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ABSTRACT: 
In an effort to identify specific training needs that are frequently overlooked by more comprehensive assessments, this study provides a rough assessment of the skills inventory and skill development requirements of extension professionals. It does this by breaking down advanced digital competencies essential to effective e-Extension services in the Indian context. Professionals with both contemporary digital and technical abilities and strong interpersonal skills are now essential for agricultural extension to be effective. The study was conducted in the Mau district of Uttar Pradesh using an ex post facto research design. Thirty extension workers from government organizations were chosen by purposeful random sampling and given a pre-tested, structured questionnaire to complete. Frequency, percentage, and Pearson's correlation coefficient were used to examine the results. The findings revealed that the majority of respondents were young, well-educated (66.67% were postgraduates; 50% had one year of experience), and had high interpersonal and communication skills (more than 90% reported strengths in listening, counseling, and problem-solving). There are significant gaps in advanced digital competencies, as evidenced by the fact that just 33.33% of respondents could design basic webpages, 20% had a basic understanding of coding, 10% had produced mobile apps, and 100% were unfamiliar with version control systems. Importantly, the study shows that although job experience and education are positively correlated with overall professional skills, they do not significantly reduce advanced digital skill gaps. This highlights a critical disconnect and emphasizes the special need for targeted ICT training separate from general professional development. Overall, the results emphasize the necessity of ongoing, rapid, practical ICT-focused training to build digital capacities and improve the efficacy and applicability of extension programs. This paper is significant because it tackles the increased demand for digital competence among rural extension workers in e-Extension. It identifies critical skill gaps, promotes future training and policy formulation, and serves as a solid framework for additional research on workforce preparedness, technology uptake, and capacity building in extension systems.
KEYWORDS: Skill- inventories, Extension, Professional, Competency Assessment, Development need
INTRODUCTION:
According to Salawu (2008), agricultural extension services are intricate procedures that affect farmers' knowledge, choices, and behaviors. Extension is essential to raising agricultural output and improving livelihoods in developing nations, as the majority of people live in rural areas with limited resources. According to Christoplos (2010), agricultural extension is a system that connects farmers with research, education, agribusiness, and markets while enhancing their managerial and technical skills.
Competence, which encompasses knowledge, abilities, and attitudes, is necessary for effective extension (Iqbal, Malik, & Khan, 2012). Through their professional skills, competent extension agents earn farmers' trust (Salawu, 2008). The need for qualified extension workers has increased due to emerging issues such as poverty, food insecurity, and climate change (Rivera, Qamar, & Crowder, 2001; WMO, 2016). According to Davis (2015), competence is the capacity to carry out activities effectively. The Global Forum for Rural Advisory Services defines competence as having sufficient knowledge and abilities to function effectively.
Communication, leadership, cooperation, and problem-solving are examples of the soft (procedural) and technical (functional) abilities that extension workers need (Davis, 2015; Suvedi & Kaplowitz, 2016). According to Suvedi and Kaplowitz (2016), these collective skills, also known as core competences, are necessary for efficient extension performance and differ depending on the work environment. As a result, determining skill shortages and creating suitable capacity-building initiatives depend on evaluating the present competency levels of extension workers. To effectively impart knowledge to farmers, extension agents must also stay current with agricultural advancements (Oladele & Tekena, 2010). Additionally, since extension agents serve as a conduit between farmers and other stakeholders, their competencies should be routinely assessed (Adisa & Balogun, 2012).
A skill inventory that considers education, training, and experience can be used to identify strengths and weaknesses in both technical and soft skills (Suddapally et al., 2025). Even as e-Extension expands, making digital tools for information distribution increasingly necessary, the literature available now repeatedly shows that extension practitioners continue to lack ICT skills. By assessing advanced digital skill gaps in the Mau district, Uttar Pradesh, and linking them to professional traits to support targeted interventions, this study seeks to go beyond merely identifying these generic deficits. This study specifically examines the granular competencies required for e-Extension in the Indian context, particularly advanced software and programming skills, which remain understudied among this population. It builds on findings by Ghimire & Suvedi (2017) and Aja et al. (2024) regarding notable deficiencies in digital skills.
OBJECTIVE:
1. To assess the profile characteristics of extension professionals
2. To assess the professional skills of extension professionals and identify areas requiring skill development.
3. To identify and quantify gaps in extension professionals’ ability to use advanced software and programming tools required for e-Extension work.
METHODOLOGY:
An ex post facto research design was chosen to assess the current skill inventory of extension specialists and identify software knowledge gaps for e-Extension activities in the Mau area because it allows for the examination of existing characteristics and competence levels without manipulating variables. Mau district was chosen at random, and 30 extension specialists from government agencies were picked using purposeful random sampling. This sample was deemed practical and appropriate for gathering targeted insights from active extension professionals, although the findings are meant for contextual interpretation rather than statistical extrapolation to all government organizations. A pre-tested structured questionnaire with 45 professional competence assertions was delivered in a binary Yes/No style. This dichotomous scale was beneficial for determining whether a skill was present, but it only caught the presence of a skill rather than the degree of competency; thus, future research should explore a 1-5 Likert scale to evaluate skill level more fully. Profile factors like age, education, salary, and experience were also gathered. The data were examined using frequencies, percentages, and correlation analysis; because the response format was binary, the association measure is better understood as the Pearson correlation for binary-coded variables.

