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Abstract
The study was carried out from February 2025 and January 2026 through the collaboration of agricultural extension work, ICT experts and evaluation experts. It evaluated the role of ICT in improving agricultural extension delivery in rural areas in South-South Nigeria. Its major aim was to assess, evaluate and proffer solution on how ICT tools can be used to improve farmers’ knowledge and productivity in rural communities. A correlational research design was adopted to examine relationships between ICT usage and agricultural outcomes. A total of 4,800 rural farmers were selected using a three-stage multi-sampling technique. The instrument used for data collection was a 50-item structured interview validated by experts in agricultural extension, ICT and Measurement and Evaluation. A reliability coefficient of 0.79 was obtained using the split-half method. The results obtained revealed that ICT infrastructure and usage in rural areas were poor, with a limited impact on farmers’ knowledge and agricultural productivity. The results further revealed that ICT delivery services have a significant relationship with agricultural productivity. The study concluded that ICT significantly improved agricultural productivity when effectively implemented but was affected by poor infrastructure, inadequate training for rural farmers, low digital literacy, and inadequate government support.
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1. INTRODUCTION
		The development of agriculture in rural communities depends these days on relying on timely access to information, but many farmers are still engaged with outdated sources of extension service delivery. The use of Information and Communication Technologies (ICTs) has proven to be a source of transformative tools capable of addressing long-standing gaps in information flows, productivity, and market access, as noted by Olagunju et al. (2024) and Ayim (2020). Mensah and Antwi-Darko (2022); Yakubu and Bello (2021); Gupta (2023), in their research pointed out that mobile phones, digital platforms, and radio-ICT hybrids now serve as a vital source for spreading agronomic advice, climate alerts, and market intelligence to rural farmers. These gaps need to be filled on the effectiveness and accessibility of ICT tools within rural communities that practice subsistent farming where agricultural extension remains a primary source of livelihood.
	Chikuni and Kampamba, (2023); Nwadike et al. (2022); Oluwaseun and Adesina (2022); Abate et al. (2023) and Van Campenhout (2021) pointed out that there is a need for global recognition of ICT as a catalyst for agricultural modernisation, its implementation in many rural area settings in developing countries remains uneven and constrained by systemic barriers. Limited network coverage, poor power supply, and infrastructural deficits continue to widen the digital divide between rural and urban farmers. Faye and Dia, (2024); Aluko and Adeyemi (2021) also opined that the adoption of ICT-based extension tools is affected by socio-economic disparities, gender inequalities, and inadequate policy support, which weaken the sustainability of digital interventions. Understanding these barriers is essential to evaluating how effectively ICT supports agricultural service delivery in rural areas.
	In the same vein, evidence from recent research highlights pointed out the transformative potential of ICT when strategically integrated into agricultural extension systems. Digital advisory platforms, interactive voice response (IVR) systems, and community-based digital learning initiatives have recorded measurable improvements in farmers’ knowledge of climate-smart practices, pest management, and improved crop varieties Mwangi et al. (2023); Osei-Mensah and Boateng (2020). These innovations demonstrate that ICT can significantly improve farmers’ capacity to make informed decisions, which are accompanied by adequate training, user-friendly design, and contextual relevance.
	In light of these circumstances, assessing the role of ICT in enhancing agricultural service delivery in rural areas is not only timely but necessary. Rural communities face distinct geographical, cultural, and infrastructural challenges that determine how ICT tools are used, accessed, and valued by farmers. Okoli and Mbah (2024); Danjuma and Gambo (2020), in their studies, provide broad insights but often overlook local realities that influence their adoption. Therefore, this study assesses the specific contributions, limitations, and contextual drivers of ICT-enabled agricultural extension to provide evidence-based guidance for policymakers, evaluators, development agencies, and extension practitioners seeking to assess and strengthen digital agricultural advisory services in rural communities in Nigeria. To carry out this study, the following five research questions and five hypotheses guided the study:
i) What is the current state of ICT infrastructure in agricultural extension delivery in rural communities?
ii) To what extent does ICT service delivery in agricultural extension services improve rural farmers' knowledge of modern agricultural practices? 
iii) To what extent does ICT service delivery in agricultural extension services enhance agricultural productivity?
iv) To what extent do ICT-related training and digital literacy influence rural farmers’ adoption of ICT tools for agricultural extension services
v) To what extent does the frequency and timeliness of ICT-based communication influence farmers’ decision-making and farming practices?
i) There is no significant relationship between the level of ICT delivery services and access to rural communities’ dwellers in South-South Nigeria.
ii) There is no significant relationship between ICT delivery service and improved rural farmers' knowledge on modern agricultural practices in rural communities in South-South Nigeria.
iii) There is no significant relationship between ICT delivery service and improved agricultural productivity in rural communities in South-South Nigeria.
iv) There is no significant relationship between ICT Related Training/Digital Literacy and Adoption of ICT Tools for Agricultural Activities in rural communities in South-South Nigeria.
v) There is no significant relationship between Frequent Usage/timeliness of ICT-based communication and farmers’ decision-making in farming practices in rural communities in South-South Nigeria.

