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This study provides a cross-cultural analysis of educational leadership’s impact
on digital pedagogy professional development (PD) in Ghana and China. The
objective was to identify effective leadership styles and strategies for overcoming
implementation barriers, and to assess their impact on educator competence and
equity. A mixed-methods approach was used, surveying 412 academic leaders
and policymakers in Ghana (n = 180) and China (n = 232) with the Multifactor
Leadership Questionnaire (MLQ) and a bespoke Digital Education PD Leadership
Practices Inventory (DEPLPI), supplemented by 48 semi-structured interviews.
Statistical analysis revealed significant national differences; Chinese leaders scored
higher on transformational leadership (p < 0.001), while Ghanaian leaders scored
higher on transactional styles (p < 0.001) and stakeholder collaboration (p < 0.001).
In Ghana, transformational leadership was a significant predictor of enhanced
educator digital competence, confidence, and perceived PD success (p < 0.01).
Inadequate infrastructure was a primary barrier, but leadership effectively mitigated
challenges related to low digital literacy and resistance to change. The study
concludes that leadership is a central driver of successful digital education PD in
West Africa. Fostering culturally responsive, transformational leadership is critical for
navigating systemic barriers and promoting equitable, sustainable digital learning
environments. Policy interventions should prioritize leadership development to
empower educators and students in the digital age.
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1 Introduction

The 21st century has introduced an era where digital technologies are increasingly essential
to global educational transformation (Laufer et al., 2021). In West Africa, a region characterized
by diverse socioeconomic landscapes and growing youth populations, the promise of digital
education to improve access, quality, and equity is especially compelling. However, realizing
this potential critically depends on educators’ ability to incorporate these technologies into
their teaching practices effectively. Professional development (PD) programs are therefore vital
for equipping teachers with the necessary digital skills. The success of such PD initiatives, in
turn, is greatly affected by the quality and approach of educational leadership (Jameson et al.,
2022). The swift uptake of digital tools, accelerated by global events such as the COVID-19
pandemic, has revealed both the opportunities and challenges of digital education systems
worldwide, including in West Africa (Dewey et al., 2020). While technology provides
opportunities for innovative teaching and learning, its effective utilization is often hindered
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by issues such as inadequate infrastructure, limited financial resources,
varying levels of digital literacy among educators, and resistance to
change (Ullah et al, 2019). Educational leaders ranging from
institutional heads and policymakers to PD coordinators play a crucial
role in navigating these challenges and creating a supportive
environment for successful digital integration and professional growth
(Karakose et al., 2024).

This study aims to explore the multifaceted impact of leadership
on PD for digital education in West Africa, with a particular focus on
Ghana as a case study and comparative insights from China to
highlight diverse leadership approaches. Three primary objectives
guide the research: to identify effective leadership styles and strategies,
analyze the specific leadership styles (e.g., transformational,
transactional) and strategies employed by educational leaders in West
Africa that most effectively foster successful, sustainable, and
culturally responsive PD programs for digital education. This involves
understanding how leaders inspire vision, manage change, and
promote innovation within their institutions (Antonopoulou et al.,
2021). To evaluate how educational leadership directly influences the
mitigation of key barriers (e.g., infrastructure limitations, funding
constraints, resistance to change, digital literacy gaps) to implementing
effective digital education PD for educators across diverse West
African contexts. This includes identifying actionable leadership
practices for resource mobilization, policy advocacy, and fostering a
supportive institutional culture (Perry et al., 2007). To determine the
measurable impact of targeted leadership interventions (e.g., policy
development, resource allocation, mentoring, and fostering
collaborative cultures) on enhancing educators’ digital pedagogical
competence and confidence.

This study aims to explore the multifaceted impact of leadership
on PD for digital education in West Africa, with a particular focus on
Ghana as a case study, and drawing comparative insights from China
to highlight diverse leadership approaches. Three primary objectives
guide the research: to identify effective leadership styles and strategies,
to analyze and identify the specific leadership styles (e.g.,
transformational, transactional) and strategies employed by
educational leaders in West Africa that most effectively foster
successful, sustainable, and culturally responsive PD programs for
digital education. This involves understanding how leaders inspire
vision, manage change, and promote innovation within their
institutions (Brown and Wyatt, 2010). To evaluate how educational
leadership directly influences the mitigation of key barriers (e.g.,
infrastructure limitations, funding constraints, resistance to change,
digital literacy gaps) to implement effective digital education PD for
educators across diverse West African contexts.

This includes identifying actionable leadership practices for
resource mobilization, policy advocacy, and fostering a supportive
institutional culture (Anderson et al., 2023). It also aims to
determine the measurable impact of targeted leadership
interventions (e.g., policy development, resource allocation,
mentoring, and fostering collaborative cultures) on enhancing
educators’ digital pedagogical competence and confidence (Karakose
etal., 2024). Furthermore, it aims to evaluate the subsequent impact
on enhancing equitable access and learning outcomes for students
in West Africa, especially in underserved or marginalized
communities. The need for effective digital leadership in education
is not limited to one region (Brown and Wyatt, 2010). The
COVID-19 pandemic, for example, compelled a global shift to
online learning, testing the readiness and flexibility of educational
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systems worldwide (Kratz, 2022). This period underscored the vital
role of leadership in managing crises, ensuring continuity of
learning, and bridging the digital divide (Jenkins, 2009; Greenhow,
2020). In contexts like West Africa, existing challenges related to
digital infrastructure and access were often worsened, making
strong leadership even more essential.