RESULT& DISCUSSION:

Objective-1: To assess the profile characteristics of extension professionals
The profile of an Extension Professional includes Age, Education, monthly income and work experience.
Table no. 1: Profile characteristics of extension professionals												n=30
	S. No
	Variables 
	Frequency (f)
	Percentage (%)

	Age 

	1. 
	18- 25 years
	8
	26.67

	2. 
	26-35 years
	15
	50

	3. 
	36-44 years
	3
	10

	4. 
	Above 45 years
	4
	13.33

	Education

	1. 
	Intermediate 
	0
	0

	2. 
	Under graduation
	8
	26.67

	3. 
	Post-graduation 
	20
	66.67

	4. 
	Doctoral 
	2
	6.6

	Monthly Income 

	1. 
	45,589 and above 
	23
	76.67

	2. 
	36,527-45,588 
	7
	23.3

	3. 
	21,914-36,526 
	0
	0

	4. 
	7,316-21,913 
	0
	0

	5. 
	≤7,315 
	0
	0

	Work Experience 

	1. 
	1 years 
	15
	50

	2. 
	2 years 
	4
	13.3

	3. 
	3 years 
	6
	20

	4. 
	4 years 
	2
	6.67

	5. 
	5 years and above
	3
	10

	Working Institute / Organization

	1.
	Krishi Vigyan Kendra
	7
	23.33

	2.
	State Agricultural University
	0
	0

	3.
	Indian Council of Agricultural Research (ICAR) Institute
	13
	43.34

	4.
	Non-Governmental Organization
	8
	26.67

	5.
	Agri-Business Company
	2
	6.6

	6.
	Farmer Producer Organization
	0
	0



 Age
The majority of extension professionals (50%) fall within the age group of 26–35 years, followed by 18–25 years (26.67%), above 45 years (13.33%), and 36–44 years (10%). This suggests that a major portion of the extension workforce comprises professionals in early career stages. The predominance of the 26–35 age group indicates that extension services mainly attract young professionals and recent graduates. Their ability to adapt to new technologies and modern extension approaches makes them suitable for supporting current agricultural development. The results were consistent with those of Kshatriya et al. (2020), which indicated that the majority of extension professionals fell within the 26–35-year age group, followed by the 18–25-year age group.
Education
A substantial proportion of respondents have post-graduation and above qualifications (66.67%), followed by under-graduation (26.67%). Only 6.6 per cent had completed their doctoral in terms of education, while none of the respondents are intermediate. The fact that many extension professional roles require an M.Sc. degree as a minimum educational requirement may account for the increased percentage of postgraduates among extension staff. Organizations typically hire applicants with postgraduate degrees because extension work necessitates excellent technical knowledge, communication skills, and problem-solving abilities to address agricultural and rural development concerns.
Monthly Income
Around 76.67 per cent of extension personnel earned ₹45,589 or more, while 23.3 per cent earned between ₹36,527 and ₹ 45,588. None of the respondents earn ₹7,316–21,913, and ₹7,315 or below. Because government and private extension agencies have uniform wage structures, most extension workers are in the middle-class to upper-class income range. The lack of responses in the lower salary groups can be explained by the fact that newly hired professionals, even those with little experience, are paid according to set scales.
Work Experience
Half of the respondents (50%) have 1 year of experience, followed by 3 years (20%), 2 years (13.3%), 5 years and above (10%), and 4 years (6.67%). 
Many respondents are new to extension services, as evidenced by the predominance of professionals with 1 year of experience. The expansion of extension programs, increased attrition in early career phases, and recent hiring may be the reasons why most extension workers have only a year of experience. This emphasizes the necessity of ongoing training and mentoring to improve their ability to provide services effectively.
Working Institute / Organization
The majority of extension professionals were working in ICAR institutes (43.34%), followed by NGOs (26.67%) and Krishi Vigyan Kendras (23.33%), while only a small proportion were employed in agribusiness companies (6.6%). None of the respondents was from State Agricultural Universities or Farmer-Producer Organisations. This could be due to the fact that KVKs and ICAR institutes hire more extension staff than other organizations because they are heavily involved in carrying out extension activities. 
Objective-2: To assess the professional skills of extension professionals and identify areas requiring skill development.
Table No. 2: Distribution of Professional Skills of Extension Professionals
									n=30
	S. No
	Statements 
	Yes 
	No 

