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Abstract 

The study examined digital extension service delivery proficiency among public extension 
personnel in Imo State, Nigeria. A sample of 105 extension personnel selected from the Imo 
State ADP using a multistage sampling procedure participated in the study. Data were 
collected using a validated structured questionnaire. Data were analyzed using mean and 
percentages. Results showed that the extension personnel was approaching retirement age 
(�̅� = 52.3 years), more males (51.4%), earned an average of about N72, 000 monthly and had 
worked for an average of 25.7 years. It was found that the extension personnel gained digital 
awareness mainly from local training organized by extension organizations (90.0%). The 
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results revealed that the extension personnel had general digital awareness. It was further 
found that less than half (44.0%) of the personnel were at the foundation level while 41.0% 
were at the intermediate level of information, data and media literacy skills, more than half 
(53.0%) were at the foundation level of digital communication and collaboration skills while 
42.0% were at the intermediate level in digital innovation and content creation skills. Also, the 
majority (81.0%) of the personnel were at the intermediate level in digital safety skills, more 
than half (53.3%) were at the foundation level in digital problem-solving and about half (51.0%) 
were at the foundation level in digital learning and development. The study concluded that the 
extension personnel were proficient at digital extension service delivery. The study 
recommended that capacity-building programmes should be organized by the extension 
organization to raise the digital proficiency of the extension personnel.  

 

Introduction  

The roles of agricultural extension services in rural and agricultural development in Nigeria 
have been documented. Aremu and Reynolds (2024) reported that agricultural extension 
services reduced households’ food insecurity and increased household assets. Similarly, 
Camillone and Molnar (2021) found that agricultural extension services increased cassava 
farmers’ exposure to and adoption of cassava production and processing technologies.  

Despite the enormous contributions of agricultural extension services in rural and agricultural 
development in Nigeria, several drawbacks limit its efficiency. Challenges of extension 
services in Nigeria include inadequate funding, high workloads (extension to farmers ratio, 
1:7500), poor motivation and security threats, understaffing, limited subject matter specialists, 
poor local plan format and lack of innovative approaches (Adeyemi et al., 2023; Camillone et 
al., 2020; Madukwe & Anungwa, 2020, TASAI, 2020). Others are inadequate transportation 
and equipment and a low extension-farmer ratio (Abdullahi et al. 2023). The dominance of the 
traditional supply-driven extension approach in the country has increased these challenges 
and thus prevented extension services from making significant impacts on food security. 
According to Aderinoye-Abdulwahab (2023) the traditional extension approaches suffer limited 
reach to rural farmers due to the use of inefficient communication channels. In addition to 
service delivery challenges, generating agricultural content tailored towards local conditions 
and specific needs of individual farmers can be costly. This oftentimes leads to the provision 
of blanket recommendations across large geographic areas. Cost-related barriers may hinder 
regular updating among extension staff (Fabregas et al., 2022).  

As an innovative approach, the digital extension service has evolved to overcome the 
challenges of traditional extension systems and enhance the efficiency of extension services. 
According to Coggins et al (2022) digital extension service is the integration of digital tools in 
the sharing, accessing or discussion of agricultural information or knowledge by actors in 
extension service. Examples of digital extension tools include smartphones, digital apps, 
videos, social media platforms, mobile phones and radio. Digital extension service allows for 
two-way communication with farmers which can be harnessed to gather information about 
local conditions, farmers’ backgrounds and experiences with inputs. Also, digital extension 
services can apply economies of scale to generate analytical insights and improve 
customization. The replication of this knowledge can progressively increase impacts over time 
(Fabragas et al., 2022). Furthermore, it is relatively cheaper and can overcome funding 
barriers as well as the low-extension-farmer ratio (Coggins et al., 2022).  

The integration of digital tools in extension services will engender digital transformation. Digital 
transformations affect a firm on multiple levels and in different forms, reshaping traditional 
business models and strategies which have consequences for social interactions and 
networking (Philippart, 2022; Sultana et al., 2021, Singh et al., 2021). Solberg et al. (2020) 
stated that employees must develop a ‘digital mindset’ for the success of digital transformation. 
Solberg et al. (2020) further maintained that digital transformation requires a unique set of 
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skills and competencies including information literacy, information security, automation, cloud 
computing and agile and effective internal and external communication skills (Shlegel & Kraus, 
2021; Simic, et al., 2020).  

