeP o h&Ct? WAkt LEhIT7
AHNAO 7I°CAA DAh IHI® A N N FOAT. @8t Ak aP8SHT: AH. i AP HEe §& CohPT
TIUCT YPUD- 79I LT HeheTH hes:

OH. aealAt AN hAST ARAET A7-90C7 HC: HhFaEn® +hat hge PagA: LahkT?
FNATT TPAALRT NHOO aPACH PPADPT A& 1PFATT A18ATE CohebT TIUCT A0 A9°F
atOP At Adcks @7 AIPOC: HDY TP H0ed PamC h9° Hohoe APLae
NN Wk

A T TPUCE &7 Al 92250 Hie A0 11 ATU0 AT HEAM PAT: (H I 07T Al
NHONH 0L HHA AP HTT AL At aPRGoE ALY hes WY UL CASR PO AAP:
(dich ACAKE TVAD-G vE 1448 ATHNAR 79°CHA Nh HT W

A0 PA ot hTATe @FLRT 42

Oh® OKLATI710T AP +7

PP7e0L!
P47 hi4d: NHON HEAR T1hN&E it T9176-2 P°hJT
t.& cht ot
1.1 o 1.+a
2.7
1.2 7L qovth Ae? OnN 25 0FF026-36 [137-46 10477004,
1.3 H.C/nGA. TI°VCT -
1.4 TIhhé VG
1.5 G& 9°H1Q “Iti(Year of Admission)
1.6 aA N2L.8 Gavth AR? Oled2e O3 48

NAKL héA: - a0t T 8+P ANG-ChT V&P T Al Cohdbt FIPUCT
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T+ hot avayCh St
2.1 Al h&A. Chd TPUCE: 6T | 1. Fntt oG FIPUCT
OLPTT htav Ty Q-HI® HOO(- AP5L
A% HPS HONLh? 2. h&A chh O-0PP avCavg.(082T)
3. b dt ot M
4. DAk ATTYAR 10
2.2 1. h@
A HEAAL < PPFA Tl 702 2.hO4A
23 vt aogPyC Al HEAD? < hilAn | 1 ho
FRAN AA? 2.h84A
2.4 A9 KRagavyt ¢ Mttt 0F M | 1. ho
TASPI° LI°AG L0907 2.he4A
AAAL h4A: - IHOO API° +I°Y(E NaPTIXC Cehb T TIPUCT HOTPIPI® A199t I°hT
+. chefx avayCp St
3.1 ol A 0 R FPUCHR Hee Cahd (T92) h78e 1. 1-20
enmr? 2. 21-40
3. 41-60
4. 61-80
5. <200
6. hAA TYA% 2906~
3.2 Gl hAS: hrtargh hAH G0 avadhP @34 2+ h7Le 1. <8
Lho7? (NC) 2. <15
3. <30
4. <39
5. 50-85
6. ALA TYAL 2906
33 AL LA ThONS h7Le I LDNG? 1. GavGP
2. &N agv<7 hvt <,
3. OCHheP
4. Al ®Cch. AT
5. 54l @Cch. AANT “IH,
6. hlLA 1702 £o0N6

N9 hdd: NHOO 487 PALA HAPIP: hI°h'D7 N72LL i g° HPPar- Pt

—
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t.k ek aTICH I
1. ho
il PALA: AT 0L LANPT Adh £22 | 2 heda
\NA AD W7D A8 G817 1. AF28CE PALA
4 2. ATICT €7 AILCLE I NN LA T(RI&D-()
3.0 &7
4. 00k ATHYAR ANE
aGH PP PI° B0, Cav? 1 ch® Gavt
i 2 hévt Gavot
3 aant qavt
4 Ak YA 2106
PAgAIFNAT O LOhET Tt | 1. hO
4.5 ACHF P°IOYC PO TIPIC aPAlt HING | 2. A4
LMmPav-2.?

AIPAL N4 - (PN NAT L LA T 9P/ C HAPT® LAD-1T Ioch It

+.& et aTCH It

51 At DAE Nl PEA PTPP PALAIFNAT OF | | a(+F AR
LANPT ArFHTPION? 2. 60+P KRN

3.AFAM PNALT

5.2 At G0 ChPt DAE FPUCTE 1 BN-LH(AT-ALT) | 1. A
o7 A7t HEIPC LrPar-( &7 2 K8 PPavNY

3.C9605 Agn 77

ALAL N4 1- A 19974 Al CRN PALATINAF O LANPT HAP AZhAP AHFPANT K
HAB(: AR he P42 (1) AD (2) ABGAT (3) ABLATT

ok Al PARAIINAT @R LANFT NChP RGO A18A. | (1) A | (2) ARFAT
gavhah?