	
	
	F
	%
	F
	%

	Communication skills 

	1. 
	Do you have skills to write, edit, translate, and interpret the world
	28
	93.33
	2
	6.67

	2. 
	Do you have skills like speaking in public debates, advocating, presenting or demonstrating an idea
	28
	93.33
	2
	6.67

	3. 
	Do you have listening skills to others
	29
	96.67
	1
	3.33

	4. 
	Do you know how to write reports, letters and memos correctly 
	28
	93.33
	2
	6.67

	5. 
	Do you have the skills to counsel others or advise others
	29
	96.67
	1
	3.33

	6. 
	Do you have an idea about facilitating a meeting 
	29
	96.67
	1
	3.33

	7. 
	Do you have knowledge about the local language where you're working as an extension professional 
	23
	76.67
	7
	23.33

	8. 
	Do you have the skills to make good relationships and understand people 
	22
	73.33
	8
	26.67

	Technical skills 

	1. 
	Do you have knowledge about Microsoft Word (or other word processing software)
	26
	86.67
	4
	13.33

	2. 
	Do you know about Microsoft PowerPoint and Excel
	25
	83.33
	5
	16.67

	3. 
	Do you have skills to create video, and Photoshop
	11
	36.67
	19
	63.33

	4. 
	Do you have skills in programming (C++, JavaScript)
	5
	16.67
	25
	83.33

	5. 
	Do you have skills to do recording, radio 
	20
	66.67
	10
	33.3

	6. 
	Do you have skills in using a projector, camera, and different machines to train the farmers
	25
	83.33
	5
	16.67

	Management & self-management skills 

	1. 
	Do you have knowledge about setting goals, plans or making decisions, administering 
	26
	86.67
	4
	13.33

	2. 
	Do you have knowledge to take initiative, assess need anticipate or create change
	26
	86.67
	4
	13.33

	3. 
	Do you have ideas to manage people delegate tasks, direct or oversee or motivate them
	25
	83.33
	5
	16.67

	4. 
	Do you have that skill to keep cheerful attitude 
	25
	83.33
	5
	16.67

	5. 
	Have patience to others or problem-solving time during 
	25
	83.33
	5
	16.67

	6. 
	Have you followed all rules and regulations that is important for extension personnel 
	24
	80
	6
	20

	7. 
	Do you want to learn how to make decisions for rural areas 
	26
	86.67
	4
	13.33

	Creative skills 

	1. 
	Do you have skills like visualize, imagining, brainstorming (new ideas), and giving creative ideas 
	28
	93.33
	2
	6.67

