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 Abstract. This research examined the correlation between leadership 
communication practices and employee engagement, job satisfaction, 
and retention in five Nigerian public institutions focused on science, 
technology, engineering, and mathematics (NITDA, NCAIR, NASRDA, 
NABDA, and RMRDC), against the backdrop of global STEM labour force 
sustainability issues. Due to a convergent mixed methods design, 
20 survey respondents and 10 qualitative interviews were used. 
Quantitatively, the strongest predictors of retention intent were 
identified as feedback mechanisms (r = 0.70) and transparency (r = 
0.70), with the regression model explaining 56% of the variance in this 
type of retention intention (R² = 0.56). Communication frequency was 
moderately correlated (r = 0.65) but not statistically significant in 
predicting retention. A thematic analysis of the interview data collected 
in the study revealed four dominant communication themes: openness, 
feedback loops, leadership tone, and recognition. They have developed 
a comparative institutional framework, which reveals that NCAIR and 
NITDA agencies, characterised by participative and transparent 
communication cultures, exhibit the highest employee engagement and 
retention intent scores. 

In contrast, NASRDA and NABDA, with their more hierarchical 
communication structures, report lower satisfaction scores. The paper 
concludes by discussing the use of two-way transparent 
communication and feedback avenues of leadership as strategic levers 
that further drive retention in the Nigerian innovation ecosystem. It 
proposes its institutionalisation through professional and policy 
changes in arrangement and guidelines. 

Keywords: STEM workforce retention; leadership communication; 
employee engagement; job satisfaction; Nigerian public sector; 
participative leadership; communication transparency; feedback 
mechanisms; mixed methods research; public STEM institutions. 

 

 

INTRODUCTION 

The viability of Science, Technology, Engineering 
and Mathematics (STEM) industries requires a 
highly enthusiastic workforce, which is key. 
Across the world, STEM labour shortages have be-
come a far-reaching issue, leading to an increased 
demand for technical skills in the digital and 
knowledge-based economy, which threatens both 
developed and developing economies [1]. The exit 
rates in STEM professions are high, especially 

during early-career stages, and are often at-
tributed to dissatisfaction with leadership style, 
working culture, and insufficient advancement 
opportunities [2, 3]. The situation in Africa has 
been exacerbated by factors including underem-
ployment, institutional capacity limitations, and 
brain drain, where talented professionals often 
leave their countries in search of better opportu-
nities abroad [4]. As the most populous country 
on the continent, Nigeria has made significant 
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investments in STEM advancement and virtual 
development. However, it faces systemic chal-
lenges in workforce retention, particularly in its 
major STEM agencies. The retention of the STEM 
workforce is not just a national issue, but also an 
international concern, as every country seeks to 
attract skilled talent to drive innovation, eco-
nomic growth, and technological advancement. A 
new and interesting direction taken in this study 
is the direct connection between the leadership 
communication style and STEM attrition. This di-
rection is not always considered in retention stud-
ies. In prioritising communication as a leadership 
skill, this study challenges the belief that the issue 
of attrition can only be addressed by either pay or 
workload and creates an awareness of how, on the 
contrary, the dynamics of interpersonal relation-
ships and participatory communication are vital 
drivers in maintaining a diverse and resilient 
STEM workforce. This text aims to explore the im-
pact of leadership communication habits, includ-
ing frequency and style, communication open-
ness, and feedback systems, on employee engage-
ment, job satisfaction, and employee retention. 
Although the study is based within five STEM 
agencies in Nigeria, the overall ambition is to pro-
vide actionable findings that can be scaled to ap-
ply to any STEM institution worldwide and partic-
ularly the centres of emergent innovation ecosys-
tems. 

It is in this context that leadership communication 
has become a crucial factor in employee satisfac-
tion, motivation, and commitment within organi-
sations. Leadership communication involves the 
use of verbal and non-verbal channels to foster 
various relationships and influence behaviours 
through effective communication by leaders. Ac-
cording to empirical studies, comprehensive and 
open communication, characterised by frequent 
and participatory interactions from leaders, has a 
positive impact on employee psychological sup-
port for the work process, work satisfaction, and 
turnover intentions [5, 6]. Transformational Lead-
ership Theory emphasises inspirational commu-
nication as a crucial factor in fostering commit-
ment and aligning employees with the organisa-
tion's desired outcomes. Likewise, Leader Mem-
ber Exchange (LMX) theory stipulates that a high-
quality exchange of communication between the 
leaders and the subordinates translates to more 
trust, role understanding, and engagement [7]. 
Another conclusion drawn from the Communica-
tion Satisfaction Theory is that individual satisfac-
tion with internal communication has a direct 

influence on attitudes toward the work and the 
organisation [8]. The significance of leadership 
communication is even more pronounced in 
STEM environments, where the nature of work is 
knowledge-intensive and collaboration-oriented. 

At the Nigerian level, the National Information 
Technology Development Agency (NITDA), Na-
tional Centre for Artificial Intelligence and Robot-
ics (NCAIR), National Space Research and Devel-
opment Agency (NASRDA), National Biotechnol-
ogy Development Agency (NABDA), and Raw Ma-
terials Research and Development Council 
(RMRDC) are STEM agencies that are instrumen-
tal in the national growth through technology and 
scientific development. Digital transformation 
and AI development are the core missions of 
NITDA and NCAIR, respectively. In contrast, 
NASRDA is the change agent in areas of space 
technology programs, NABDA is a leader in the 
field of biotechnology research, and RMRDC leads 
in industrial raw material source and its use. De-
spite their strategic value, these organisations ex-
perience numerous issues involving human re-
sources that remain unresolved, such as a lack of 
skills, ageing technical employees, insufficient 
professional development, and underfunded hu-
man resources [9, 10]. There have been reported 
demonstrations by staff over the poor welfare 
conditions in these agencies, such as NABDA [11], 
implying weak leadership communication prac-
tices that lead to low morale levels and high staff 
turnover rates. 

