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ABSTRACT: The use of Learning Management Systems (LMS) in secondary education is revolutionizing traditional
teaching methods by providing tools for sharing digital content, facilitating communication, and conducting assessments.
However, the effective adoption of LMS depends on the abilities of both teachers and students to use these platforms
proficiently. This study, conducted in Ghana's Ashanti Region using mixed methods, explores the essential skills needed for
successful LMS use in high schools. Data were gathered through structured questionnaires given to 40 teachers and 35
students, along with semi-structured interviews and focus group discussions. The results underscore that technical skills,
the ability to integrate technology with teaching, and self-directed learning are vital for fully utilizing LMS capabilities.
Teachers expressed a moderate level of confidence in navigating LMS platforms and utilizing interactive features, whereas
students valued the flexibility that LMS provides but struggled with self-management and system functionality. Based on
theoretical models like Technological Pedagogical Content Knowledge (TPACK) and the Technology Acceptance Model
(TAM), the study suggests targeted professional training, institutional backing, and infrastructural improvements to
enhance LMS adoption. Future research should include long-term studies and investigate localized strategies to overcome
contextual challenges.
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INTRODUCTION

In the dynamic arena of global education, Learning Management Systems (LMS) have surfaced as indispensable
instruments for augmenting the processes of teaching and learning across all educational tiers. In the context of secondary
education, these LMS platforms furnish a centralized milieu for the management of courses, the engagement of students,
and the monitoring of academic performance. Nonetheless, the triumph of LMS adoption is contingent not merely on
technological availability but also the proficiency of its users, namely, teachers and students, to adeptly navigate and exploit
these systems. This study investigates the competencies imperative for the efficacious utilization of Learning Management
Systems within Ghanaian secondary schools, with a focused lens on the Ashanti Region. Despite the burgeoning
accessibility to digital tools, a multitude of educators and learners confront challenges in transitioning from conventional
pedagogical methods to technologically enhanced learning environments. The research aims to bridge the existing gap in
scholarly literature regarding LMS competency development within secondary educational settings, particularly in
developing regions such as Ghana. As educators endeavor to acclimate to these digital terrains, the necessity for specialized
training programs in LMS usage becomes increasingly conspicuous. Moreover, the importance of professional development
seminars concentrated on bolstering technological proficiency cannot be underestimated. Such initiatives can furnish
educators with the requisite skills to seamlessly integrate LMS into their curricula, thereby cultivating a more interactive
and engaging educational experience for students. Consequently, this study seeks to initiate a dialogue on these crucial
areas, contributing to a nuanced understanding of the multifaceted challenges surrounding LMS implementation in
Ghanaian secondary schools and informing forthcoming research in this field. By synthesizing both quantitative and
qualitative methodologies, the research provides a comprehensive understanding of how user competencies influence LMS
utilization patterns and educational outcomes. The findings aspire to inform policy, practice, and future exploration into
digital education within resource-limited environments.

LITERATURE REVIEW
2.1 Theoretical Frameworks
This research was underpinned by two principal theoretical models: the Technology Acceptance Model (TAM) and the
Technological Pedagogical Content Knowledge (TPACK) framework. The Technology Acceptance Model, formulated by
Davis [6], accentuates perceived utility and ease of use as pivotal determinants of technology acceptance. As evidenced in
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prior inquiries, these elements substantially affect the interaction between educators, learners, and Learning Management
System (LMS) platforms [7]. The assimilation of LMS platforms within educational contexts can be significantly enhanced
by addressing the distinct needs and preferences of users. Scholarly findings suggest that customizing content to
accommodate diverse learning styles can augment engagement and gratification [8]. Furthermore, conducting training
sessions for both educators and learners aimed at maximizing the functionalities of these systems can lead to heightened
adoption and effectiveness [9]. Establishing user feedback mechanisms is essential for the ongoing enhancement of the
platform based on user experiences and challenges. This iterative strategy not only cultivates a sense of ownership among
users but also ensures that the technology evolves to meet shifting educational demands, thereby facilitating a more
efficacious learning environment.

The TPACK framework elucidates the intersection of technological knowledge, pedagogical knowledge, and content
knowledge [8]. According to Dias and Dinis [9], the successful integration of Learning Management Systems requires
educators to synchronize digital tools with curricular goals and pedagogical strategies. For instance, using discussion forums
to promote collaborative learning or employing analytics to deliver personalized feedback markedly enhances pedagogical
efficacy.