2 A comparative analysis of
educational leadership paradigms

Higher education institutions worldwide play a crucial role in
shaping future leaders by nurturing cognitive, social, and ethical skills.
This study compares leadership development frameworks in two
contexts: China, with its Confucian-influenced educational traditions,
and the University of Ghana, which reflects post-colonial and
community-focused values relevant to the broader West African
region. By analyzing institutional structures, student groups, and
gender dynamics, this review highlights cultural and structural factors
influencing leadership education, offering a context for understanding
leadership for digital PD in West Africa. Chinese higher education
emphasizes collective harmony and societal contribution, reflecting
the influence of Confucian principles (Karakose et al., 2024).
Universities like Tsinghua and Peking integrate leadership training
through state-aligned initiatives and student organizations. Clubs
often focus on technology, traditional arts, and innovation, reflecting
national priorities like the “Made in China 2025” strategy. Student
councils, though regulated, emphasize civic responsibility and political
loyalty, aligning with broader socialist values.

Leadership curricula emphasize teamwork, moral integrity, and
adaptive problem-solving, preparing students for roles in governance
and industry. The University of Ghana operates within a higher
education context that prioritize community engagement and
pan-African leadership. Student clubs, such as the Debate Society,
Entrepreneurs’ Hub, and Cultural Troop, address local challenges like
sustainable development and cultural preservation. The Students’
Representative Council (SRC), elected democratically, advocates for
student welfare and organizes civic activities, fostering a sense of
agency and social accountability. Leadership programs often blend
Western pedagogical models with indigenous philosophies,
emphasizing empathy and communal well-being. This community-
centric approach is vital when considering leadership for PD that must
be culturally responsive and address local needs (Brown and
Wryatt, 2010).

In China, traditional gender roles persist, yet women are
increasingly assuming leadership roles in academia and the technology
sector. Studies have noted that female students often excel in
collaborative leadership, although cultural biases may limit their
visibility in male-dominated fields. Conversely, at the University of
Ghana, women’s leadership is on the rise, supported by initiatives like
the Women’s Commission (Anderson et al., 2023). Research indicates
that Ghanaian female students excel in conflict resolution and
grassroots mobilization, leveraging relational skills rooted in
communal culture. Both contexts, however, face challenges in bridging
gender gaps in leadership representation. China’s leadership model
emphasizes collectivism and alignment with the state, while Ghana
focuses on community-centric and decolonial approaches. Chinese
clubs align with national agendas, whereas Ghanaian groups
concentrate on localized societal issues. Both regions exhibit
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increasing female leadership; however, cultural norms influence
opportunities differently in China through gradual institutional
change, whereas in Ghana, they are influenced by grassroots advocacy.

This comparative analysis highlights how cultural, historical, and
political contexts shape leadership education (Kratz, 2022). While
China’s structured, state-integrated approach contrasts with Ghana’s
community-driven model, both aim to develop ethical, adaptable
leaders. Understanding these differences can guide how leadership for
digital PD is understood and implemented in West Africa, ensuring it
is both practical and suitable to the local context. For example, the
focus on community engagement in Ghana indicates that leadership
strategies for digital PD in West Africa could benefit from participatory
approaches involving local stakeholders and addressing specific
community needs.

Gender dynamics further distinguish these paradigms. While
Chinese women excel in collaborative roles within structured systems,
cultural biases remain in male-dominated STEM fields. In Ghana,
women lead community-focused initiatives but encounter obstacles
in formal political spheres (Anderson et al., 2023). Both countries
utilize technology differently: China employs Al tools for leadership
simulations, while Ghana relies on mobile platforms for community
engagement. Addressing systemic barriers in both contexts is essential.
This comparative perspective helps frame the subsequent investigation
into the role of leadership in digital education professional
development, specifically within the West African context, using
Ghana as a primary example. The study will examine how leadership
styles manifest in this setting and how they can be improved to
support educators in the digital age, ultimately fostering more effective
and equitable education across the region. Developing digital
leadership skills among educational administrators is vital for this
transformation (Ayyaswamy, 2024; Anwar and Saraih, 2024).
Additionally, understanding the conceptual progression of digital
leadership research offers a basis for recognizing effective practices
(Karakose et al., 2024).

3 Research methodology

3.1 Study design

This comparative analysis uses a mixed-methods approach to
examine educational leadership paradigms and their influence on
digital education professional development. The study primarily
focuses on universities in Ghana as representative of the West African
context, with universities in China serving as a comparison to
illustrate cultural and systemic differences and their implications for
leadership practices. This design combines quantitative surveys and
qualitative interviews to capture measurable leadership practices (e.g.,
styles, strategies) and the cultural contexts (e.g., values, norms) that
shape them. The mixed-methods approach enables a thorough
exploration of systemic, cultural, and policy factors affecting
leadership in higher education and its role in promoting effective PD
for digital education.