The research identifies a critical gap in the litera-
ture regarding the influence of leadership com-
munication on workforce retention in emerging 
economies. Although it is clear what leadership 
behavioural changes look like in the Western en-
vironment, questions remain regarding the dy-
namics of communication practices that exist 
within African higher educational systems in 
STEM fields in the public sector and the implica-
tions that insights into this process can have on 
global strategies for retaining technical talent. Alt-
hough leadership behaviours are widely recog-
nised as drivers of employee engagement and sat-
isfaction in international literature, the current lit-
erature in Nigeria lacks a comprehensive under-
standing of how variables such as communication 
frequency, style, transparency, and feedback 
mechanisms influence staff outcomes in the Nige-
rian public sector's STEM field. Available infor-
mation on workforce satisfaction in these organi-
sations is limited, and there is a lack of clarity on 
whether the current leadership's practice of 



Path of Science. 2025. Vol. 11. No 8  ISSN 2413-9009 

Section “Economics”   1003  

communicating among all has been aligned with 
best practices that foster employee loyalty. 

This study is therefore designed to achieve the fol-
lowing research objectives: 

1. To assess the frequency, style, transparency, 
and feedback mechanisms of leadership commu-
nication in Nigerian STEM organisations. 

2. To examine how these communication factors 
influence employee engagement and job satisfac-
tion. 

3. To evaluate the impact of leadership communi-
cation on STEM employee retention and proffer 
solutions that could be adapted globally. 

The following questions will guide the research: 

What are the dominant leadership communica-
tion practices in selected Nigerian STEM institu-
tions? 

How do these practices influence employee en-
gagement and job satisfaction? 

What role do communication transparency and 
feedback play in employees’ decisions to remain 
or leave? 

In the current study, the scope is restricted to the 
five STEM agencies in Nigeria: NITDA, NCAIR, 
NASRDA, NABDA, and RMRDC, across various 
fields of technological development. 

Although the research is geographically oriented 
towards Nigeria, its results cannot be applied 
solely at the national level. The study's findings re-
garding participative leadership, open feedback 
systems, and engagement facilitated through 
communication provide valuable models for 
STEM organisations worldwide, including those 
in the United States, where effective communica-
tion among employees and leadership has been a 
key concern in employee retention. 

A mixed-methods research design will be em-
ployed, incorporating both quantitative data from 
employee surveys and qualitative data gathered 
through interviews with HR managers and team 
leaders. The position enables a holistic under-
standing of the perceived communication prac-
tices, as well as their practical implications. Re-
sults will presumably inform leadership training, 
policy formulation, and human resource planning, 
thereby enhancing workforce sustainability in Ni-
geria and the country's STEM institutions. Gaining 
insight into how leadership communication influ-
ences the shaping of workforce experiences can-
not be treated as an academic pursuit alone, but 

rather as a strategic component of national 
growth. With the desire to transform into a 
knowledge-driven economy, the country needs to 
retain its STEM labour workforce to continue the 
innovation process, enhance performance in the 
public sector, and achieve the nation's long-term 
technology objectives. This paper is related to that 
vision in that it provides a narrow exploration of 
the communication processes that spur employee 
involvement, job gratification, and retention in 
current STEM establishments in Nigeria. 

 

Literature Review 

Theoretical Foundations of Leadership Communi-
cation. It has been identified that leadership com-
munication is one of the critical components of 
employee experiences and organisational perfor-
mance. Multiple theoretical frameworks lead us to 
understand the impact of communication on en-
gagement and retention. Based on Transforma-
tional Leadership Theory [12], leaders are en-
couraged to employ inspirational communication, 
intellectual stimulation, and individualised con-
sideration as key motivating factors for employ-
ees, fostering their commitment. Vision casting 
and motivational dialogue help create a sense of 
purpose and alignment through the transforma-
tional leadership of leaders [12]. 

Leader Member Exchange (LMX) Theory is a rela-
tional perspective that contends leaders engage in 
relationships with their subordinates of varying 
quality. Job satisfaction and retention are more 
closely linked to high-quality interactions that in-
volve trust, openness, and mutual regard [7]. The 
views are complemented by the Communication 
Satisfaction Theory [8], which specifically ad-
dresses the contributions of accuracy, timeliness, 
and openness of communication in determining 
employee satisfaction and organisational commit-
ment. The cumulative effect of these theories is 
that leadership communication can be viewed as 
both a strategic and a psychological process that 
influences workforce outcomes. 

Leadership Communication and Workforce Moti-
vation. To explain the motivational effects of lead-
ership communication, it is also necessary to refer 
to classical theories of motivation. The Two Factor 
Theory [13] makes the distinction between hy-
giene factors (e.g., pay, job security) and motiva-
tors (e.g., recognition, achievement). Communica-
tion cuts across both aspects: as a motivator, 
when it conveys praise and purpose, and as a 
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hygiene factor, when it is used to clarify roles and 
mitigate uncertainty. 

The Hierarchy of Needs [14] offers a wider psy-
chological context, in which the understandable 
and involving form of communication fulfils the 
following needs: safety (by being clear), belonging 
(by being inclusive), and esteem (by being no-
ticed). According to Self-Determination Theory, 
the three fundamental human needs relate to au-
tonomy, competence, and relatedness. These 
needs can be met through leadership communica-
tion that supports autonomy in decision-making 
processes, provides constructive feedback, and 
fosters interpersonal connection, ultimately lead-
ing to increased intrinsic motivation. 

Empirical Studies on Leadership Communication 
and Retention. Empirical evidence undeniably val-
idates that the communication used by leaders 
and employee outcomes have a direct association. 
Google Project Oxygen in the U.S. demonstrated 
that high-pressure managers who hold frequent 
interactions and provide feedback to their em-
ployees tend to maximise staff retention and per-
formance levels highly [15]. Similarly, the post-
Challenger changes at NASA prioritised transpar-
ency of communication, psychological safety, and 
employee voice, which subsequently resulted in 
increased trust and employee retention rates 
within the technical workforce [16]. 

The author [5] has demonstrated that strategic in-
ternal communication in U.S. government agen-
cies is predictive of engagement and job satisfac-
tion. Leadership communication metrics are also 
included in the performance review at the U.S. De-
partment of Energy, aiming to enhance the culture 
within national laboratories [17]. Such studies re-
inforce the international similarities in which 
leadership communication is no longer seen as 
part of the supporting acts, but a primary lever in 
retaining high-skilled technical personnel. 

Nigerian Public Sector and STEM Institutional 
Communication. In the Nigerian setting, chal-
lenges such as underfunding, a lack of infrastruc-
ture in HR, and vertical organisational cultures 
compound the problem of underfunding that ex-
ists in STEM institutions in Nigeria. Authors [18] 
discovered that the clarity of leadership behav-
iour and communication has a strong impact on 
staff commitment within scientific institutions in 
Nigeria. Authors [19] claimed that internal com-
munication was one of the biggest predictors of 
product and employee retention in research insti-
tutes, but it was inconsistently implemented. 