(3)
hRLATT

6.1 . & (&ETN)?
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6.2 POME, TPUCT LO-NR?
6.3 Al a7y 994277 Lt FIPUCTT Hie Chl 20-00°?

+99Y© NHOO (L FIPUCE HAhA 4100 £PeC?
6.4

Ge avpkh, (PR4AH.PT) ®RhFTT HHOOLT ORh I
6.5 2F70?
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Appendix E: - Interview for Experts

Guide for in-depth interview for qualitative

L. Introduction
Greeting. Introduce yourself and Objective of the study.
We are going to talk about computing device technologies Support of Effective
mobileWeb-base learning distance education in Institutions of Distance education
Mekelle. The purpose of this discussion is for you to share your ideas, perceptions and
experiences about distance education of hard copy system knowledge, attitude,
utilization leave, and factors that affect using mobile phone assisted g in your
University with me so that we can explore and identify the effective of distance
education using technology accordingly.
Please give me some time?

e Please write your valuable suggestion
II. In-depth interview guide for distance education expertise(focal person)

and student service supporter For distance education expertise (focal

person)
1. What do you think about Web based apps implementation for students

replacing module?

2. What do you think are the major challenges or problems in designing and
implementation mobile,tablate or desktop for students replacing module in

your university?
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3. How does mobile,tablate or desktop support distance education?

Any additional comment

Additional information use the Back Side
Thank you for sharing your thoughts, perceptions, and experiences

Thank you very much for you cooperation in case of related to the questionnaire or the
overall study related issues you can use the contact information as: Email:
sadukidul@gmail.com/ 0963727190

Appendix F: - Evaluation of WBDEL

English version of written consent form for Students
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I am asking you for a little of your time, about 20 - 30 minutes only to help us in this

study. The information you give me will be kept confidential and your name and

address is not recorded in the interview to protect your confidentiality. You have also

the rights to answer or not for the questions which might be inconvenient for you

.However, your information is very important to evaluate and improve the program

.Again we would like to confirm to you that all your answers are confidential and

used for research purpose only .

Are you willing to participate in this study?

Yes, [ agree O
No I disagree™

L. Evolution of Web-based usability

§ Admin
- Students' and Teachers' Tools &Teacher's tools
5 = % E
- = = S| » <
5] S g = = 2 ©
1 5 2 S 2|1 2| 2| & 3
P = g = () = < Iz =1
s 2 0@ | 2 S Elz| 2 Slogl 2
= = E| £ | b7 g | = S| 8| 28 ~
&) TR 5E & | 53 2 =z Sl 8| & 22 I
N —r SH| 885 @ ° 8 28 3 g E 'z 5 &
0 No Sub-characteristics e L2 858 55|51 S| 24 5
Suitability:-Can software perform the tasks
1.1 | required?
Q 1.2 | Accurateness:- Is the result as expected?
= Interoperability:- Can the system interact
5 with another system?
= 13
2 Security:- Does the software prevent
é 1.4 | unauthorized access?
Compliance:- Does the software comply with
: 15 laws or regulations?
Maturity:- Have most of the faults in the
2.1 | software been eliminated over
.%‘ Fault tolerance:- Is the software capable of
E 2.3 | handling errors?
8 Recoverability:- Can the software resume
5 E’ 55 working and restore lost data after
Understandability:- Does the user
3.1 | comprehend how to use the system easily?
2 Learnability :- Can the user learn to use the
;E 3.2 | system easily?
s Attractiveness :-Does the interface look
3 =| 3.3 ]| good?
{106 ]
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Operability Can the user use the system

3.4 | without much effort?
) Time Behaviour :- How quickly does the
.afa 4.1 | system respond?
é Resource Utilizations :- Does the system
B | 4.2 | utilize resources efficiently?
Analysability:- Can faults be easily
5.1 | diagnosed?
o) Changeability:- Can the software be easily
=] 5.2 | modified?
= Stability :-Can the software continue
*2 5.3 | functioning if changes are made?
‘= Testability :-Can the software be tested
>| 5.4 | easily?
Adaptability :-Can the software be moved to
6.1 | other environments?
Installability:- Can the software be installed
> 6.2 | easily?
:;E Conformance:- Does the software comply
S |63 | with portability standards?
b ReplaceabilityC:- software easily replace
fj 6.4 | other software?

11. Evaluation users

No

Variable

Agree

Uncertain

Disagree

The cost of downloading the Web course materials is
acceptable

[\

The cost of uploading response of assignment is
acceptable

The cost of mobile,tablate or desktop is reasonable

This Web-based is easy to install.(crom.safari)

One can get the material any time

N | B~ W

Use of mobile,tablate or desktop increases the
learning pace

-

Access to content learning menu is fast

App menu icons are working properly.

<
C
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