3.2 Sample

The study focused on academic leaders (e.g., deans, department
heads, senior faculty involved in PD) and administrative policymakers
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from six universities: three in Ghana and three in China. These
institutions were selected for comparison of cultural, institutional, and
policy contexts relevant to leadership in digital education. A stratified
purposive sampling strategy ensured representation across different
types of universities. In Ghana, the sample included a flagship public
university renowned for its comprehensive programs and national
influence, a technical university specializing in vocational and applied
technology education, which is vital for digital skills development, and
a private university with active community engagement initiatives,
reflecting grassroots approaches to education. This selection aimed to
capture diverse leadership experiences within the West African higher
education landscape.

In China, for comparison, institutions included a “Double First-
Class” elite research-focused university, a provincial university
emphasizing regional equity, and a polytechnic specializing in applied
sciences. A total of 412 participants completed the survey: 232
respondents from China (62% male, 38% female) and 180 from Ghana
(55% female, 45% male). These demographics highlight interesting
trends in gender representation, with a male majority among Chinese
respondents and a female majority among Ghanaian respondents in
leadership or policy roles related to education. Additionally, 48 semi-
structured interviews (24 per country, focusing on those directly
involved in PD for digital education in Ghana) were conducted with
senior administrators and PD coordinators to contextualize
quantitative findings and explore leadership practices, challenges, and
successes related to digital education PD. This mixed-methods
approach enabled a comparative analysis of leadership practices and
decision-making in higher education, with a specific focus on how
these influence PD in the digital age in West Africa (Ghana), using
China for contrasting perspectives.

3.3 Study instrumentation

The study employed two primary quantitative tools and a
qualitative interview guide, specifically the Adapted Multifactor
Leadership Questionnaire (MLQ). Based on Bass and Avolio (1997)
framework, this 45-item instrument assessed transformational,
transactional, and laissez-faire leadership styles among educational
leaders. Participants rated statements on a 5-point Likert scale,
ranging from 1 (strongly disagree) to 5 (strongly agree). The
instrument was adapted to reflect cultural nuances relevant to
educational leadership in both contexts, such as items reflecting
Confucian collectivism in China and Ubuntu communalism and
community engagement in Ghana, especially regarding PD initiatives.
The reliability and validity of the adapted MLQ were evaluated using
Cronbach’s alpha and confirmatory factor analysis for each cultural
setting.

To assess leadership practices relevant to digital education
professional development (PD), this study used the Digital Education
PD Leadership Practices Inventory (DEPLPI), a researcher-designed
instrument. The DEPLPI was informed by the foundational five
leadership practices identified by Kouzes and Posner (2012) and
integrated with contemporary frameworks on digital leadership in
educational contexts (Antonopoulou et al., 2025; Karakdse et al., 2021;
Zhong, 2017). The inventory consists of 30 items, rated on a 5-point
Likert scale, and is structured across five distinct dimensions. The first
dimension, Transformational Visioning for Digital PD, assesses the
leader’s ability to align institutional PD objectives with broader

frontiersin.org


https://doi.org/10.3389/feduc.2025.1744901
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Darko et al.

national digital education policies and local cultural values. This
involves creating and communicating a clear, shared vision for
technology integration that is supported by stakeholders (Amar and
Eleyan, 2021; Thannimalai and Raman, 2018). The second dimension,
Ethical Governance in Digital Environments, focuses on addressing
critical issues such as digital equity (Pittman et al., 2021), data privacy
within PD activities, and the transparent allocation of resources for
digital tools and training. This dimension reflects the importance of
digital citizenship in leadership (Zhong, 2017).

Stakeholder Collaboration for PD Success is the third dimension,
which measures the leader’s capacity to engage a wide range of
stakeholders, including educators, students, technical staff, and
external partners, in the co-design and implementation of digital
PD. This collaborative approach is crucial for building effective
professional learning communities and strategic partnerships
(Nzarugarura and Ndagijimana, 2025). The fourth dimension,
Innovation Adoption and Support in PD, examines practices related
to leading the integration of new digital tools and pedagogies into PD
programs. A key aspect of this dimension is the provision of
continuous, ongoing support for educators as they adopt these
innovations (Karakose et al., 2021; Twining et al., 2013).

Finally, the fifth dimension, Resilience and Barrier Mitigation in
Digital PD, evaluates leadership in overcoming systemic challenges.
This includes addressing infrastructure deficits, common in contexts
such as Ghana, as well as navigating funding shortages and managing
resistance to technological change among educators (Amar and
Eleyan, 2021; Richardson and McLeod, 2011). To complement the
quantitative data from the DEPLPI, semi-structured interviews were
conducted. An interview guide was developed to facilitate in-depth
exploration of educational leaders’ perceptions and experiences
regarding their roles in fostering PD for digital education, providing
richer context for the survey findings. While the DEPLPI provides a
focused assessment of digital leadership practices, it is important to
note its limitations. The instrument does not explicitly assess the
multimodal aspects of leadership required in the digital age, such as
the specific competencies needed to lead effectively in fully virtual or
hybrid environments, which have their own unique challenges
(Wiederhold, 2020).