There have been a few sector-specific insights. 
The literature primarily focuses on generic public 
service organisations, as opposed to science and 
innovation-driven organisations. Although na-
tional agencies such as NITDA and NASRDA are 
essential in the country, they have received inad-
equate coverage in empirical communication 
studies. Research has identified that the relatively 
low levels of structured feedback and participa-
tory communication culture are significant barri-
ers to workforce active involvement [10]. 

Identified Gaps and Contribution of This Study. It 
has a theoretically and empirically strong founda-
tion, but several gaps remain. First, there are very 
limited studies that have explored leadership 
communication in Nigerian public STEM institu-
tions, which is an important sector where effec-
tive communication is highly essential due to the 
intellectual autonomy and demands for innova-
tive input. Second, there is a lack of research that 
combines quantitative methods, such as surveys, 
with qualitative insights into communication 
strategies. Third, Nigeria has yet to assess trans-
parency and feedback, two of the most powerful 
retention factors suggested by global research 
within the STEM ecosystem. 

The research addresses these gaps by providing a 
comparative, evidence-based study that com-
pares five large universities in Nigeria that offer 
STEM degrees. In addition to evaluating leader-
ship communication practices, it also relates these 
practices to employee engagement, job satisfac-
tion, and retention intent. This study has provided 
practical recommendations to organisational 
leaders, policymakers, and international partners 
interested in enhancing the sustainability of the 
STEM workforce in emerging economies, situated 
within the context of both Nigerian and global 
perspectives. 

 

METHODOLOGY 

Research Design. The research design employed in 
this study was a convergent mixed-methods re-
search design (Figure 1). This approach incorpo-
rates both quantitative and qualitative data collec-
tion and analysis, using data to investigate the im-
pact of leadership communication practices on 
employee engagement, job satisfaction, and work-
force retention in Nigerian STEM organisations. A 
convergent design was chosen because it allowed 
for the concurrent collection of quantitative data 
through structured surveys and qualitative data 
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through interviews, enabling a robust comparison 
and triangulation of findings. 

 

 

Figure 1 – Research Framework Model 

 

The quantitative strand provided measurable 
trends and generalisable information across a 
wide sample. In contrast, the qualitative part of-
fered contextual detail to interpret how the com-
munication practices were perceived and per-
formed within the organisational environment. It 
is this type of methodological complementarity 
that was indispensable to the comprehension of 
the delicate, multifactorial dynamics of leadership 
communication and its role in the realisation of 
human resource results in the complex technical 
institutions.  

Population and Study Setting. The target popula-
tion included technical and administrative em-
ployees and the leadership staff of the human re-
source officers, team leads, and departmental 
managers of the following five institutions in the 
field of STEM in Nigeria, National Information 
Technology Development Agency (NITDA), Na-
tional Centre for Artificial Intelligence and Robot-
ics (NCAIR), National Space Research and Devel-
opment Agency (NASRDA), National Biotechnol-
ogy Development Agency (NABDA), and Raw Ma-
terials Research and Development Council 
(RMRDC). These agencies were identified purpos-
ively, given their mandates to promote technolog-
ical and scientific innovation at the federal level, 
and their significance in the Nigerian public inno-
vation ecosystem, as well as the variety of their or-
ganisational designs, which would simplify the 
comparative study. These organisations had di-
verse responsibilities, including investigations, 
technology development, policy enforcement, and 

building capacity, providing great examples to 
study the effect of leadership communication on 
retention in STEM settings. 

Sampling Technique. A multi-stage sample strat-
egy was used. In the case of the quantitative ele-
ment, the method of stratified random sampling 
was applied to obtain a proportionate representa-
tion of respondents provided they pertained to 
various functional areas (e.g., research, admin-
istration, ICT), levels (e.g., junior staff, mid-level 
professionals) and gender. This ensured the sam-
ple was representative of every agency. 

In the case of the qualitative element, purposive 
sampling was employed to select 20 respondents 
who held leadership responsibilities, such as HR 
managers, departmental heads, and team leads. 
These individuals were directly involved in organ-
isational communication and personnel supervi-
sion, enabling them to provide valuable insights 
into communication patterns and retention 
measures. 

Data Collection Tools. The quantitative data were 
collected through a structured online question-
naire designed using Google Forms. The instru-
ment mainly comprised closed-ended questions 
such as Likert scales and Choice Questions that as-
sessed six constructs, viz: 1) frequency of commu-
nication, 2) style of communication by leadership, 
3) transparent decision making, 4) systems of 
feeding back (both upwards and downwards), 5) 
employee engagement and 6) job satisfaction and 
intention to stay. Examples of the items were as 
follows: My supervisor communicates regularly 
about organisational objectives; I feel motivated 
to provide feedback to my team lead using a 5-
point grading scale. 

To ascertain the face validity and internal con-
sistency of the questionnaire, a pilot test was con-
ducted with 10 respondents from a similar insti-
tutional background. Revisions were made based 
on pilot feedback to clarify and enhance the relia-
bility of the questions. The completed instrument 
was disseminated electronically through institu-
tional mailing lists and staff WhatsApp groups, 
and reminders were sent regularly to increase the 
response rate. 

The semi-structured interviews used to collect 
qualitative data involved a sample of the leader-
ship staff (HR officers, team leads, and depart-
mental managers). Topics discussed in the inter-
views included practices related to communica-
tion, organisational culture of communication, 
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employee morale, and HR-led retention initia-
tives. Examples of some of the questions asked 
were: How can you describe leadership communi-
cations on decisions in your agency? And what 
type of communications has contributed towards 
better engagement of staff? 

Data Analysis. The Statistical Package for the So-
cial Sciences (SPSS) and Microsoft Excel were 
used to analyse the quantitative data. Means, 
standard deviations, frequencies, and percent-
ages were calculated as descriptive statistics that 
summarised demographic attributes and re-
sponses on items. Correlational analysis was con-
ducted using data obtained in inferential statis-
tics. Pearson correlation analysis was used to 
evaluate the quality and progress of relationships 
between communication dimensions and em-
ployee outcomes. Leadership communication var-
iables, including frequency, style, and transpar-
ency in the workplace, contributed to the predic-
tion of job satisfaction and intent to stay as per-
ceived by the population through multiple regres-
sion analysis. They held an ANOVA to examine the 
existence of significant variance amongst the re-
sponses of the five organisations. 