	2. 
	Do you produce and consider many alternative ideas regarding rural need fulfilment 
	23
	76.67
	7
	23.33

	3. 
	Do you have the curiosity to learn or develop new ideas for any problem 
	26
	86.67
	4
	13.33

	4. 
	Do you have the skills to put your ideas or those other your employees into a context
	27
	90
	3
	10

	5. 
	Are you willing to take action in the hope of the desired result
	26
	86.67
	4
	13.33

	6. 
	Are you able to embrace uncertainties 
	22
	73.33
	8
	26.67

	People skills 

	1. 
	Do you have the ability to relate to others
	22
	73.33
	8
	26.67

	2. 
	Do you have a great sense of humour 
	27
	90
	3
	10

	3. 
	Do you have proactive problem-solving skills 
	28
	93.33
	2
	6.67

	4. 
	Have your ability to keep your mind open for new ideas
	27
	90
	3
	10

	5. 
	Have your ability to support and motivate others 
	27
	90
	3
	10

	6. 
	Do you have the skills to manage your time
	23
	76.67
	7
	23.33

	7. 
	Do you have good judgment skills for any ideas
	27
	90
	3
	10


		
Communication Skills
An overwhelming majority of respondents reported strong communication abilities. The most prevalent skills were listening (96.67%), counselling/advising (96.67%), and facilitating meetings (96.67%). Similarly, writing reports and official communication (93.33%), public speaking and presentation (93.33%), and writing, editing, and translating information (93.33%) were widely reported. However, comparatively lower levels were observed in knowledge of the local language (76.67%) and relationship-building and understanding people (73.33%). The results show that extension agents have excellent communication skills, which are necessary for productive interactions with farmers. These abilities include listening, counseling, and meeting facilitation. Shivamurthy et al. (2023) showed similar findings, probably due to the fact that extension work mostly entails training, advisory services, and participatory approaches that call for highly developed communication skills.
Technical Skills
Most respondents reported basic digital literacy: 86.67% had knowledge of word processing software, and 83.33% were familiar with PowerPoint and Excel. Skills related to using projectors, cameras, and field equipment (83.33%) and handling radio/recording tools (66.67%) were also fairly common. In contrast, only 36.67% had skills in video creation and Photoshop, and very few reported programming skills (16.67%). The findings show that because of their daily administrative and reporting duties, extension professionals have the fundamental technical abilities needed for routine documentation and presentations. The need for capacity building in digital and ICT-based extension tools is highlighted by the possibility that lesser proficiency in advanced digital content creation and programming results from a lack of attention on these areas in extension education and training.
Management and Self-Management Skills
A high proportion of respondents reported competencies in goal setting and planning (86.67%), initiative-taking and decision-making (86.67%), managing and motivating people (83.33%), and maintaining a positive attitude and patience during problem-solving (83.33%). About 80% reported compliance with rules and regulations, and 86.67% expressed willingness to learn decision-making for rural contexts. The findings show that extension workers have a high managerial orientation and self-control, which is probably a product of their organizational training, field exposure, and experiential learning. The requirement for flexibility when attending to farmers' immediate demands in field circumstances may be reflected in the somewhat weaker adherence to standards and rules.
Creative Skills
A large majority reported abilities in visualizing and brainstorming ideas (93.33%), putting ideas into practice (90%), curiosity to learn new approaches (86.67%), and willingness to act toward desired outcomes (86.67%). However, relatively fewer respondents reported generating multiple alternative solutions (76.67%) and embracing uncertainty (73.33%). The results indicate that extension specialists are receptive to fresh perspectives and knowledge, which is critical for tackling changing agricultural issues. However, working in structured, goal-oriented institutional programs may be the reason for their somewhat lower level of tolerance with ambiguity.
People Skills
Strong interpersonal competencies were reported, with 93.33% indicating proactive problem-solving ability, 90% reporting a good sense of humor and supportive behavior, and 73.33% indicating the ability to relate well with others. Time management skills were reported by 76.67%, while 90% reported open-mindedness, the ability to motivate others, and good judgment. The results show that extension workers are highly motivated, emotionally intelligent, and adept at solving problems, all of which enable them to establish trust and collaborate with farmers and stakeholders. However, severe workloads and field limitations may lead to comparatively lower time management and relationship-building skills, underscoring the necessity for training in advanced professional skills and workload management.
Objective-3: To identify and quantify gaps in extension professionals’ ability to use advanced software and programming tools required for e-Extension work.
The degree to which extension specialists have the sophisticated software and programming skills needed for e-Extension services is shown in Table No. 3. Overall, the results indicate significant deficiencies in these skills, which are becoming increasingly crucial for contemporary, technologically advanced extension systems.
Table no. 3 Distribution of Extension Professionals According to Gaps in Software Use for e-Extension Work																n=30
	S. No
	Statements 
	Yes 
	No 