3.4 Data collection

A sequential explanatory mixed-methods data collection strategy
was employed over a four-month period. Phase 1: Quantitative data
collection involved online surveys (using Qualtrics) that contained the
adapted MLQ and the DEPLPI, which were distributed to a selected
sample of academic leaders and administrative policymakers across
six universities in Ghana and China. In Ghana, where internet access
could be limited for some potential participants at regional technical
universities, paper-based versions of the survey were also provided
and administered with the assistance of local research assistants.
Surveys were predominantly conducted in English, the official
language of instruction. In China, surveys were translated into
Mandarin by a professional translation service and back-translated to
ensure accuracy. The online platform remained the primary method
of distribution. Initial contact was made through official university
channels, followed by personalized email invitations containing the
survey link or details for in-person administration. Reminder emails
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were sent after two and 4 weeks to encourage participation.
Participants’ anonymity and confidentiality were guaranteed. A total
of 412 complete responses were received, with 180 from Ghana and
232 from China.

Phase 2: Qualitative Data Collection. Following the initial analysis
of the quantitative data, participants for semi-structured interviews
were purposefully selected from survey respondents who expressed a
willingness to participate further. Selection focused on individuals in
key leadership roles directly influencing digital education PD (e.g.,
heads of e-learning departments, PD coordinators, and deans
championing digital initiatives). A total of 48 interviews were
conducted: 24 in Ghana and 24 in China. In Ghana, interviews were
mainly conducted face-to-face at the participants’ institutions or
virtually via Zoom/Skype, depending on preference and location.
Interviews were held in English and lasted approximately 45-60 min.
In China, interviews were predominantly conducted virtually via
WeChat or Tencent Meeting, in Mandarin, by bilingual research team
members. These also lasted 45-60 min. All interviews were audio-
recorded with participant consent. Additionally, institutional
documents such as strategic plans, digital education policies, PD
program outlines, and annual reports were collected from
participating universities to triangulate interview data and provide
contextual understanding. International reports from organizations
like the World Bank on digital education in these regions were also
reviewed (Kaufmann et al., 2009). All data collection procedures
received ethical approval from the relevant institutional review boards
in both countries.

3.5 Data analysis

A multi-stage data analysis process was implemented to integrate
the quantitative and qualitative findings from the study. This approach
allowed for a comprehensive examination of leadership styles and
their impact on digital professional development (PD) in the selected
national contexts.

3.6 Quantitative data analysis

Survey data derived from the adapted Multifactor Leadership
Questionnaire (MLQ) and the Digital Education Professional
Development Leadership Practices Instrument (DEPLPI) were
analyzed using SPSS version 27. To ensure the transparency and
credibility of the analysis, cases with missing data were excluded
on a case-by-case basis. Descriptive statistics, including
frequencies, means, and standard deviations, were calculated for
all demographic variables as well as for the scores on leadership
styles and digital PD leadership practices. Analysis of Variance
(ANOVA) and Multivariate Analysis of Variance (MANOVA)
were employed to compare leadership styles, specifically
transformational, transactional, and laissez-faire, and digital PD
leadership practices across different groups. These comparisons
were made based on national context (Ghana vs. China),
institutional type, and gender demographics. This statistical
approach helped to identify whether specific leadership
approaches were more prevalent or perceived as more effective
within particular settings. To identify predictors of leadership
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effectiveness in fostering digital education PD, multiple regression
analyses were conducted (Dewey et al., 2020). The dependent
variables in these models included the perceived success of PD
programs and educator engagement in digital PD. The
independent variables comprised leadership styles, specific
leadership practices from the DEPLP], institutional support, and
resource availability. This analysis was particularly focused on the
Ghanaian data to address the core research questions for West
Africa. Furthermore, independent samples t-tests were utilized for
specific comparisons, such as contrasting the mean scores on
certain leadership practices between leaders who had overseen
demonstrably successful digital PD initiatives and those who
had not.

3.7 Qualitative data analysis

Interview transcripts were managed and systematically
analyzed using NVivo 12. The data collection and analysis process
followed established protocols for qualitative research. All
interview audio recordings were transcribed verbatim. Interviews
conducted in Mandarin were first transcribed in the original
language and then translated into English by professional
translators with expertise in educational research. To ensure
fidelity, the accuracy of these translations was verified through
back-translation and a final review by bilingual members of the
research team. A systematic thematic analysis approach was used
to interpret the qualitative data. This process involved several
distinct stages. The research team engaged in repeated reading of
the transcripts to gain a deep understanding of the data. Initial
codes were generated based on recurring concepts and themes
related to leadership roles, strategies, challenges, and their impacts
on digital PD. Codes were grouped into potential overarching
themes that captured broader patterns in the data. The potential
themes were reviewed to ensure they accurately represented the
dataset and were distinct from one another. Final themes were
defined and named to articulate their essence clearly. Examples of
final themes include “Visionary Leadership for Digital Change,”
“Navigating Resource Scarcity,” “Fostering a Culture of Digital
Experimentation,” and “Addressing Digital Equity in PD.