Developing digital proficiency is therefore crucial for building an organizational climate that 
supports digital transformation. Digital proficiency can be used interchangeably with digital 
capabilities (Ferrari, 2023) and it refers to the skills, knowledge, and resources that individuals 
or organizations possess to effectively utilize digital technologies for various purposes 
(Deepanie & Kanunaratne, 2023). Digital proficiency has significant positive impacts on 
change management, information and data literacy and information security management 
(Slakovic et al., 2023). Studies have investigated the relevance of digital capabilities on the 
performance of organizations. de Vasconcellos (2021) reported that firms investing in digital 
capabilities of their workforce achieved superior organizational performance. They maintained 
that more creative firms that develop digital capabilities could effectively mitigate the negative 
effects of time. This makes them more dynamic, flexible, resilient and adaptable to 
the challenges of digital transformation. Wang et al. (2022) found that digital capabilities 
facilitated co-creation of products among manufacturing firms. Setiawan et al (2022) found 
that digital capabilities had direct positive impacts on the competitive advantage of accounting 
firms in Indonesia. 

Despite the importance of digital extension services delivery for sustainable agricultural 
development in Nigeria, the digital proficiencies of public extension workers remained under-
studied. Olaolu et al. (2018) found that extension workers in Benue State, Nigeria were barely 
ready in terms of available resources, accessibility to ICTs, quality of ICTs and adherence to 
policies and regulations for digital extension services. Public extension personnel in Imo State, 
Nigeria were reported to be using a variety of digital tools in performing their duties (Nwaiwu 
& Okeke, 2019). However, their proficiency in using these tools is yet to be empirically 
examined. This hinders the formulation of evidence-based policies for digitalizing extension 
services in the state.  

Hence, the study examined the proficiency for digital extension service delivery among public 
extension personnel in Imo State, Nigeria. The specific objectives were to: 

• identify the personnel’s sources of information on digital capabilities; 

•  ascertain the general digital awareness of the extension personnel; and  

• determine the digital proficiency levels of the personnel.  

Methodology 

The study was carried out in Imo State, Nigeria. The state is located between latitude 5o 10! N 
– 6o 00! N and longitude 6o40! E – 7o23! E (www.mapcarta.com/imo_state). It has a population 
of about 5 million people (https://knoema.com/atlas/Nigeria/Imo). Imo State is divided 
agriculturally into three zones namely Owerri, Okigwe and Orlu which are further subdivided 
into blocks and circles. Extension services in the state are provided mainly by the Imo State 
Agricultural Development Programme (ISADP). The state has 191 extension personnel (Aja, 
2023). All extension personnel in the Imo State ADP constituted the population for the study. 
Multistage sampling procedure was used to select the sample. In the first stage, three directors 
and three deputy directors (extension, communication and women-in-agriculture) were 
selected at the headquarters. In the second stage, three zonal extension managers (ZEMs), 
three zonal extension officers (ZEOs) and nine subject matter specialists (SMSs) were 
selected at the zone. Sixteen block extension officers (BEOs) and sixteen block extension 
agents (BEAs) were selected at the block level in the third stage. Finally, forty-nine extension 
agents (EAs) were selected from the cells in the fourth stage. A sample size of 105 extension 
personnel participated in the study.  

Data were collected using a structured questionnaire. The instrument was validated using 
the face and content validity method. The instrument was given to seven lecturers in the 
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Department of Agricultural Extension, University of Nigeria Nsukka to study. Items approved 
by them were taken as valid and included in the instrument. The reliability of the scale 
measuring digital proficiency was established using the Pearson Moment Correlation 
Coefficient, r = 0.781. The personnel’s sources of information on digital capabilities were 
identified by providing a list of sources through which information on digital capabilities can be 
obtained. The general digital awareness of the extension personnel was ascertained by 
categorizing digital skills into; the use of digital devices, information literacy, communication 
and collaboration, digital innovation and content creation, digital safety and digital 
infrastructure skills. Questions relating to each of the skill areas were generated and 
responses were recorded as correct or incorrect. Correct responses under every skill area 
with a percentage score ≥ 50.0% implied awareness of that skill by the respondents. Digital 
proficiency of the personnel was determined on each of the digital skill areas on a 7-point 
proficiency scale of 7 = can integrate professional practice and contribute to problem-solving, 
6 = can contribute to professional practice and cannot contribute to problem-solving, 5 = can 
guide others with assistance, 4 = understand but not able to guide others, 3 = without 
guidance, 2 = autonomy with guidance where needed and 1 = with full guidance. The mean 
of the scale was computed by summing the values assigned to the scale and dividing by the 
number of points in the scale. A mean of 4.0 was obtained. Using the mean value obtained, 
the digital proficiency of the personnel was categorized as follows: 1.0 – 2.9 = foundation/basic 
level, 3.0 – 4.9 = intermediate level, 5.0 – 6.9 = advanced level and > 7.0 highly specialized 
level. Data were analyzed using percentages and mean.  