2.  METHOD
The study was conducted in South-South Nigeria between February 2025 and January 2026. This region is known for subsistent farming and diverse cultural heritage. The research is aimed at addressing key issues affecting the subsistent farming system in the rural communities and how collaboration among agricultural extension workers, ICT expert and evaluation expert can use ICT tools for potential solutions that could improve agricultural extension delivery and increase farmer knowledge and productivity in South-South Nigeria. 
The design for this study is a Correlational design as it assesses relationships between the role of ICT and agricultural extension delivery services in rural areas. 
The population for the study comprises rural farmers in South-South Nigeria. 
A three-stage multi-stage sampling techniques and procedures was adopted. The first stage was to choose four local government areas from each of the six states in South-South Nigeria, totalling 24 local government area. The second stage was to select five rural communities, making a total of 120 communities, while the third stage was to purposively select 40 farmers from each of the 120 communities. A total of 4,800 farmers were selected. This was done in collaboration with research assistance hired by the researcher in the communities selected for the success of the research. Three research assistance were involved in each of the communities selected.  
The instrument for this study is a structured interview containing 50 Items. The content and face validity of the instrument were carried out. The content validity was obtained using expert judgement. The instrument was presented to agricultural extension services, an ICT expert and Measurement and Evaluation specialist for content validation. They corrected and modified some of the items in the instrument and then certified that the instrument covers the required content and is adequate. To ensure face validity, the items were well typed and clearly presented which the researchers and research assistance used in interviewing and interacting with the farmers. The reliability of the instrument was obtained using the split-half method with a reliability coefficient of 0.79. 
Before data collection, the agricultural extension department of the Ministry of Agriculture in the six states of South-South Nigeria were consulted and informed of the purpose of the research. The rural farmers were also consulted and assured of the voluntary nature of their participation. 
The research questions were answered using percentages. Items with response of Yes of 50% and above were accepted for the study, while the hypotheses were analysed using Pearson Product Moment Correlation. Five research questions and five hypotheses guided the study

3. RESULTS AND DISCUSSION
3.1 RESULTS
3.1.1 What is the current state of ICT infrastructure in agricultural extension delivery in rural communities?
The findings of Table 1 revealed that the state of ICT infrastructure for agricultural extension delivery in rural communities within South-South Nigeria is generally poor. Only 33% of respondents confirmed the availability of ICT facilities. Similarly, only 25% of rural farmers reportedly use these ICT facilities for agricultural purposes, suggesting a minimal level of technology adoption among rural dwellers. 
Table 1: Evaluation of State of ICT infrastructure in agricultural extension delivery in rural communities
	S/N
	State of ICT infrastructure in agricultural extension delivery and its usage by rural dwellers
	Yes
	%
	No
	%
	Remark

	 
	a.
	ICT facilities (computers, mobile phones, internet access, radio, TV, etc.) are available for agricultural extension delivery in my community.
	1,584
	33%
	3,216
	67%
	Reject

	1
	b.
	Rural dwellers in my community make use of these facilities for agricultural purposes.
	1,200
	25%
	3,600
	75%
	Reject

	 
	a.
	Internet connectivity (network coverage, speed, and stability) is available for agricultural extension services in my community.
	816
	17%
	3,984
	83%
	Reject