3.8 Integration of findings

The findings from the quantitative and qualitative analyses were
integrated at the interpretation stage to develop a holistic
understanding of the research phenomena. This blended approach
ensured a more nuanced and robust interpretation of the results. For
instance, statistical findings on the prevalence of specific leadership
styles were enriched and contextualized by qualitative descriptions
of how these styles were enacted in daily practice. Similarly,
qualitative insights from the interviews helped explain complex
statistical relationships, such as why a particular leadership practice
emerged as a strong predictor of PD success, specifically within the
Ghanaian context. This integrated methodology was crucial for
understanding how cultural paradigms intersect with institutional
policies and individual leadership actions to shape the outcomes of
digital education PD, particularly in the context of West Africa
(Ghana).
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4 Results
4.1 Participant demographics

A total of 412 academic leaders and administrative policymakers
participated in the study’s survey component. Table 1 summarizes the
demographics of the participants from Ghana and China. The
demographic data reveal a higher proportion of female leaders among
the Ghanaian respondents than the Chinese sample. Both groups
predominantly fall within the 40-59 age range and possess doctoral
degrees. Experience in leadership roles is fairly distributed, with the
largest cohort having 5-10 years of experience. Most respondents hold
positions at universities, while a smaller percentage are affiliated with
governmental or non-governmental organizations. This diversity in
professional settings enriches the insights gathered from the survey,
allowing for a comprehensive understanding of the challenges and
opportunities faced by academic leaders in both countries. Furthermore,
the data suggest that while there are similarities in leadership
experiences, cultural differences may influence decision-making
processes and institutional priorities.

4.2 ldentify effective leadership styles and
strategies

Table 2 presents mean scores for transformational, transactional,
and laissez-faire leadership styles, as well as key DEPLPI dimensions,
for leaders in Ghana and China. The findings reveal notable differences
in leadership preferences between the two countries, underscoring the
significance of cultural context in shaping practical leadership
approaches and the varying impacts these styles have on team dynamics
and organizational performance. Leaders in China reported significantly
higher mean scores for overall transformational leadership than those
in Ghana. Conversely, Ghanaian leaders scored significantly higher on
transactional and laissez-faire leadership. Within the DEPLPI practices,
Ghanaian leaders scored significantly higher on “Stakeholder
Collaboration for PD Success,” aligning with qualitative findings that
emphasize the importance of community engagement.

Chinese leaders scored higher on “Innovation Adoption and
Support in PD” and “Resilience and Barrier Mitigation,” possibly
reflecting the strength of state-driven tech initiatives and resource
allocation. Qualitative interviews with Ghanaian leaders underscored
the importance of a participatory and empathetic approach. The data
also suggests that leaders in Ghana tend to favor transformational
styles, which emphasize inspiration and motivation. By contrast, their
Chinese counterparts lean toward transactional methods that focus
on structured tasks and rewards. This divergence underscores the
need for leaders to adapt their strategies to align with their teams’
cultural values and expectations, ultimately fostering a more cohesive
and productive work environment. Additionally, understanding these
preferences can help organizations tailor their leadership development
programs to enhance effectiveness across diverse cultural landscapes.

4.3 Assess leadership’s role in overcoming
implementation barriers

Table 3 presents leaders’ perceptions of key barriers to digital
education PD in Ghana and the perceived effectiveness of leadership
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TABLE 1 Participants’ demographics (n = 412).

Characteristic

China (n = 232)

Gender

Male 81 (45.0%) 144 (62.1%)
Female 99 (55.0%) 88 (37.9%)
Age range

30-39 32 (17.8%) 41 (17.7%)
40-49 75 (41.7%) 98 (42.2%)
50-59 61 (33.9%) 79 (34.1%)
60+ 12 (6.7%) 14 (6.0%)

Highest education

Master’s degree 45 (25.0%) 53 (22.8%)

Doctoral degree 135 (75.0%) 179 (77.2%)

Leadership experience

<5 years 50 (27.8%) 65 (28.0%)
5-10 years 82 (45.6%) 105 (45.3%)
>10 years 48 (26.7%) 62 (26.7%)

Institution type

Public/elite 95 (52.8%) 110 (47.4%)
Technical/Polytechnic 55 (30.6%) 72 (31.0%)
Private/provincial 30 (16.7%) 50 (21.6%)
Role

Dean/Dept. head 108 (60.0%) 140 (60.3%)

Admin/policymaker 72 (40.0%) 92 (39.7%)

strategies in mitigating these barriers. Inadequate digital infrastructure
and time constraints were perceived as the most severe barriers for
educators in Ghana. Leadership strategies to address low digital
literacy and educator resistance to change were rated as the most
effective. A PD coordinator from a Ghanaian technical university
noted, “Our biggest challenge was internet connectivity. Leadership
has pushed for partnerships with telecom companies, which have
helped, but it remains an ongoing battle. However, when we focused
on efficient, hands-on training for basic tools, and showed teachers
how it could make their lives easier, we saw real progress.” Qualitative
data further revealed that leaders who actively advocated for resources,
built coalitions with external stakeholders, and fostered a culture of
experimentation successfully navigated these barriers (Brown and
Wryatt, 2010).