Table 1: Sample of extension personnel 

Level No./designation of personnel No. 

Headquarters  3 directors, 3 deputy directors, 3 Chief SMS 9 

Zone 3 ZMs, 3 ZEOs, 9 SMS 15 

Block 16 BESs, 16 BEAs 32 

Cell 49 EAs 
eEA 

49 

Total   105 

Source: Field Survey, 2023 

Results and Discussion 

Channels and sources of information on digital capabilities  

Figure 1 indicates that the extension personnel had various sources and channels of 
information on digital capabilities. The prominent channels were local training (90.0%), local 
workshops and seminars (72.0%) and computer institutes and training centres (43.3%). The 
prominent sources of digital capabilities to the extension personnel were friends and relatives 
(79.0%) and peers and colleagues (79.0%). The effect of different information sources on a 
worker’s digital capabilities is multifarious, influenced by the integration of digital tools, 
workplace information literacy and collaborative practices (Information Literacy and 
Digitalization of the Workplace, 2023). Different sources of information available to workers 
can meaningfully influence their ability to adapt and thrive in a digital environment by improving 
knowledge length and breadth. For example, training enhances digital capabilities by fostering 
creativity, and improving organizational performance (Vasconcellos et al., 2021). Similarly, 
through peer groups, a worker can access support, guidance and motivation to improve their 
digital capabilities from their peers. Different sources of information enhance digital capability 
by improving knowledge breadth and depth.  
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Figure 1: Extension personnel’s sources of information on digital capabilities 
(Multiple responses) 

General Digital Awareness  

Awareness of the Use of Digital Devices  

Results in Appendix A indicate that the extension personnel were aware of eight out of the ten 
items used to measure awareness of the use of digital devices. According to the results, the 
personnel were aware of the use of hard disks and flash drives (86.7%), how to hibernate of 
sleep a computer (82.9%), how to switch on mobile phones (82.9%), the use of a projector 
(74.3%) and the use of printer (72.4%). Others are how to shut down a computer (61.0%), 
how to boot a computer (56.2%) and how to use a smartphone as a modem (53.3%). The 
awareness of the use of digital devices would enhance the deployment of appropriate digital 
technologies in extension service delivery.  

Under information literacy skills, Appendix A reveals that the extension personnel was aware 
of the use of the internet (63.8%), database management (58.1%), connecting to the internet 
(53.3%) and ways of enhancing online search (52.4%). Awareness of information literacy skills 
helps individuals to interact with information resources, make decisions and adapt to the digital 
landscape. As regards communication skills, Appendix A shows that the respondents 
understand the qualities of good digital content (59.0%), knowledge of the tools that make up 
social media platforms (52.4%), understanding of the strategies for good digital 
communication (52.4%) and visualization of information in different ways (52.4%). Digital 
communication skills are crucial for organizational strategies and relationships with 
the audience. They are also used in modern workplaces for effective task-related 
communication, enhancing performance and promoting the building of social ties (Sivunen & 
Laitinen, 2020).   

Under digital innovation and content creation skills, the extension workers were aware of how 
to use short message services (75.2%), how to implement digital transformation (73.3%), how 
to use different dissemination strategies (67.6%) and knowledge of components of digital 
contents (56.2%). They were also aware of how to implement digital innovation (55.2%), 
knowledge of considerations for developing digital content (53.3%) and how to collaborate in 
digital innovations (52.4%). Digital innovation skills are crucial for firms to harness the 
advantages of digital transformation (Queiroz et al., 2020). It is also important in digital 
extension service delivery as it will enhance creativity amongst extension workers. 

Under digital safety, Appendix A shows that the extension workers were aware of how to 
secure short message services (53.3%), how to protect personal information (53.3%), how to 
back up data regularly (52.4%) and how to secure a connection (51.9%). They were also 
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aware of how to enable multi-factor authentication (50.8%), software update (50.5%), 
understanding of privacy settings (50.5%) and being mindful of information shared online 
(50.1%) Awareness of digital safety is crucial to help users avoid potential risks. Ida (2022) 
stated that digital safety enables the display of responsible behaviour safeguarding individual 
and social well-being while in the digital workspace. This will enable users to apply ethical 
principles and respect for others in the digital space.  