Thematic analysis, a type of data analysis, was em-
ployed to interpret qualitative interview data us-
ing a six-step approach: familiarisation with the 
data, creation of initial codes, searching for 
themes, reviewing themes, defining and naming 
themes, and reporting. Manual coding of the inter-
viewed transcriptions was done. The codes were 
then classified into larger themes that captured 
the participants' perceptions of their communica-
tion frequency, the culture of feedback, transpar-
ency, and approaches to retention. These themes 
were merged across organisations to establish 
common themes and context-specific insights. 

Ethical Considerations. The study adhered to ethi-
cal principles of voluntary participation, informed 
consent, and confidentiality. Before data collec-
tion commenced, participants were provided with 
an informed consent form detailing the purpose of 
the research, their rights, and how their infor-
mation would be used. Participation was entirely 
voluntary, and respondents were assured that 
they could withdraw at any point without penalty. 

Survey responses were collected anonymously. 
Ethical approval for the study was sought and ob-
tained from a recognised Institutional Review 
Board (IRB) to ensure compliance with national 
and institutional research ethics protocols. 

3.7 Organisational Background and Communica-
tion Practices 

1) Organisational Profiles. The Nigerian institu-
tions of secondary education chosen to partici-
pate in this analysis are also a significant part of 
Nigeria's public sector science and innovation in-
frastructure. Such agencies have been selected 
due to their strategic mandates, relevance to the 
federal government and varied contributions to 
national development in digital technology, artifi-
cial intelligence, space research, biotechnology 
and raw material innovation. 

In April 2001, NITDA was established as a govern-
ment organisation responsible for enforcing the 
Information Technology (IT) policy in Nigeria. 
NITDA is a parastatal that conducts its activities 
under the Federal Ministry of Communications, 
Innovation, and Digital Economy, playing a key 
role in implementing digital transformation in 
both the public and private sectors. Its mandate 
entails regulating IT, capacity building, formulat-
ing e-government policy, and promoting indige-
nous IT content [10]. NITDA has emerged as the 
hub of IT innovation, digital literacy, and the mod-
ernisation of technologies in the public sector in 
Nigeria, as its staff strength is estimated to com-
prise more than 400 professionals. 

To be an incubator of cutting-edge technologies, 
the National Centre for Artificial Intelligence and 
Robotics (NCAIR), a special arm of NITDA, was 
launched in 2021. Its primary task involves en-
hancing the national centre in artificial intelli-
gence (AI), robotics, and unmanned aerial sys-
tems (UAS), thereby supporting the growth of 
technology startups and researchers in develop-
ing AI-based solutions to national issues (Tech-
Hive Advisory, 2024). NCAIR is relatively small 
compared to other STEM institutions, yet it holds 
strategic value due to its focus on emerging tech-
nologies, youth innovation initiatives, and AI pol-
icy development. 

One such space science agency is the National 
Space Research and Development Agency 
(NASRDA), which was established in 1999 with 
the mandate to develop and implement Nigeria's 
space policy. Its mandate entails designing and 
operating satellites, as well as providing remote 
sensing, astronomy, and geospatial intelligence. 
With an estimated human resource of 3,500 peo-
ple and various research facilities across Nigeria, 
NASRDA has launched several earth observation 
satellites for monitoring disasters, agriculture, 
and national security. 
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In Nigeria, the National Biotechnology Develop-
ment Agency (NABDA) was established in 2001 
with the core mandate of coordinating and deliv-
ering biotechnology development policies in Ni-
geria. It has the following areas of focus: agricul-
tural biotechnology, industrial biotechnology, 
medical biotechnology, and environmental biosci-
ences. NABDA facilitates and fosters research, 
product development, and the creation of biopoli-
cies and has regional research institutions 
throughout Nigeria [4]. The agency has been in-
strumental in introducing modified crops and na-
tional biotech innovations; however, it has re-
cently faced setbacks in staff welfare and institu-
tional transparency issues [11]. 

In 1987, the Raw Materials Research and Devel-
opment Council (RMRDC) was founded as a stra-
tegic body under the Federal Ministry of Science, 
Technology, and Innovation. The mission of 
RMRDC is to encourage the growth and utilisation 
of local raw materials available in Nigeria for in-
dustrial practice. It conducts research, promotes 
policy, and facilitates interaction between the in-
dustry, thereby assisting in the development of 
the value chain in many industries. With a work-
force exceeding 2,000, RMRDC's work is directly 
relevant to Nigeria's industrial competitiveness 
and innovation ecosystem. 

2) Leadership Communication Structures and 
Practices. The hierarchical and bureaucratic mod-
els of these agencies predominantly define the 
structures of communication within them. How-
ever, the implementation of participative and dig-
ital approaches is gaining traction in establishing 
an atmosphere of internal transparency and re-
sponsiveness. Communication flows are both 
technology-enhanced and formal at NITDA. Lead-
ership communicates with staff through various 
channels, including emails, newsletters, depart-
mental circulars, and online platforms such as in-
ternal dashboards and the NITDA Digital Acad-
emy. Executive briefings and partnership work-
shops are conducted to share strategic engage-
ments, including annual SRAP (Strategic 
Roadmap and Action Plan) update sessions with 
staff. Leadership communications have also be-
come participative and mission-based in NITDA, 
whose leadership communicates through sur-
veys, capacity-building feedback loops, and direct 
approaches to innovation teams [5]. 

Communication at NCAIR is meant to facilitate an 
innovation-driven culture. Contact can be ensured 
through hackathons, AI fellowships, startup 

bootcamps, and technical showcases, serving as 
both a communication tool and an engaging ele-
ment. The organisation is characterised by a flat 
structure, where staff have the opportunity to 
compete and cooperate with leadership in joint 
sprints and project assessments, which is not a 
typical trait of other governmental organisations. 
As I have argued above, the directorate maintains 
a consistent internet presence, primarily based on 
the NITDA social media platform, and internal 
communication tends to focus on collaborative 
problem-solving and co-design [10]. Such an open 
and iterative approach to working has been a key 
factor behind NCAIR's agile working culture and 
youth-centred innovation label. 