4.4 Measure leadership impact on educator
competence and equity

The impact of leadership interventions on educator digital
competence and perceived improvements in student equity was
assessed through survey items and qualitative feedback. Table 4
presents mean scores for these impacts in Ghana. Leadership
interventions focusing on mentoring/peer support and resource
allocation were perceived as having the most significant impact on
educator competence and confidence. Leadership support addressing
the digital divide among students was rated highest for its impact on
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TABLE 2 Mean scores on leadership styles and digital PD leadership
practices (Scale 1-5).

Leadership Ghana China (mean p-value
style/practice  (mean + SD) + SD)
Leadership styles (MLQ)
Transformational 3.85+0.62 4.21+0.55 <0.001
Transactional 3.98 +£0.59 3.65 +0.68 <0.001
Laissez-faire 2.15+0.75 1.88 £0.69 <0.01
DEPLPI dimensions
Transformational

391+£0.71 4.15 + 0.64 <0.01
visioning
Ethical governance 4.02 +0.66 4.05+0.61 ns
Stakeholder

4.25+0.58 3.89+0.70 <0.001
collaboration
Innovation adoption

3.78 £0.80 4.30 £0.62 <0.001
and support
Resilience and

3.65+0.77 4.22 £0.69 <0.001
barrier mitigation

equitable access. A senior faculty member in Ghana commented,
“When our HoD actively sought funds for tablets for students from
disadvantaged backgrounds and ensured our PD included strategies
for inclusive digital teaching, it made a huge difference. Teachers felt
more equipped and motivated to reach every student”

The results indicate that leaders perceived as exhibiting higher levels
of transformational leadership were associated with significantly higher
self-reported educator competence, confidence, perceived PD program
success, voluntary engagement in PD, and perceived student digital
engagement. This underscores the critical role of transformational
leadership qualities in driving effective digital education PD and its
subsequent positive outcomes in the West African context.

5 Discussion

The findings of this study highlight the critical and multifaceted
role of educational leadership in shaping the landscape of professional
development (PD) for digital education in West Africa, with Ghana
serving as a key exemplar. The results underscore that specific
leadership styles and strategies are more conducive to fostering
successful, sustainable, and culturally responsive PD programs,
particularly in contexts marked by resource constraints and evolving
digital infrastructures. The quantitative data indicate that
transformational leadership was associated with more positive PD
outcomes in Ghana (Table 5). This aligns with extensive research
showing that transformational leadership is particularly potent during
periods of change and innovation, such as the integration of digital
technologies in education (Antonopoulou et al., 2021; Nitd and Gutu,
2023). The significantly higher scores on transformational leadership
among Chinese leaders compared to their Ghanaian counterparts
(Table 2) may reflect different systemic and cultural expectations;
however, the positive impact of this style in Ghana is clear.

Qualitative findings further enriched this understanding, showing
that Ghanaian leaders who successfully drove digital PD initiatives
often employed strategies rooted in participation and empathy. They
emphasized the importance of building trust, fostering a shared
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TABLE 3 Perceived barriers to digital PD and effectiveness of leadership
mitigation strategies in Ghana (n = 180).

Barrier/strategy Severity of Effectiveness of
barrier (mean, mitigation (mean,
1-5) 1-5)

Inadequate digital

4.45 (0.68) 3.15 (0.85)
infrastructure
Limited funding for

4.20 (0.75) 3.40 (0.80)
PD/TOOLS
Educator time

4.35(0.71) 3.60 (0.77)
constraints
Low digital literacy of

3.90 (0.82) 4.10 (0.72)
educators
Educator resistance to

3.75 (0.88) 4.05 (0.75)
change

Scale: 1 = Not severe/effective, 5 = Very severe/effective.

TABLE 4 Perceived leadership impact on educator competence and
student equity in Ghana (n = 180, Scale 1-5, 5 = Strong Impact).

Leadership Impact on Impact on
intervention educator student
competence and equitable
confidence access
Policy development 3.85(0.75) 3.90 (0.78)
Resource allocation 4.20 (0.70) 4.15(0.72)
Mentoring/peer support 4.35 (0.65) 4.10 (0.74)
Fostering collaborative
4.15 (0.68) 4.00 (0.76)
culture
Support for digital divide 3.95 (0.80) 4.40 (0.69)

T-test results comparing the impact of high vs. low transformational leadership (median split
on MLQ scores) on key outcomes in Ghana.

vision, and providing tailored support to educators. The high rating
for “Stakeholder Collaboration for PD Success” among Ghanaian
leaders (Table 2) is particularly noteworthy. This suggests that
leadership that actively engages educators, students, and the broader
community in the PD process in the West African context is more
likely to achieve buy-in and sustainable impact. This resonates with
the community-oriented values observed in Ghanaian higher
education paradigms and the importance of social capital in
development initiatives (World Bank, 1988). The comparative data
from China, where leaders scored higher on practices like “Innovation
Adoption and Support,” possibly driven by state mandates, highlights
that effective leadership strategies can be context-dependent. While
West African leadership may benefit from structured approaches, the
relational and collaborative elements appear paramount.