On digital infrastructure skills, the results in Appendix A show that the extension personnel 
were aware of network protocols (71.4%), understand the roles of online services (59.0%) and 
understand the configuration of operating systems (57.1%). Digital infrastructure covers 
essential facilities required for the effective operation of digital technologies and services. 
Thus, the awareness of digital infrastructure would enable the extension workers 
to understand their uses and put them into appropriate use. Awareness of digital infrastructure 
would enable extension personnel to interact with multiple stakeholders to coordinate their 
services and content needs. Constantinides et al. (2018) noted that digital infrastructure 
promotes creativity and innovation.  
 
Extension Personnel’s Proficiency in Digital Extension Service Delivery  

Proficiency in information, data and media literacy by the extension personnel 

The result in Figure 2 shows that 44.8% of the extension workers were at the foundation level 
while 41.0% and 14.3% were at the intermediate and advanced levels of information, data and 
media literacy skills respectively. This result suggests that the workers can only perform basic 
and simple tasks in this area. By implication, the personnel can only perform tasks that involve 
remembering contents and instructions but need some guidance to execute them. Such tasks 
include the ability to search for information online and to save files. Tayia (2022) noted that 
media and information literacy skills are crucial for navigating information, evaluating media 
content, and engaging in democratic participation. Being at the foundation level in this skill 
might reduce the information-seeking and processing abilities of the workers.  

 

Figure 2: Proficiency in information, data and media literacy  

Proficiency in digital communication and collaboration skills 

Figure 2 shows that more than half (53%) of the extension workers were at the foundation 
level whereas 29.5% and 18.1% were at the intermediate and advanced proficiency levels of 
digital communication and collaboration respectively. This result suggests that the extension 
personnel can only perform entry-level tasks related to digital communication and 
collaboration such as using basic features of communication tools and sharing files. This 
however implies low proficiency in digital communication and collaboration skills. Low digital 
communication and collaboration skills could be a drawback to effective information exchange 
between extension workers and farmers. According to Nyikes (2018), individuals with low 
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levels of digital communication skills may face difficulties in processing information effectively. 
In social interactions, it could lead to misunderstandings and communication breakdowns. It 
could also hinder readiness for professional roles, low participation in information sharing and 
the spread of unreliable information (Resyadi, 2022, Tirado et al., 2020).   

 

Figure 2: Proficiency in digital communication and collaboration skills 

Proficiency in digital innovation and content creation 

Results in Figure 3 show that 42.9% of the extension personnel were at the intermediate 
proficiency level of digital innovation and content creation skills while 41.0%, 15.2% and 1.0% 
were at the foundation, advanced and highly advanced levels respectively. This result reveals 
that extension personnel were moving into the highly advanced proficiency level which is an 
appreciable improvement over the preceding digital skill areas. This implies that more than 
half of the extension personnel can perform tasks above the foundation level like producing 
digital content in different formats, editing and modifying content. This will enable the 
personnel to develop new solutions to emerging farmers’ problems. According to Bashir and 
Miyamoto (2020), intermediate skills enable people to independently deal with well-defined, 
routine and non-routine problems that involve understanding the content. According to 
Organizacion Internacional del Trabajo (2020), intermediate skills enable workers to use 
digital technologies to create content, work in automated processes and evaluate 
technologies.  

 

Figure 3: Proficiency in digital innovation and content creation 
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Proficiency in Digital Safety  

Figure 4 reveals that the majority (81.0%) of the extension personnel were at the 
intermediate proficiency level in digital safety. The remaining 18.1% and 1.0% were at 
advanced and highly specialized levels. This digital skill recorded the highest proficiency 
among the extension personnel. The result suggests that many of the extension personnel 
can perform digital safety-related tasks with a higher level of proficiency. Avoiding harm in 
the digital environment will improve communication (Protasenko & Mykhailova, 2024). 
Greater digital skills allow for more coping strategies that protect users against harm. 
Proficiency in digital safety skills enhances the safe and responsible use of digital 
technologies (Tomcyzyk, 2023). According to Safe Online (2023), digital safety skills prevent 
and minimize harm in the online environment by moderating illegal or harmful content, 
promoting responsible platform design and governance and empowering users to customize 
their digital experiences. 