2.2 Empirical Investigations on LMS Competencies
Empirical evidence consistently underscores the significance of user competencies in determining the success of LMS
adoption. These competencies encompass three domains:
» Technical Competencies: Proficiency in navigating the LMS interface, uploading instructional materials, creating
assessments, and resolving common technical issues [10].
» Pedagogical Competencies: The ability to integrate LMS tools into lesson planning, facilitate discussions, and
provide timely feedback [11].
» Cognitive and Self-Regulation Skills: Particularly among students, the capability to manage time, track progress,
and engage in asynchronous learning environments [12].
A study conducted in Portugal revealed that while 87% of teachers employed LMS for distributing lecture slides, merely
32% utilized interactive tools such as forums or quizzes, underscoring a disparity between basic and advanced usage [9].

2.3 Challenges in LMS Adoption
Several impediments obstruct the seamless implementation of LMS in secondary education:
v Inadequate Training: A significant number of educators and learners receive minimal formal instruction before
being expected to utilize LMS platforms [13].
v' Substandard Digital Infrastructure: Limited internet connectivity, outdated devices, and insufficient technical
support hinder consistent engagement [14].
v" Resistance to Change: Cultural and institutional reluctance toward new technologies can impede the adoption
process [15].
In Ghana, Asare et al. [16] observed that both educators and learners exhibited a notable deficiency in LMS competencies,
largely attributed to insufficient training and subpar ICT infrastructure.

2.4 Research Gaps
Despite the growing interest in LMS adoption, several lacunae remain in the scholarly discourse:
v" Limited Focus on Secondary Education: In comparison to tertiary education, there is a paucity of research on LMS
adoption in secondary schools [17].
v Insufficient Research on Specific LMS Competencies: There is a pressing need for more investigations into the
specific competencies required for high school contexts [17].
v Scarcity of Studies Addressing Cultural and Contextual Factors: Few studies address the cultural and contextual
elements influencing LMS use in developing countries [17].
This study endeavors to bridge these gaps by centering on secondary education in Ghana, scrutinizing LMS competencies,
utilization patterns, and educational outcomes.

METHODOLOGY
3.1 Research Design
An explanatory sequential mixed-methods design was employed to investigate the competencies necessary for the effective
use of Learning Management Systems (LMS) in secondary education. This methodology synthesizes quantitative and
qualitative approaches, facilitating a comprehensive understanding of the research issue. The quantitative phase evaluated
teacher and student competencies and utilization patterns, while the qualitative phase provided context and meaning to the
numerical data through interviews and focus groups [18].
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3.2 Population and Sampling

The study population comprised educators and students from senior high schools in Ghana's Ashanti Region. The sample
included:

- Teachers (n = 40): Stratified sampling ensured representation across varying experience levels, subject areas, and degrees
of familiarity with LMS.

- Students (n = 35): Purposive sampling was employed to capture a range of academic backgrounds (science, arts, business,
vocational) and geographic locations (urban and rural).

3.3 Data Collection Instruments

Data were amassed through both quantitative and qualitative methods:

- Quantitative Data: Structured questionnaires assessed technical, pedagogical, and cognitive competencies. These
questionnaires were crafted to gauge the confidence levels and utilization patterns of teachers and students in using LMS.

- Qualitative Data: Semi-structured interviews and focus group discussions delved into experiences, perceptions, and
challenges related to LMS use, providing deeper insights into the quantitative findings and facilitating the identification of
emerging themes and patterns.

34 Data Analysis Techniques

The data analysis incorporated both quantitative and qualitative methods:

- Quantitative Analysis: Descriptive statistics and inferential tests (e.g., t-tests) were utilized to analyze mean scores and
confidence levels. This analysis helped recognize significant variances in LMS utilization across different demographic
groups.

- Qualitative Analysis: Thematic coding, conducted using NVivo software, identified patterns and relationships in
participant responses [19]. Triangulation was employed by comparing responses across different participant groups and
aligning qualitative insights with quantitative trends [20].

3.5 Ethical Considerations

Ethical considerations were of paramount importance throughout the research:

- Informed Consent: Voluntary informed consent was secured from all participants.

- Anonymity and Confidentiality: Personal information was anonymized, and participants retained the right to withdraw at
any time.

- Equitable Representation: Efforts were undertaken to guarantee equitable representation of marginalized groups [21].

- Transparency: Participants were provided with a clear explanation of the research's purpose and methodology. A
comprehensive debrief was conducted post-participation to ensure understanding of their involvement.

- Data Integrity: A peer review process was implemented to enable scrutiny of methods and outcomes by fellow experts in
the discipline. Regular auditing procedures were established to monitor adherence to ethical standards. Active engagement
with community representatives ensured that the research remained attuned to the needs and concerns of those involved
[23].