In comparison, NASRDA has a more established, 
hierarchical communication pattern, typical of big 
scientific organisations. Internal communication 
is conducted through circulars, formal memos, 
and official meetings led by department heads. 
The leadership of NASRDA focuses on organised 
reporting and scientific responsibility, which it 
has publicised with references to interviews. The 
periodicity of events to engage staff is carried out 
in town halls and capacity-building events. Still, 
the two-way communications remain low when 
compared to newer institutions such as NCAIR. 

The communication of NABDA has been more ob-
scure. Although science and technical develop-
ments are communicated through the internal 
memo system and research dissemination events, 
it is uncommon for routine participatory engage-
ments of leadership staff to be publicly docu-
mented. The complaints of employees about non-
payment of wedding rights and promotions in 
2020 also raised concerns about leadership and 
the open communication process [11]. Despite the 
modesty of some reforms, such as periodic town 
hall meetings and efforts to adjust the agency's 
communication culture through internal dialogue, 
the internal dialogue remains uneven and exces-
sively centralised. 

Communications through a relatively participa-
tory system of communication have also been in-
stitutionalised through monthly performance 
management seminars and staff development fo-
rums offered by RMRDC. Regularly, the staff is 
communicated with through organised work-
shops, question-and-answer sessions, and policy 
briefings by the Director General and the zonal co-
ordinators. Through official networks, such as the 
Raw Materials Bulletin, researchers provide pro-
ject information, performance goals, and praise 
for exceptional work. The responses given in 
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these sessions are regularly incorporated into the 
training programs, indicating a feedback cycle 
framework of communication. 

3) Internal HR Practices and Engagement Pro-
grams. All of the reviewed agencies have engaged 
in human resource practices aimed at enhancing 
employee engagement, but the extent and success 
of these practices vary significantly. Workers at 
NITDA enjoy lifelong learning programs and pro-
fessional training. Employees are also recom-
mended to obtain certification and attend work-
shops on digital transformation, cybersecurity, 
and innovation through the NITDA Academy, as 
well as collaborations with Coursera, Microsoft, 
and Huawei. Such training opportunities are typi-
cally published through internal channels, mail-
ers, and departmental workshops. PMS, which is 
based on the delivery of projects and feedback, 
has been adopted. This approach is indicative of 
contemporary HR, which focuses on achieving or-
ganisational alignment of goals and staff develop-
ment. 

The other point highlighted by NCAIR is staff de-
velopment, especially for technical staff and in-
terns. AI fellows receive structured mentorship, 
whereas internal employees participate in design 
sprints, AI workshops, and short courses. Such 
programs are supported by feedback loops in the 
form of team debriefs, after-action reviews, and 
sprint retrospectives that also serve as a form of 
leadership communication and a developmental 
check-in. These activities are not typical HR pro-
grams; they fulfil two purposes, including both 
skill development and team cohesive processes. 

NASRDA has financed numerous capacity devel-
opment programs in satellite operations, space 
engineering, and geospatial intelligence. These 
normally get organised under NASRDA Space 
Academy and international alliances. However, 
the nature of the programs is technical; top-down 
HR planning is evident in the implementation of 
the programs, and there is little evidence of par-
ticipative training design. Feedback is present in 
the form of course evaluation, etc, but these are 
rarely published or publicly discussed. 

HR practices have been greatly criticised in 
NABDA. The initiators of staff protests not only 
raised issues related to welfare but also concerns 
regarding transparency in performance appraisal 
and participation in HR decision-making [11]. Alt-
hough certain reforms were undertaken, includ-
ing new training sessions and informal feedback 
gatherings, the reliability and consistency of these 
programs are not evident. Staff members have 

described the communication regarding leader-
ship decisions on HR as weak (interviews, 2023). 
Still, there has been some improvement in the es-
tablishment of new biotech education hubs. 

RMRDC offers structured performance manage-
ment training for staff, emphasising aspects such 
as empathy, open communication, and continu-
ous improvement. As summaries of events pub-
lished testify, these programs focus on supervi-
sor-team communication as a secondary aspect of 
the HR policy delivery. Employees are also sur-
veyed following workshops, and the information 
gathered is used to design future training. The 
council's culture also includes employee recogni-
tion, which is presented in the form of quarterly 
awards distributed through staff meetings and 
formal briefings. 

These organisational backgrounds and channels 
of communication at the five Nigerian STEM or-
ganisations paint a picture of a continuum of lead-
ership communication cultures, which include in-
novation-based and participatory models at 
NCAIR and NITDA, extending to more hierarchical 
and opaque models at NASRDA and NABDA. The 
HR practices at RMRDC and NABDA are also dy-
namic and feedback-based, in contrast to the con-
stricted, top-down approach that lacks transpar-
ency. That is why these contextual variations can 
be viewed as a beneficial base for analysing the in-
fluence of leadership communication strategies 
on employee retention, job satisfaction, and en-
gagement. The next section will demonstrate, us-
ing data from surveys and interviews, that these 
relationships indeed exist. 

 

RESULTS AND DISCUSSION 

This section presents the results of the quantita-
tive and qualitative phases of the research. The 
quantitative data were accessed via an online 
structured questionnaire administered by em-
ployees of five federal STEM organisations in Ni-
geria. The qualitative information used was ob-
tained through semi-structured interviews with 
HR managers, team leaders, and departmental 
heads from the same organisations. The findings 
are presented in two sections: quantitative and 
qualitative. 

Table 1 presents descriptive statistics for the key 
variables measured in this study, including com-
munication frequency, leadership style, transpar-
ency in decision-making, feedback mechanisms, 
employee engagement, job satisfaction, and inten-
tion to stay. The mean values ranged from 3.4 to 
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4.0 on a five-point Likert scale, indicating gener-
ally favourable perceptions of leadership commu-
nication and its related outcomes. 