	2
	b.
	Farmers and rural dwellers make use of internet-enabled services (WhatsApp groups, online platforms, e-learning, SMS) to receive agricultural information.
	1,584
	33%
	3,216
	67%
	Reject

	 
	a.
	Government provides support (funding, provision of ICT tools, training) for agricultural extension delivery in my community
	816
	17%
	3,984
	83%
	Reject

	3
	b.
	Rural farmers and dwellers access these facilities provided by the government for agricultural purposes.
	1,292
	29%
	3,408
	71%
	Reject

	 
	a.
	Agricultural extension workers train rural farmers and dwellers on the usage of ICT to access and improve agricultural productivity in my community.
	1,200
	25%
	3,600
	75%
	Reject

	4
	b.
	Rural farmers and dwellers in my community are willing to adopt and practice the training received from the extension workers. 
	2,400
	50%
	2,400
	50%
	Accept

	 
	a.
	There is a frequent supply of power that supports ICT for efficient service delivery by agricultural extension workers in my community. 
	1,584
	33%
	3,216
	67%
	Reject

	5
	b.
	Lack of power supply affects agricultural service workers, which in turn affects farmers and the rural dwellers in my community.
	2,400
	50%
	2,400
	50%
	Accept



3.1.1 
3.1.2 To what extent does ICT service delivery in agricultural extension services improve rural farmers' knowledge of modern agricultural practices? 

2

The findings of evaluation of ICT service delivery in agricultural extension in South-South Nigeria as indicated in Table 2 has not yet achieved a significant impact on farmers’ knowledge enhancement due to infrastructural, financial, and educational barriers. Although ICT has proven effective in other regions, its success in South-South Nigeria remains limited by insufficient training, poor connectivity, and weak institutional support. Strengthening digital literacy, timely information dissemination, and policy-backed ICT interventions are therefore essential to bridge this gap.
Table 2: Evaluation of ICT service delivery of agricultural extension services on improving rural farmers' knowledge of modern agricultural practices 
	S/N
	ICT delivery services and improved rural farmers' knowledge on modern agricultural practices in rural communities
	Yes
	%
	No
	%
	Remark

	 
	a.
	Farmers and rural dwellers receive agricultural extension information through ICT platforms (radio, SMS, mobile apps, internet, TV) in my community
	2,592
	54%
	2,208
	46%
	Accept

	6
	b.
	Information received by farmers helps to improve their knowledge of modern farming practices in my community
	2,400
	50%
	2,400
	50%
	Accept

	 
	a.
	Farmers and rural dwellers received from agricultural extension information on ICT channels (weather forecasts, pest management, planting advice) in my community 
	1,200
	25%
	3,600
	75%
	Reject

	 
	
	
	
	
	
	
	

	7
	b.
	Timely information received helped to update my knowledge on improved and modern agricultural methods.
	1,824
	38%
	2,976
	62%
	Reject

	 
	a.
	Agricultural extension workers provide ICT training using digital tools to rural farmers and dwellers in my community
	1,824
	38%
	2,976
	62%
	Reject

	8
	b.
	The training received from agricultural extension workers helps to improve farmers' knowledge on modern farming techniques such as fertilizer application, irrigation methods, etc.
	2,016
	42%
	2,784
	58%
	Reject

	9
	a.
	Agricultural extension workers frequently communicate with farmers using ICT tools (calls, WhatsApp, SMS, radio programs) in my community.
	2,400
	50%
	2,400
	50%
	Accept

	
	b.
	Frequent communication with extension workers has broadened rural farmers and rural dweller has enhanced farmers knowledge on modern agricultural practices in my community.
	2,016
	42%
	2,784
	58%
	Reject

	10
	a.
	Government and NGOs support has helped to improve farmers and rural dwellers' knowledge of agricultural service delivery in my community
	2,016
	42%
	2,784
	58%
	Reject

	
	b.
	Government and NGOs support of provision of ICT tools through agricultural extension services to rural farmers and dwellers in my community.
	1,584
	33%
	3,216
	67%
	Reject



3.1.1 
3.1.2 
3.1.3 To what extent does ICT service delivery in agricultural extension services enhance agricultural productivity? 