The study identified significant barriers to digital PD in Ghana,
including inadequate infrastructure, limited funding, and educator
time constraints (Table 3). These challenges are common in many
developing countries (Angwaomaodoko, 2023). The effectiveness of
leadership in mitigating these barriers was evident. Strategies such as
advocating for resources, forging partnerships, and fostering a culture
of experimentation were highlighted in qualitative interviews. Leaders
who were proactive in seeking solutions and resilient in the face of
setbacks were perceived as more effective. The finding that leadership
strategies targeting low digital literacy and educator resistance to
change were rated as most effective (Table 3) is crucial. This suggests
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that while systemic issues, such as infrastructure, are more complex
for individual institutional leaders to resolve completely, leadership
can still make a significant difference in human capital development
and cultural shifts. By providing foundational training, showcasing
success stories, and offering incentives, leaders can build momentum
for digital adoption. The higher scores for Chinese leaders on
“Resilience and Barrier Mitigation” (Table 2) might reflect more
centralized support systems, whereas Ghanaian leaders often rely on
local ingenuity and collaborative problem-solving.

This highlights the importance for West African leaders to be
skilled networkers and effective resource mobilizers. The study
demonstrated a clear link between targeted leadership interventions
and enhanced educator digital competence, confidence, and
subsequent improvements in student equity (Tables 4, 5). Interventions
such as establishing mentoring and peer support systems, allocating
resources for tools and training, and fostering a collaborative culture
were perceived to have a substantial positive impact. This aligns with
literature emphasizing the importance of supportive environments for
teacher learning and professional growth (Ghanney, 2024).

The finding that higher transformational leadership was associated
with better outcomes across multiple domains (Table 5) underscores
the power of this leadership style to drive educational improvement.
By their nature, transformational leaders inspire and empower their
teams, which is essential when asking educators to adopt new and
sometimes challenging digital practices (Anwar and Saraih, 2024).
Crucially, leadership support for addressing the digital divide among
students was rated highest for its impact on equitable access (Table 4).
This underscores that effective leadership in the digital age is not just
about technological integration but also about ensuring that these
technologies narrow, rather than widen, existing equity gaps (Laufer
etal., 2021). Leaders who prioritize equity in their digital PD programs
play a vital role in creating more just educational systems. The
challenges of digital transformation in higher education, including the
need for effective leadership to manage institutional change and
overcome resistance, are well-documented (Carvalho et al., 2022). The
findings have several important implications for educational policy
and practice in West Africa (Ghana): Policymakers and institutions
should invest in developing transformational leadership capacities
among educational leaders. This includes training in change
management, strategic communication, resource mobilization, and
the fostering of collaborative cultures. PD programs for digital
education must be designed with the specific cultural and resource
contexts of West Africa in mind. Leadership should champion
approaches that are participatory, practical, and responsive to local
needs and challenges.

Leaders should actively build networks and partnerships with
government agencies, NGOs, the private sector, and communities to
pool resources, share expertise, and address systemic barriers, such as
inadequate infrastructure (Kaufmann et al., 2009). Leadership must
ensure that digital education initiatives and associated PD programs
are designed to promote equity. This includes advocating for equitable
access to technology for all students and training educators in
inclusive digital pedagogies. The rapid changes brought by events like
the COVID-19 pandemic have underscored the need for agile and
responsive educational leadership (Dewey et al., 2020). Digital
leadership, as an evolving concept, requires a blend of vision, technical
understanding, and strong interpersonal skills to navigate the
complexities of digital transformation (Jameson et al., 2022; Karakose
etal., 2024).
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TABLE 5 T-tests comparing outcomes by level of perceived transformational leadership in Ghana (n = 180).

Outcome variable High transformational

leadership (mean)

Low transformational
leadership (mean)

Educator digital competence 4.25 3.55 6.82 <0.01%*
Educator digital confidence 4.30 3.60 7.15 <0.01%*
Perceived PD success 4.40 3.70 7.33 <0.01%*
Voluntary PD engagement 4.10 3.20 8.51 <0.01%%*
Student digital engagement 4.05 3.45 6.24 <0.01%%*

#p < 0.01. ** Indicate that the results are statistically significant at the 1% level, meaning: p < 0.01. This shows that the differences between the high and low transformational leadership groups
for those outcome variables are highly unlikely to be due to chance (less than a 1% probability). Therefore, the observed differences are considered strong and statistically reliable. Since all rows
have *#, it means transformational leadership level is significantly associated with all five outcomes measured in the table.