 

Table 1 – Descriptive Statistics of Leadership 
Communication Variables 

Variable Mean 
Standard 
Deviation 

Transparency in Decision-Making 3.6 0.8 
Feedback Mechanisms 3.7 0.6 
Employee Engagement 4.0 0.5 
Job Satisfaction 3.9 0.6 
Intention to Stay 3.4 0.9 

 

As shown in Table 1, employee engagement had 
the highest mean score (M = 4.0, SD = 0.5), indicat-
ing that most respondents felt engaged in their 
work roles. Communication frequency (M = 3.8, 
SD = 0.6) and feedback mechanisms (M = 3.7, SD = 
0.6) were also rated relatively high, indicating reg-
ular interaction between employees and their su-
pervisors. Leadership style (M = 3.5, SD = 0.7) and 
transparency (M = 3.6, SD = 0.8) were rated as 
moderately high, reflecting variations in commu-
nication quality across agencies. The lowest mean 
was observed in the intention to stay (M = 3.4, SD 
= 0.9), which may signal underlying concerns 
about retention. 

To determine the relationship between communi-
cation variables and workforce outcomes, Pear-
son correlation coefficients were computed.  

 

 

Figure 2 – Correlation Matrix of Communication 
Variables and Outcomes 

 

The results in the correlation matrix above show 
that the frequency of communication was posi-
tively correlated with employee engagement (r = 
0.68), Job satisfaction (r = 0.65), and retention in-
tent (r = 0.65). On the same note, transparency 

had close links to job satisfaction (r = 0.70) and en-
gagement (r = 0.68), whereas feedback processes 
were closely correlated with retention intent (r = 
0.70). 

Multiple linear regression was used in this analy-
sis to conclude on the predictors of retention in-
tent. The independent variables in the model were 
frequencies of communication, transparency, and 
the feedback mechanism. The general model 
proved to be highly significant (R2 = 0.56, F(3, 
146) = 21.82, p<.001), which means that 56% of 
the variance in the retention intent was procedur-
ally calculable using the set of predictors. Feed-
back mechanisms (0.42, p < .01) and transparency 
(0.33, p < .01) were found to be the strongest pre-
dictors of the variables, with communication fre-
quency (0.18, p = .07) not showing statistically sig-
nificant changes at the 0.05 level. 

These results suggest that the positive effect of the 
aforementioned frequent communication stems 
from the quality of the communication process 
and its openness. These statistical findings pro-
vide a solid empirical foundation against which 
the subsequent qualitative findings are situated. 

Qualitative data from 13 semi-structured inter-
views were analysed using Braun and Clarke’s 
phase framework. Thematic coding yielded four 
major themes related to leadership communica-
tion and employee outcomes. 

Theme 1: Perceived Communication Openness. 
Participants described how transparent leader-
ship enhanced trust and engagement. Respond-
ents from NITDA and RMRDC emphasised open-
door policies and weekly departmental briefings 
as mechanisms for inclusive communication. A 
manager at RMRDC stated, “Our DG regularly 
shares performance targets, and staff are free to 
question or make suggestions during review ses-
sions.” This theme aligned closely with high scores 
in transparency and job satisfaction in the survey. 

Theme 2: Feedback Loops and Staff Voice. HR 
leaders at NCAIR and NASRDA emphasised the 
importance of formal and informal feedback sys-
tems, including end-of-project reviews and staff 
feedback forums. These practices promoted two-
way communication and psychological safety. 
One HR officer noted, “We run after-action re-
views after each major AI sprint to evaluate team 
dynamics and receive anonymous input.” This 
supports the quantitative finding that feedback 
mechanisms are a strong predictor of retention. 
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Theme 3: Leadership Style and Communication 
Tone. The communication style adopted by lead-
ership has a significant influence on staff morale. 
While participative styles were reported at NCAIR 
and NITDA, hierarchical styles were more com-
mon at NASRDA and NABDA. A team lead at 
NASRDA explained, “Leadership is formal here, 
and staff usually wait for directives before taking 
initiative.” Such styles were associated with lower 
engagement and lower retention scores in the 
corresponding organisations. 

Theme 4: Recognition and Communication Driven 
Motivation. Employees frequently mentioned the 
role of verbal praise, public acknowledgement, 
and communication of achievements as motiva-
tors. At RMRDC, quarterly recognition was often 
accompanied by leadership commentary in inter-
nal bulletins. A participant shared, “Even a simple 
‘well done’ in a staff meeting goes a long way in 
keeping us going.” This theme links with the high 
engagement scores and supports Herzberg’s the-
ory of motivation as seen in the literature review. 

The qualitative themes corroborated several 
trends observed in the quantitative data. For ex-
ample, high ratings of feedback mechanisms were 
reflected in reports of effective feedback loops at 
NCAIR and RMRDC. Similarly, agencies that 
demonstrated higher transparency in interviews 
(e.g., NITDA) also recorded higher satisfaction 
scores. Conversely, rigid communication styles at 
NABDA and NASRDA were consistent with lower 
engagement and retention intent reported in sur-
veys. 

Figure 3 provides a visual representation of em-
ployee ratings across the key variables measured 
in the quantitative survey. It complements the de-
scriptive statistics in Table 1 and highlights which 
areas (such as employee engagement and com-
munication frequency) scored the highest and 
lowest across the surveyed STEM organisations.  

 

 

Figure 3 – Mean Scores of Communication and Work-
force Retention Variables 

Furthermore, Table 2 summarises all the identi-
fied themes for the organisations discussed. 

 

Table 2 – Summary of Emergent Themes from 
Interviews 

Theme Description Frequency 
Illustrative 

Quote 
Communication 
Openness 

Transparent and 
inclusive dialogue 
between leaders 
and staff 

High “Our DG 
regularly 
shares 
performance 
targets, and 
staff are free 
to ask 
questions.” 

Feedback 
Loops and Staff 
Voice 

Regular 
opportunities for 
employees to 
provide input and 
receive feedback 

High “We run 
after-action 
reviews... and 
get 
anonymous 
input from 
the team.” 

Leadership 
Style and Tone 

Communication 
tone affects 
motivation and 
participation 

Medium “Staff usually 
wait for 
directives 
before taking 
initiative.” 

Recognition 
and 
Communication 
Praise 

Acknowledgement 
of effort boosts 
morale and job 
satisfaction 

High “A simple 
‘well done’ in 
a meeting 
keeps us 
going.” 

 

Figure 4 below illustrates the comparison of com-
munication and retention scores across the STEM 
organisations (NITDA, NCAIR, NASRDA, NABDA, 
and RMRDC).  