The font size for heading is 11 points bold face and subsections with 10 points and not bold. Do not underline any of the
headings, or add dashes, colons, etc.

RESULTS
4.1 Descriptive Analysis of Competencies
Table 1: Teachers' Competency Level Display
Very Confident (%)

Navigate the LMS interface 25.7%

Upload course materials 22.9%

Create assessments 20.0%

Communicate with students 28.6%

Analyze performance data 25.7%
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Table 2: Students' Competency Level Distribution

Student Competency Very Confident (%)
Navigate LMS 28.6%
Submit assignments 31.4%

Use communication tools 34.3%

Track personal progress 25.7%

Troubleshoot basic issues 17.1%

4.2 Qualitative Findings
Table 3: Thematic Analysis of Qualitative Data

Theme Description

Enhanced Engagement Interactive elements (videos, quizzes) increased participation.

Preference for Traditional Methods Some students preferred face-to-face interaction.

Challenges in Adaptation Both teachers and students struggled with online formats and system navigation.

Need for Continuous Training Participants emphasized the importance of ongoing support and peer collaboration.

The data presented in these tables offers valuable insights into the confidence levels of both teachers and students regarding
various Learning Management System (LMS) competencies. Table 1 provides an overview of teachers' confidence in
specific areas, indicating that a notable percentage of teachers feel assured about navigating the LMS interface (25.7%) and
communicating effectively with students (28.6%). However, fewer teachers report a strong confidence in creating
assessments (20.0%) and analyzing performance data (25.7%). This suggests that while educators are generally comfortable
with basic functions like navigation and communication, they might benefit from additional support when it comes to more
complex tasks, such as designing assessments and interpreting data.

Moving to Table 2, it illustrates students' self-reported confidence levels in various LMS-related skills. Students are most
confident in using communication tools (34.3%) and submitting assignments (31.4%). On the other hand, fewer students
feel highly adept at tracking their personal progress (25.7%) and resolving basic technical issues (17.1%). This indicates
that although students appreciate the LMS's flexibility and accessibility, they may encounter difficulties with self-
management and understanding system functionalities.

Finally, Table 3 captures the major themes derived from qualitative analyses of interviews and focus group discussions. The
key themes include increased engagement through interactive elements, a preference for traditional face-to-face interaction
among some students, difficulties in adjusting to online formats and navigating the system, and the ongoing need for
training and support. These findings emphasize the significance of continual professional development and designing LMS
platforms that are user-friendly to address the challenges encountered by both educators and learners.

Collectively, these tables provide a detailed perspective on the strengths and areas for improvement in LMS use within
secondary education, highlighting where strategic interventions can enhance overall effectiveness and satisfaction for users.

DISCUSSION
The research findings are consonant with the constructs of the Technology Acceptance Model (TAM) and the
Technological Pedagogical Content Knowledge (TPACK) framework, underscoring that perceived efficacy and user-
friendliness markedly affect the adoption of learning management systems (LMS). Teachers exhibit moderate levels of
confidence, which indicates a pressing need for well-structured professional development, especially in relation to advanced
functionalities of LMS. Further dissection of the data indicates that access to technical support emerges as a pivotal
determinant for the efficacious deployment of LMS. Implementing continuous feedback mechanisms, such as surveys and
focus groups, can serve to pinpoint areas where educators might require further support. Additionally, the incorporation of
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intuitive interfaces in the design of LMS could augment educators' readiness to embrace these technologies. The findings
suggest that cultivating a collaborative milieu among educators could further ease the use of LMS; the sharing of
experiences and strategies might enhance confidence in navigating advanced features.

Students' fondness for multimedia resources supports constructivist learning theories, positing that active engagement with
the material amplifies comprehension [23]. However, self-regulation poses a challenge, particularly within asynchronous
learning environments. Moreover, fostering a sense of community among pupils could amplify their motivation and
dedication to learning pursuits. Collaborative endeavors and discussion forums could alleviate the sense of isolation
frequently encountered in online settings. Furthermore, the integration of feedback mechanisms provides a framework for
ongoing assessment of student progress, thereby supporting their self-regulation and accountability. Additionally, the
introduction of gamified elements could galvanize engagement and induce a more profound grasp of the material. By
embedding incentives, challenges, and competitive features, students may be more inclined to actively immerse themselves
in their educational journeys.