	
	
	F
	%
	F
	%

	1. 
	Can you create a basic HTML and CSS web page
	10
	33.33
	20
	66.67

	2. 
	Can you use JavaScript to add interactivity to a web page
	6
	20
	24
	80

	3. 
	Can you use a database like MySQL or PostgreSQL to store and retrieve data for your web application
	7
	23.33
	23
	76.67

	4. 
	Do you know how to write code in a programming language like Python, Java, or JavaScript
	6
	20
	24
	80

	5. 
	Can you use programming to build web applications, mobile apps, or desktop apps
	3
	10
	27
	90

	6. 
	Can you use programming to analyze data or build machine learning models
	3
	10
	27
	90

	7. 
	Can you use programming to analyze data or build machine learning models
	2
	6.67
	28
	93.33

	8. 
	Can you use a debugger to find and fix errors in your code
	3
	10
	27
	90

	9. 
	Can you document your code and explain how it works
	6
	20
	24
	80

	10. 
	Do you have a good understanding of data structures and algorithms
	3
	10
	27
	90

	11. 
	Are you familiar with version control systems, such as Git and SVN
	0
	0
	30
	100

	12. 
	Are you familiar with cloud computing platforms, such as AWS, Azure and GCP
	3
	10
	27
	90

	13. 
	Do you have experience with mobile development technologies, such as Android and iOS 
	3
	10
	27
	90



The findings reveal substantial gaps in advanced software and programming competencies among extension professionals, as only 33.33% reported the ability to create basic HTML and CSS web pages, 20% could use JavaScript for adding interactivity, and 23.33% were familiar with database systems such as MySQL or PostgreSQL, while the majority lacked these skills. Similarly, only 20% possessed basic coding abilities in languages like Python or Java, and a very small proportion could develop web, mobile, or desktop applications (10%), perform data analysis or machine learning using programming tools (10%), use debuggers to fix code errors (10%), or understand core computer science concepts such as data structures and algorithms (10%). Documentation of code was also limited (20%), and none of the respondents were familiar with version control systems such as Git or SVN (0%), indicating minimal exposure to collaborative software development practices. Furthermore, familiarity with cloud computing platforms (10%) and experience in mobile application development (10%) were very low, reflecting limited engagement with backend digital infrastructure and app development processes. 
Overall, the findings show that rather than being developers, extension specialists mostly serve as users and content providers of digital systems. Their non-technical educational background and the lack of emphasis on advanced ICT and software development in extension jobs and training could be the cause of this.
Table no. 4: Distribution of respondents according to their Training Needs
										n=30
	S. No
	Statements 
	YES 
	NO

	
	
	F
	%
	F
	%

	1.
	Do you want training on using computers and mobile phones effectively for extension work
	28
	76.67
	2
	23.33

	     2.
	Do you want training on using the internet and mobile apps for providing advisory services to farmers
	27
	90.00
	2
	6.67

	     3.
	Do you want training on preparing audio-visual materials (videos, photos, posters) for extension education
	20
	66.67
	10
	33.33

	4.
	Do you want training on basic photo and video editing for developing farmer-friendly learning materials
	20
	66.67
	10
	33.33

	5.
	Do you want training on creating simple web pages or digital platforms for extension activities
	10
	33.33
	20
	66.67

	6.
	Do you want training on using digital tools for online data collection and record keeping
	25
	83.33
	5
	16.67

	7.
	Do you want training on solving field-level problems under uncertain conditions
	28
	93.33
	2
	6.67

	8.
	Do you want training on adopting innovative approaches when existing extension methods do not work
	25
	83.33
	5
	16.67

	9.
	Do you want training on time management and work planning for extension activities
	10
	33.33
	20
	66.67

	10.
	Do you want training on decision-making and leadership skills in rural contexts
	18
	60.00
	12
	40.00

	Training Duration & Mode
	
	