 

 

Figure 4 – Comparison of Communication and 
Retention Scores Across STEM organisations (NITDA, 

NCAIR, NASRDA, NABDA, and RMRDC) 

 

Meanwhile, Table 3 presents the mean scores of 
communication and retention variables by organ-
isation. 
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Table 3 – Mean Scores of Communication and 
Retention Variables by the Organisation 

Organi-
sation 

Commu-
nication 
Fre-
quency 

Trans-
par-
ency 

Feed-
back 
Mech-
a-
nisms 

Em-
ployee 
En-
gage-
ment 

Job 
Satis-
fac-
tion 

In-
ten-
tion 
to 
Stay 

NITDA 4.2 4.0 4.1 4.3 4.2 4.0 
NCAIR 4.1 4.3 4.4 4.5 4.3 4.2 
NASRDA 3.5 3.2 3.4 3.6 3.4 3.2 
NABDA 3.2 2.9 3.0 3.3 3.1 2.8 
RMRDC 4.0 4.1 4.0 4.2 4.1 3.9 

 

Figures 5 to 8 illustrate employees’ intention to 
stay, job satisfaction by organisation, feedback 
mechanisms across STEM agencies, and perceived 
leadership styles, respectively. 

 

 

Figure 5 – Intention to stay by the employee 

 

 

Figure 6 – Job Satisfaction by Organisations 

 

 

Figure 7 – Feedback Mechanisms by Organisation 
across the stem agency 

 

 

Figure 8 – Perceived Leadership Style by 
Organisation 

 

Intention to Stay by Organisation, a set of individ-
uals showing the distribution of employee re-
sponses regarding their intention to remain at 
each of the five Nigerian STEM organisations. 

The study investigates the impact of leadership 
communication practices on employee engage-
ment, job satisfaction, and retention within five 
Nigerian STEM institutions. Findings from the 
mixed-methods analysis reveal that transparent, 
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participative, and feedback-driven communica-
tion has a positive impact on staff satisfaction and 
retention intentions. These insights are relatively 
new within Nigerian organisations and, more 
broadly, add to the body of knowledge on STEM 
workforce development. 

The close correlation between the feedback mech-
anisms and retention intent (r=0.70) coincides 
with the results [5], which proved that the quality 
of the internal communication has a significant in-
fluence on the level of engagement in the U.S. in 
the public sector. In equal measure, authors [20] 
pointed out that the ideal manner of using leader-
ship communication to empower voice, develop 
trust, and sustain patterns of recognition is evi-
dent in the qualitative narratives of NITDA and 
RMRDC employees. These findings can also be 
compared to those of [21], who noted that down-
ward-only communication in the transaction of 
bureaucratic forms stifles innovation and alien-
ates technical staff. 

The comparative institutional structure elabo-
rated in the present study can be used as a diag-
nostic tool by policymakers and HR leaders to an-
alyse the communication culture of STEM organi-
sations. For instance, educational institutions can 
incorporate principles of participative communi-
cation into the leadership training of scientists 
and engineers. Meanwhile, HR departments can 
implement measures such as feedback loops, in-
cluding the frequency of upward feedback and 
communication openness indexes, to identify ar-
eas of risk for employee retention. Policy actors 
can also utilise this framework to devise perfor-
mance-based funding mechanisms that reward 
institutions that adopt inclusive communication 
practices. 

To the policymakers, this study emphasises the 
strategic importance of enhancing the effective-
ness of communication in the frameworks of 
measuring and evaluating the performance of 
public institutions. Such agencies as NASRDA and 
NABDA, which still maintain hierarchies in their 
communication processes, could utilise the provi-
sions outlined in the form of requirements to sup-
port regular communication briefings, anony-
mous feedback, and mid-sized reviews of the dia-
logue. The introduction of a standardised assess-
ment instrument for leadership communication 
may also help institutionalise this method in mid-
sized public institutions and departments. 

For educational institutions, particularly those 
that aim to groom engineers and scientists of the 

future, this presents an opportunity to incorpo-
rate communication skills, leadership, empathy, 
and collaborative workshops into STEM course-
work. The development of short courses on par-
ticipatory communication in high-innovation con-
texts can be undertaken by institutions such as the 
NASENI or ICT centres in Nigeria. This will help to 
achieve a cultural transformation of command 
and control to collaborative leadership. 

The findings in the field of corporate and HR pro-
vide evidence on the incorporation of communi-
cation metrics into human capital strategies. Ex-
amples of ways to support retention and perfor-
mance include internal recognition systems, up-
dated decision-making dashboards (e.g., monthly 
pulse surveys), and feedback dashboards. In fields 
such as biotech, IT, and Artificial Intelligence, 
where individuals are highly mobile, this offers in-
centives beyond financial to remain engaged. 

Although transparent, two-way communication 
practices are beneficial, some structural and cul-
tural obstacles can present an impediment to the 
traditional STEM organisations adopting them. 
Participatory dialogue between senior and junior 
staff can be discouraged by deep chains of com-
mand, seniority-based norms of leadership, and a 
bureaucratic aversion to being told off by juniors. 
As a result, in some agencies, the digital structure 
is insufficient to implement the anonymous feed-
back mechanism or the digital dashboard. Unless 
there is active capacity building and leadership 
training, such factors can slow down the change 
and decrease the effectiveness of communication-
centred retention strategies. 

There are, however, a few implementation chal-
lenges which might act as impediments towards 
the adoption of these communication reforms. Ni-
gerian bureaucracies are often characterised by a 
cultural resistance to bottom-up feedback, 
marked by a preponderance of seniority and hier-
archy in interpersonal relations. Additionally, not 
all leaders have been trained in a facilitative style 
of leadership and may view open communication 
as a deviation from traditional power structures. 
Other resource constraints, e.g. inadequate digital 
infrastructure to support anonymous feedback 
systems, can also limit their use, especially in 
smaller STEM agencies. 

To overcome these obstacles, companies must 
gradually approach change. Implementing trans-
parent communication leadership in select direc-
torates, with staff initiators demonstrating the 
practice and incorporating feedback summaries 
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into leadership meetings, can generate momen-
tum. It is also vital to create a leadership develop-
ment program that is not merely technical in the 
field of administration but also emotionally intel-
ligent, engaging in terms of dialogue, and publicly 
touted. The study can be used to develop leader-
ship practices in technological and science, tech-
nology, engineering, and mathematics enterprises 
by emphasising the importance of regular, com-
passionate, and inclusive education in fostering 
diverse talents. When included in managerial ed-
ucation and training, these communication tools 
will help the organisation promote team unity, 
curtail turnover, develop an organisational cul-
ture that values innovation and make people feel 
like the organisation belongs to them. 