Analysis of Table 3 revealed that assessment of ICT delivery services significantly influences agricultural productivity in South-South Nigeria. However, infrastructural deficiencies, poor internet connectivity, and inadequate farmer training limit its effectiveness. While this study aligns with several previous findings that emphasise the transformative potential of ICT in agriculture, it also highlights persistent challenges that must be addressed for ICT to achieve sustainable agricultural growth in rural areas of Nigeria
Table 3: Evaluation of ICT service delivery of agricultural extension services in enhancing agricultural productivity
	S/N
	ICT delivery service and improved agricultural productivity in rural communities 
	Yes
	%
	No
	%
	Remark

	 
	a.
	Agricultural extension service workers use ICT services (SMS, mobile apps, radio, internet, TV, etc.) to provide information for local farmers and rural dwellers 
	1,824
	38%
	2,976
	62%
	Reject

	 
	
	
	
	
	
	
	

	11
	b.
	Farmers and rural dwellers access information obtained from agricultural extension service workers to improve agricultural productivity in my community
	2,016
	42%
	2,784
	58%
	Reject

	 
	a.
	Timely information provided by agricultural extension services through ICT of weather forecasts, pest control alerts, and input availability, assists farmers and rural dwellers in my community
	1,584
	33%
	3,216
	67%
	Reject

	 
	
	
	
	
	
	
	

	12
	b.
	Timely information received from extension workers on weather forecasts, pest control alerts, and input availability helps farmers to prevent losses and improve productivity
	2,016
	42%
	2,784
	58%
	Reject

	 
	a.
	Agricultural service workers provide frequent information through ICT to farmers on new agricultural practices in my community
	1,824
	38%
	2,976
	62%
	Reject

	13
	b.
	Frequent information from agricultural extension workers through ICT helps farmers and rural dwellers in my community to modern and recent agricultural practice to improve productivity 
	1,536
	32%
	3,264
	68%
	Reject

	 
	a.
	Agricultural extension service workers effectively advise rural farmers and dwellers in my community on input usage, soil testing, and crop management in my community.
	1,728
	36%
	3,072
	64%
	Reject

	 
	
	
	
	
	
	
	

	14
	b.
	Advice received from agricultural extension service workers has helped to improve the quality, quantity, and market sales of agricultural products in my community
	1,824
	38%
	2,976
	62%
	Reject

	15
	a.
	Reliable ICT infrastructure (network availability, internet, electricity) has enhanced agricultural extension service delivery in my community
	1,200
	25%
	3,600
	75%
	Reject

	 
	b.
	The reliable ICT infrastructural facility through agricultural extension service delivery has brought about consistently improved farming productivity in my community
	1,680
	35%
	3,120
	65%
	Reject




3.1.1 
3.1.2 
3.1.3 
3.1.4 [bookmark: _Hlk229225439]To what extent do ICT-related training and digital literacy influence rural farmers’ adoption of ICT tools for agricultural extension services?
Analysis of Table 4 revealed that most farmers in the rural areas of South-South Nigeria would have benefited from ICT related training and digital literacy, but were constrained by inadequate training, as only 30% of the respondents interviewed received ICT related training and digital literacy. It also pointed out that most of the rural farmers agreed that if given the necessary training, on the application of ICT as it relates to farming, they would be able to apply ICT knowledge independently, which would enhance their agricultural productivity 
Table 4: ICT-related training and digital literacy influence on rural farmers’ adoption of ICT tools for agricultural extension services
	S/N
	ICT-related training and digital literacy influence rural farmers’ adoption of ICT tools for agricultural extension services
	Yes
	%
	No
	%
	Remark

	16
	a.


	Have you received any training from agricultural extension workers on how to use ICT tools (such as mobile phones, radio, or internet) for farming activities?
	1,440
	30%
	3,360
	70%
	Reject

	
	b.
	The training I received from agricultural extension workers on the use of ICT has improved my knowledge of farming activities 
	2,640
	55%
	2,160
	45%
	Accept

	17
	a.
	Can you independently use ICT tools to obtain farming information without assistance?
	1,728
	36%
	3,072
	64%
	Reject

	
	b.