The results also illuminate infrastructural and institutional impediments, such as inadequate internet connectivity and a
dearth of technical support [24]. These findings validate previous studies conducted in analogous contexts [25]. Although
LMS platforms embody considerable potential to enrich pedagogical practices and learning outcomes, their effectiveness is
hampered by deficits in training, digital literacy, and system usability. Moreover, the integration of LMS platforms
necessitates persistent support and resources to enable both educators and learners to optimize their utility. This
encompasses not only initial training sessions but also continuous professional development, equipping users to adapt to
evolving technological and pedagogical paradigms. Furthermore, the accessibility of LMS resources is crucial to their
efficacy—ensuring that all students, irrespective of background or ability, can benefit from these digital tools is of utmost
importance. Ensuring equity in access can bridge disparities in educational outcomes, fostering an inclusive academic
environment. Moreover, robust feedback mechanisms should be instituted to perpetually refine the LMS experience;
assimilating insights from user interactions can facilitate enhancements in content delivery and user engagement.
Establishing a culture of collaboration and disseminating best practices among institutions can harness collective
experiences to bolster overall implementation strategies.

CONCLUSION
The efficacious deployment of Learning Management Systems (LMS) within the realm of secondary education demands a
multifaceted suite of competencies that encompass technical, pedagogical, and cognitive dimensions. This scholarly
investigation has revealed that, although both educators and students recognize the benefits that LMS offer in enhancing
engagement and accessibility, variances in confidence levels and system usability highlight the necessity for targeted
interventions.

The findings corroborate with established models such as the Technology Acceptance Model (TAM) and the Technological
Pedagogical Content Knowledge (TPACK) framework. These frameworks elucidate that perceived usefulness and ease of
use significantly govern LMS adoption. The observed moderate confidence levels among teachers suggest an exigency for
structured professional development initiatives, particularly concerning advanced LMS functionalities. Implementing
continuous feedback mechanisms, such as surveys and focus groups, could aid in identifying specific areas where educators
may require additional support. Furthermore, nurturing a collaborative milieu among teachers could facilitate further LMS
utilization, as sharing experiences and strategies could bolster confidence in navigating more complex features.

Students' appreciation of multimedia resources lends credence to constructivist learning theories, wherein active content
engagement amplifies comprehension. Nonetheless, self-regulation presents as a notable challenge, especially within
asynchronous learning environments. Fostering a communal sense amongst students could enhance their motivation and
dedication to learning endeavors. Collaborative projects and discussion forums might alleviate feelings of isolation, which
are often encountered in online settings. Additionally, integrating mechanisms for feedback would allow for continuous
assessment of student progress, thereby supporting their self-regulation and accountability. The incorporation of gamified
elements might invigorate engagement and foster a more profound understanding of learning materials.

The study also sheds light on infrastructural and institutional obstacles, such as inadequate internet connectivity and a
deficiency of technical support. These findings align with prior research conducted in analogous contexts, underscoring that
while LMS platforms hold significant potential to augment teaching and learning, their efficacy is constrained by gaps in
training, digital literacy, and system usability. Addressing these deficits necessitates ongoing support and resources to
enable both educators and learners to optimize their utilization of these systems. This encompasses not only initial training
sessions but also continuous professional development, thereby allowing users to remain adaptable to evolving technologies
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and pedagogical approaches.

In summation, this research underscores the pivotal role that comprehensive professional development and judicious
resource allocation play in maximizing the effectiveness of LMS within educational settings. Cultivating an environment
where educators feel equipped and empowered to seamlessly integrate LMS technology into their pedagogical practices is
vital. It is only through such deliberate and sustained efforts that we can aspire to unlock the transformative potential that
LMS holds for educational advancement. Thus, an integrative approach that encompasses training, support, and
infrastructure is imperative for the successful implementation and utilization of LMS in diverse educational contexts. Future
research endeavors should explore longitudinal effects, contextual adaptations, and conduct comparative studies to further
enrich our comprehension and enhance equity in digital education.

RECOMMENDATION
To enhance LMS efficacy in secondary education in resource-constrained settings like Ghana's Ashanti Region, a
comprehensive strategy is recommended. This includes:
1. Teacher Development: Regular workshops to improve teachers' skills in using LMS and integrating it into lessons.
2. Student Digital Literacy: Programs to develop digital skills, focusing on self-regulation and time management.
3. Infrastructure: Improvement of internet, devices, and support teams to ensure seamless LMS use.
4. Policy Support: Policies to encourage LMS training and infrastructure investments in schools.
5. Curriculum Integration: Align LMS with educational needs using feedback from educators and students.

These steps aim to create a skilled teaching workforce, boost student engagement, and enrich educational outcomes. Further
research should assess the long-term impacts and adapt strategies to various contexts.
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