 

Figure 4: Proficiency in digital safety  

Digital Problem-Solving Proficiency 

Figure 5 shows that 53.3% of the extension personnel were at the foundation level, whereas 
33.3% and 12.4% were at the intermediate and advanced digital levels in problem-solving 
skills, respectively. However, 1.0% of the workers were highly skilled in digital problem-solving 
skills. According to the Open University (2024), digital problem-solving skills are essential in 
the workplace. Hamaainen et al. (2019) stated that problem-solving skills are essential to 
thrive in a technology-rich environment. Lin (2024) views problem-solving skills as essential 
competencies that significantly influence employee performance and organizational 
effectiveness. These skills enable employees to navigate complex challenges, make informed 
decisions and adapt to rapidly changing environments. Problem-solving skills also enable 
employees to identify challenges, analyse situations and devise effective solutions which are 
particularly crucial in dynamic and complex work environments.  
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Figure 5: Proficiency in digital safety skills 

Proficiency in Digital Learning and Development  

 Figure 6 shows that more than half (51.4%) of the extension personnel were at the foundation 
proficiency level of digital learning and development while 33.3%, 13.3%, and 1.9% were at 
the intermediate, advanced, and highly specialized proficiency levels respectively. It could be 
inferred from the result that nearly half of the extension personnel can perform digital learning 
and development tasks beyond the foundation level. Dijieh et al. (2024) noted that the 
acquisition of digital learning and development skills helps in the cultivation of soft and self-
reliant skills and promotes global competitiveness. Developing employees enables them to 
become competitive in the workplace. Digital learning and development skills can enable 
extension personnel to engage in continuous programme development to boost their 
capabilities. Digital learning enhances collaboration (Langset, 2018) and for the extension 
organization, this could promote the exchange of ideas and information among actors in the 
agricultural innovation and knowledge system. Haleem et al. (2022) opined that digital learning 
and development could encourage co-creation of innovations.  

 

     Figure 6: Proficiency in digital learning and development  

Conclusion and Recommendations  

Agricultural extension personnel in Imo State ADP had general digital awareness. They gained 
their awareness through many sources of which local trainings organized by extension 
organizations were the most used. The extension personnel were proficient at digital extension 
service delivery. However, their proficiency was mostly at the foundation levels in the various 
digital skill areas. This could impair the effectiveness of digital extension service delivery in 
the state. Therefore, routine capacity-building programmes on digital skills should be 
organized to enhance the digital proficiency of the extension personnel. Also, the aging 
extension workforce in the state calls for the recruitment of young people into the organization 
since they are more likely to be tech-savvy.  
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Appendix A: General digital awareness of the extension personnel 
Digital skill areas % (n = 105) 

Use of digital devices   

The use of hard disks and flash drives  86.7* 

How to hibernate or sleep a computer  82.9* 

How to switch on  a mobile phone  82.9* 

The use of projector  74.3* 

The use of printer  72.4* 

How to shut down  a computer  61.0* 

How to boot  a computer  56.2* 

How to use a smart phone as a modem 53.3* 

The use of router  43.8 

How to scan a document 34.3 

Information literacy skills  

Internet use  63.8* 

Database management 58.1* 

Connecting to the internet 53.3* 

Ways of enhancing online search  52.4* 

How to use  bookmarking  45.7 
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How to launch a web browser in a device 39.0 

How to select a network in a device 37.1 

How to protect a network from unwanted internet access  30.5 

How to use advanced search operators  21.0 

How to search information in a web browser 8.6 

Communication skills  

Knowledge of qualities of good digital content  59.0* 

Knowledge of tools that make up social media platforms  52.4* 

Knowledge of the strategies of a good digital communication  52.4* 

Visualization of  information in different ways 52.4* 

Things  to avoid during online communication  45.7 

How to develop online contents 39.0 

How to communicate using social media platforms 27.6 

Use of various social media platforms  25.7 

Digital innovation & content creation skills  

How to use short message services  75.2* 

How to implement digital transformation  73.3* 

How to use different dissemination strategies          67.6* 

Knowledge of components of digital content          56.2* 

How to implement digital innovations  55.2* 

Knowledge of considerations for developing digital contents  53.3* 

How to collaborate in digital innovations  52.4* 

Knowledge of features of  innovation management process 49.5 

Ability to facilitators of digital innovation 47.6 

Digital safety skills 
 

 

How to secure short message services           53.3* 

How to protect personal information          53.3* 

How to back up data regularly         52.4* 

How to secure a connection          51.9* 

How to enable a multi-factor authentication          50.8* 

Software update         50.5 

Understanding of privacy settings          50.5 

Being mindful of the information shared online          50.1 

Limiting the amount of personal information shared online         20.0 

Requirements for password protection 19.0 

Digital infrastructure skills  

Understanding network protocols  71.4* 

Understanding of roles of online services  59.0* 

Understanding configuration of operating systems 57.1* 

Understanding of cloud computing 48.6 

Understanding of categorization of digital platforms 25.7 

Understanding of functions of data centres 21.0 

Understanding of features of mobile networks 14.3 

Requirements for data centres 14.3 

Understanding of emerging technologies like artificial intelligence  8.6 

Source: Field Survey, 2023  