	The training I received from agricultural extension service workers and ICT experts has enabled me to use ICT tools without assistance.
	2,496
	52%
	2,304
	48%
	Accept

	18
	a.
	Does your level of knowledge in using ICT tools encourage you to use them for agricultural purposes?
	1,824
	38%
	2,976
	62%
	Reject

	
	b.
	As a result of the training I received from ICT expert, in collaboration with an assessment expert, an agricultural science expert encourages me to use ICT for agricultural purpose
	2,976
	62%
	1,824
	38%
	Accept

	19
	a.
	Do you regularly apply the ICT skills you have learned to access agricultural extension services?
	2,592
	54%
	2,208
	46%
	Accept

	
	b.
	As a result of the training I received from ICT experts and agricultural extension service workers, has improved my ICT skills and my knowledge of modern farming
	2,784
	58%
	2,016
	42%
	Accept

	20
	a.

	Has ICT-related training improved your confidence in using digital tools for farming activities?
	2,448
	51%
	2,352
	49%
	Accept

	
	
b.
	ICT-related training received from ICT expert, assessment expert and agricultural extension service workers has improved my confidence in using digital tools for farming.  
	2,544
	53%
	2,256
	47%
	Accept



3.1.5 To what extent does the frequency and timeliness of ICT-based communication influence farmers’ decision-making and farming practices?
Analysis of Table 5 revealed that most of the rural farmers in South-South Nigeria lacks access to timely information as it relates to ICT and digital information as only 12% of the farmers agreed that they have access to timely information concerning weather, disease outbreak, climate change and so on. It was also revealed that 73% of the respondent agreed that delay in receiving information has negatively affect their farming activities.
Table 5: Frequency and timeliness of ICT-based communication influence on farmers’ decision-making and farming practices
	S/N
	ICT-related training and digital literacy influence rural farmers’ adoption of ICT tools for agricultural extension services
	Yes
	%
	No
	%
	Remark

	21
	a.
	Do agricultural extension workers frequently communicate with you on the usage of ICT tools in your farm?
	1,344
	28%
	3,466
	72%
	Reject

	
	b.
	Through frequent communication with ICT and Assessment expert, I now access information frequently through agricultural extension workers.
	2,736
	57%
	2,094
	43%
	Accept

	22
	a.
	Do you receive agricultural information on weather updates, pest control advice at the time you need it?
	816
	17%
	3,984
	83%
	Reject

	
	b.
	I now obtain up-to-date information concerning weather and outbreaks of pests and diseases 
	576
	12%
	4,424
	88%
	Reject

	23
	a.
	Does timely information received through ICT help you decide when to plant your crops?
	864
	18%
	3,936
	82%
	Reject

	
	b.
	Timely information through the use of ICT from agricultural extension workers and assessment experts has helped me to decide when to plant due to recent climate change.
	768
	16%
	4,032
	84%
	Reject

	24
	a.
	Have you ever changed your farming decisions based on information received promptly through ICT tools?
	2,544
	53%
	2,256
	47%
	Accept

	
	b.
	Based on information received from agricultural extension workers, I now have current information about the new farming methods and other farming related issues
	1,104
	23%
	3,696
	77%
	Reject

	25
	a.
	Does delayed information from ICT sources negatively affect your farming activities?
	3,504
	73%
	1,296
	27%
	Accept

	
	b.
	Delay in information has affected my plan execution of issues concerning my farming activities. 
	3,312
	69%
	1,488
	31%
	Accept



3.1.6 There is no significant relationship between the level of ICT delivery services and access to rural communities’ dwellers in South-South Nigeria.

Analysis of Table 6 revealed that r-value = -0.032, p-value = 0.726, hence we accept HO but there is a very low negative relationship between state of ICT delivery and usage of ICT by rural farmers but statistically, there is no significant relationship between the level of ICT delivery services and access to rural communities’ dwellers in South-South Nigeria. 
Table 6: Relationship between the level of ICT delivery services and access to rural communities’ dwellers in South-South Nigeria.
	 