This research fills the existing knowledge gap, as 
international theories on leadership communica-
tion have not been well established in the Nigerian 
STEM context. It also offers a mixed-methods de-
sign, combining statistical sensitivity with in-
depth qualitative understanding, which further 
informs the understanding of the processes 
through which communication affects retention. 
It questions the assertion that monetary reward is 
the sole motivator for technical personnel to be 
loyal, instead focusing on relational and sign-
based leadership behaviours. 

In previous studies, Holloman and colleagues 
have developed the fundamental framework on 
which the current study expands. As was empha-
sised in the analysis of Google Project Oxygen con-
ducted [15], communication and coaching are of 
paramount importance when it comes to retain-
ing high-performing technical personnel. The au-
thor [5] emphasised the role that internal commu-
nication plays in influencing engagement and sat-
isfaction in the case of organisations in the public 
sector. In contrast, the seminal study by Vaughan 
on NASA highlighted the effect of closed commu-
nication in technical functions. Unlike research 
based on Western corporate or scientific institu-
tions, the current study provides context-specific 
insights from African public STEM entities, offer-
ing a comparative communication retention 
model based on mixed methods analysis. 

To conclude, the improvement of leadership com-
munication cannot be regarded as merely a soft 
skill upgrade, but rather a strategic intervention 
to talent sustainability in the STEM field. When 
properly established, it has the potential to trans-
form Nigerian public institutions into centres of 
scientific creativity, enhance policy 

implementation, and foster an idea-based, feed-
back-friendly atmosphere that promotes recogni-
tion. 

 

CONCLUSIONS 

Therefore, the study examined the influence of 
leadership communication practices, namely, 
communication frequency, communication style, 
transparency, and feedback mechanisms, on em-
ployee engagement, job satisfaction, and reten-
tion amongst workers in five major organisations 
in the sphere of STEM in Nigeria: NITDA, NCAIR, 
NASRDA, NABDA, and RMRDC. Through a conver-
gent mixed-methods research study, the findings 
produced both numerical and narrative forms of 
evidence to support the main thesis that leader-
ship communication is central to organisational 
health. The quantitative analyses demonstrated 
high correlations among participative leadership 
styles, transparent forms of communication, and 
employee outcomes, such as their intention to re-
main. The same tendencies were reflected in the 
qualitative interviews with leaders and employ-
ees, demonstrating how feedback mechanisms 
and interpersonal openness positively impact the 
levels of trust and morale within the organisation. 
A major comparative analysis of inter-organisa-
tional differences is presented below. Institutions 
like NCAIR and NITDA, which have demonstrated 
inclusive communication practices and a culture 
of innovation, have achieved high scores in em-
ployee engagement and retention. 

On the other hand, senior and more conservative 
organisations, such as NABDA and NASRCA, ex-
hibited attributes of disengagement, despite 
maintaining a strict formal communication pat-
tern. These disparities reiterate that the nature 
and two-way exclusion of communication are 
more indicative of staff joy and investment, con-
trasting with the purely frequency-based or or-
ganizationally arranged aspect. Resting on these 
results, a range of convenient recommendations is 
offered. For HR leaders in Nigerian public STEM 
agencies, it is essential to institutionalise a formal 
two-way feedback process that enables employ-
ees to express concerns, participate in decision-
making, and feel empowered. The following 
should be incorporated into these systems: anon-
ymous feedback mechanisms, regular perfor-
mance discussions, and town-hall-style communi-
cations. Leadership entities should also adopt par-
ticipatory communication patterns to foster psy-
chological safety and unity of purpose in achieving 
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institutional objectives. Among the policy recom-
mendations arising from the study, policymakers 
would do well to incorporate leadership commu-
nication training as a mandatory component of 
development programs in the civil service, partic-
ularly in innovation-oriented agencies. It is essen-
tial to conduct regular organisational perfor-
mance reviews to monitor employee engagement 
and satisfaction metrics, aligning with workforce 
retention objectives. Emotional intelligence, em-
pathy, transparency, and feedback literacy should 
be highlighted as the primary skills by leadership 
consultants and trainers in developing 21st-cen-
tury leaders in the public sector. 

In addition to individual agency levels, the results 
of this research have implications for national 
workforce sustainability and a countrywide focus 
on innovation. Enhanced communication prac-
tices are needed to retain professional workers, 
reduce brain drain, and make the workforce in the 
domains of science, technology, engineering, and 
mathematics homogeneous and motivated. Since 
one of Nigeria's strategic aims is to establish its 
status as a technological leader in Africa, ensuring 
the stability of the workforce in the STEM sector 
should be a priority policy and operational di-
rective. Good communication not only retains tal-
ent but also facilitates increased institutional 
knowledge sharing, enhanced innovation speed, 
and confidence within the general population that 
governance led by science is morally upright. The 
insights have the potential to enhance science di-
plomacy and international cooperation systems 
worldwide, particularly through U.S.-Nigeria 

STEM programs, where institutional stability un-
derpins long-term collaboration. 

Future studies should expand the context of this 
study to incorporate trends in the recruitment of 
private STEM organisations, research centres, and 
startups, enabling cross-sectoral comparison. Ge-
ographically, there is a need to extend the study to 
other parts of Africa to provide a more compre-
hensive understanding of cultural and structural 
differences in leadership communication. A longi-
tudinal research study is also advisable to exam-
ine the long-term effects of variation in communi-
cation practices on workforce retention. Addition-
ally, more intensive approaches, such as ethno-
graphic fieldwork, communication diaries, or ma-
chine learning-based sentiment analysis, may 
provide detailed insights into communication pat-
terns and their psychological impact on the work-
force in day-to-day contexts. Such extensions 
would enhance comprehension and improve the 
tactical composition of communication-centred 
retention structures. This study provides vital 
knowledge on the development of STEM work-
force policy and corporate retention practices on 
a large scale. The findings are relevant to design-
ing national STEM initiatives, HR retention mod-
els, and inclusive programs in tech industries, as 
they identify leadership communication as a key 
motivator of employee retention. Such insights 
can be applied by organisations in the design of 
communication-based retention policies, which 
are beyond traditional incentive-based retention 
policies, as they create a sense of belonging, 
strengthen manager-employee ties, and even in-
crease the long-term workforce stability. 
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