The study demonstrated a clear link between targeted leadership
interventions and enhanced educator competence and student equity
(Tables 4, 5). Interventions such as mentoring, resource allocation,
and fostering a collaborative culture had a substantial positive impact,
aligning with literature on supportive environments for teacher
growth (Mikkonen, 2022). Crucially, leadership support for
addressing the student digital divide was rated highest in terms of its
impact on equity (Table 4). This highlights that effective digital
leadership is not just about technology but about social justice,
ensuring that technology narrows, rather than widens, equity gaps
(Kier, 2022).

Future research could expand this work by, conducting
longitudinal studies to track the long-term impact of leadership
interventions on PD and student outcomes. Including direct
measures of educator digital skills and student learning
(Sidiki et al., 2025). Expanding the research to other West
African countries to capture a broader range of contexts and
leadership approaches. The journey toward effective digital
education in West Africa is complex and ongoing. However, as
this study demonstrates, strong, visionary, and contextually
responsive leadership is beneficial for navigating this path
successfully and ensuring that the promise of digital technology
translates into meaningful improvements in teaching and
learning for all. Digital skills and leadership development in
higher education are ongoing processes, as highlighted by
studies focusing on the impact of the COVID-19 pandemic and
the ongoing need for digital transformation (Antonopoulou et
al., 2020; Ayyaswamy, 2024).

5.1 Implications for policy and practice

The findings have several important implications for West Africa.
Policymakers should invest in developing transformational leadership
capacities that are culturally attuned, blending visionary change with the
region’s inherent collaborative strengths (Kirkpatrick, 2024). Leaders
should design PD programs that are participatory and practical,
leveraging digital tools for cross-cultural and collaborative learning
(Dong, 2024; Anwar and Saraih, 2024). Leaders must actively build
networks with the government, NGOs, and the private sector to address
systemic barriers, such as infrastructure, a practice vital for sustainable
development (Grootaert and Narayan, 2004). Leadership must ensure
that digital education initiatives and PD programs are explicitly designed
to promote equity, training educators in inclusive digital pedagogies
(Yende, 2023).
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5.2 Limitations and future research

This study has limitations. The focus on Ghana may not capture
the full diversity of West Africa. Reliance on self-reported data may be
subject to bias. The comparison with China, while illustrative, involves
different systemic scales. Future research could conduct longitudinal
studies to track the long-term impact of leadership interventions,
including direct measures of educator skills and student learning
(Waight and Bruggeman, 2020), and expand to other West African
countries. Exploring leadership in fully virtual or hybrid environments
is also a critical next step (Chapelle, 2024). The journey toward
effective digital education in West Africa is complex (Naik, 2000), but
firm, visionary, and contextually responsive leadership is crucial for
navigating this path successfully (Verma et al., 2024).

6 Conclusion

This study has provided compelling evidence of the profound
impact of educational leadership on professional development in
digital education in West Africa, primarily through an in-depth
examination of the Ghanaian context, with comparative insights from
China. The findings indicate that leadership is not peripheral but a
central driving force in the successful design, implementation, and
sustainability of PD programs that enhance educators’ digital
competencies and foster equitable learning environments. Effective
leadership in this domain, particularly transformational leadership,
plays a crucial role in inspiring a shared vision for digital integration,
motivating educators to embrace change, and providing the
individualized support needed for skill development.

In the West African context, strategies that emphasize stakeholder
collaboration, community engagement, and participatory decision-
making are particularly effective, reflecting the regions sociocultural
dynamics (Jenkins, 2009). Leaders who actively address significant
implementation barriers, such as inadequate infrastructure, funding
constraints, and varying levels of digital literacy, by mobilizing resources,
fostering innovation, and building resilient systems, make a tangible
difference in the quality and reach of digital education. The measurable
impact of targeted leadership interventions on enhancing educators
digital pedagogical competence and confidence, as well as improving
equitable access and learning outcomes for students, underscores the
strategic importance of investing in leadership development. Specifically,
leadership actions that prioritize mentoring, peer support, adequate
resource allocation, and a focus on bridging the digital divide for students
contribute significantly to positive outcomes.
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While challenges remain, particularly systemic issues such as
infrastructure and funding, this research demonstrates that proactive,
visionary, and contextually attuned leadership can significantly
mitigate these obstacles and unlock the transformative potential of
digital education (Kurland and Berg, 2010). The comparative
perspective with China highlighted both universal leadership
principles and the importance of culturally responsive strategies.
Ultimately, for West African nations to fully harness the benefits of
the digital revolution in education, a concerted effort is needed to
cultivate and support educational leaders who can champion change,
foster innovation, and ensure that digital PD initiatives are effective,
sustainable, and equitable. The evidence-based strategies identified
in this study offer a pathway for policymakers, institutional heads,
and PD coordinators to strengthen their leadership practices and, in
doing so, empower educators and students in the digital age. The
ongoing evolution of digital leadership in education necessitates
continuous research and adaptation to ensure that leadership
practices remain effective in the face of emerging technologies and
shifting educational landscapes (Vavouras and Theodosiadis, 2024).
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