	1. 
	Do you prefer short-duration training programs (1–3 days) for skill development
	25
	83.33
	5
	16.67

	2. 
	Do you prefer hands-on, practical training rather than only classroom-based sessions
	28
	93.33
	2
	6.67



Table 4 displays extension professionals' perceived training needs in digital, creative, and inventive skills as well as management, together with their preferences for training duration and style.
Overall, 76.67% of respondents expressed the need for training in using computers and mobile phones effectively for extension work, while 90.00% wanted training in using the internet and mobile applications for advisory services, indicating the growing importance of digital communication in extension. About 66.67% requested training in creating audio-visual materials and basic photo and video editing, reflecting the increasing role of multimedia in farmer education. Only 33.33% showed interest in learning basic website or digital platform development, suggesting that most professionals view it as a specialized technical task. In contrast, 83.33% required training in digital tools for online data collection and record-keeping to meet reporting and monitoring requirements in extension work. A very high proportion (93.33%) expressed the need for training in solving field-level problems in uncertain situations, and 83.33% sought training in using creative solutions when traditional extension methods fail, highlighting the dynamic nature of field conditions. Meanwhile, only 33.33% required training in time management and work planning, while 60.00% indicated the need for decision-making and leadership training in rural contexts. Regarding training preferences, 83.33% preferred short-duration programs (1–3 days) due to workload constraints, and 93.33% favored hands-on practical training, emphasizing the need for application-oriented capacity building in extension services.  Overall, the findings show that as ICT use rises and the dynamic nature of agricultural extension work changes, extension practitioners need more practical digital, problem-solving, and field-oriented abilities. Their inclination for brief, practical training courses is a reflection of their demanding field responsibilities and the requirement for practical abilities.
Table no. 5 Correlation analysis of Profile characteristics of Extension Professionals with Skills Inventories and Gaps in Software Use  
n=30
	S. No
	Independent Variable
	Skills Inventories ‘r’ value
	Gaps in Software Use ‘r’ value

	1. 
	Age
	.137
	.159

	2. 
	Education 
	.629**
	.133

	3. 
	Monthly income
	.031
	.311

	4. 
	Work Experience 
	.542**
	-.042 NS

	5. 
	Working institute/ organization 
	.383*
	-161**


* Significant at 5% level of significance (p < 0.05)
**Significant at 1% level of significance (p < 0.01)

The correlation analysis reveals how selected profile characteristics of extension professionals are exhibited a strong, positive, and highly significant relationship with skills inventories among extension professionals (, ), though its association with gaps in software use for e-Extension work was weak and non-significant (); similarly, work experience showed a strong positive and highly significant link to skills inventories (, ) but a negative and non-significant relationship with software gaps (). These patterns suggest that higher education fosters general professional capabilities, such as communication, managerial, interpersonal, and creative skills, through enhanced conceptual understanding, while field exposure from work experience bolsters problem-solving and interpersonal abilities; however, neither markedly improves software proficiency, likely due to limited emphasis on advanced ICT in traditional curricula or reliance on targeted training. Working in an institute/organisation further demonstrated a significant positive association with skills inventories () and a highly significant negative link to software gaps (), implying that organised institutional contexts mitigate digital illiteracy via ICT infrastructure, training, and resource mandates. Overall, while age and income bore little relation to skill levels, education and experience emerged as primary drivers of professional competencies, yet software skill gaps persisted across profiles, underscoring the need for specialised ICT interventions beyond general education or tenure, consistent with Vasanthi et al. (2026), who reported a strong experience-skill link ().
CONCLUSION:
The study found that extension workers possess strong core abilities, including communication, interpersonal skills, creativity, and fundamental management skills, which are essential for fruitful interactions with farmers. The bulk of respondents are young and well educated, indicating a motivated and adaptable workforce. This study does not conduct a thorough causal analysis of the systemic barriers to skill acquisition, which calls for more qualitative research, even though it successfully identifies severe deficiencies in advanced digital skills and the lack of emphasis in traditional education as a primary contributing factor. While education and experience improve overall professional skills, they do not bridge software skill gaps. Consequently, the respondents expressed a strong demand for quick, practical training in digital technologies and innovative problem-solving approaches.
IMPLICATIONS:
1. The findings can be used to guide future training programs by identifying specific professional skill gaps among extension staff and assisting institutions in developing focused capacity-building initiatives for e-Extension work. 
2.  The study can contribute to future research on digital competency assessment by supporting the use of more detailed measuring scales and broader contextual variables to better evaluate readiness for modern extension services.
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