	State of ICT Service Delivery
	Usage of ICT Service Delivery
	Decision

	State of ICT Service Delivery
	Pearson Correlation
	1
	-0.032
	


Accept HO

	
	Sig. (2-tailed)
	 
	0.726
	

	
	N
	4,800
	4,800
	

	Usage of ICT Service Delivery
	Pearson Correlation
	-0.032
	1
	

	
	Sig. (2-tailed)
	0.726
	 
	

	
	N
	4,800
	4,800
	




3.1.1 
3.1.2 
3.1.3 
3.1.4 
3.1.5 
3.1.6 
3.1.7 There is no significant relationship between ICT delivery service and improved rural farmers' knowledge on modern agricultural practices in rural communities in South-South Nigeria.

Table 7 analysis indicated that r-value = -0.165 while p-value = 0.072, therefore, we accept HO, which implies that there is no significant relationship between ICT delivery service and improved rural farmers' knowledge on modern agricultural practices in rural communities in South-South Nigeria at 0.05 level of significance. 
[bookmark: _Hlk229083566]Table 7: Relationship between ICT delivery service and improved rural farmers' knowledge on modern agricultural practices in rural communities in South-South Nigeria.
	 
	ICT Service Delivery by Agricultural Extension Workers
	Improved Rural Farmers Knowledge on Modern Agric Practices

	Decision

	ICT Service Delivery by Agricultural Extension Workers
	Pearson Correlation
	1
	-0.165
	


Accept HO

	
	Sig. (2-tailed)
	 
	0.072
	

	
	N
	4,800
	4,800
	

	Improved Rural Farmers Knowledge on Modern Agric Practices 
	Pearson Correlation
	-0.165
	1
	

	
	Sig. (2-tailed)
	0.072
	 
	

	
	N
	4,800
	4,800
	



3.1.1 
3.1.2 
3.1.3 
3.1.4 
3.1.5 
3.1.6 
3.1.7 
3.1.8 There is no significant relationship between ICT delivery service and improved agricultural productivity in rural communities in South-South Nigeria.

Table 8 analysis revealed that p-value = 0.007, while the r-value = -0.245 which implies low relationship between ICT Service Delivery by Agricultural Extension Workers and Improved Agricultural Productivity. From the analysis we reject HO. Hence, we conclude that there is a significant relationship between ICT delivery service and improved agricultural productivity in rural communities in South-South Nigeria
Table 8: Relationship between ICT delivery service and improved agricultural productivity in rural communities in South-South Nigeria.
	 
	ICT Service Delivery by Agricultural Extension Workers
	Improved Agricultural Productivity
	

Decision

	ICT Service Delivery by Agricultural Extension Workers
	Pearson Correlation
	1
	-0.245
	




Reject HO

	
	Sig. (2-tailed)
	
	0.007
	

	
	N
	4,800
	4,800
	

	Improved Agricultural Productivity
	Pearson Correlation
	-0.245
	1
	

	
	Sig. (2-tailed)
	0.007
	
	

	
	N
	4,800
	4,800
	



3.1.9 [bookmark: _Hlk229226955]There is no significant relationship between ICT Related Training/Digital Literacy and Adoption of ICT Tools for Agricultural Activities in rural communities in South-South Nigeria.
Analysis of Table 9 revealed a very weak relationship r = -0.032 between ICT training/Digital literacy and ICT adoption by rural farmers, but this relationship is statistically significant since p = 0.026 < 0.05, hence we reject HO. Therefore, there is a relationship between ICT training/Digital literacy and adoption of ICT tools among rural farmers but this relationship is weak since r = -0.032, this weakness is due to inadequate ICT training, poor internet connectivity, limited access to digital literacy, low access to digital technology, low level of education of rural farmers in South-South Nigeria. Also, most of ICT training in Nigeria and other Africa countries are not tailored towards the need of the rural farmers (Ayim et al., 2020)
Table 9: Relationship between ICT Related Training/Digital Literacy and Adoption of ICT Tools for Agricultural Activities in rural communities in South-South Nigeria.
	 
	ICT Related Training/Digital Literacy
	Adoption of ICT Tools for Agricultural Activities
	
Decision

	ICT Related Training/Digital Literacy
	Pearson Correlation
	1
	-0.032
	

	
	Sig. (2-tailed)
	
	0.026
	

	
	N
	4,800
	4,800
	
Reject HO

	Adoption of ICT Tools for Agricultural Activities
	Pearson Correlation
	-0.032
	1
	

	
	Sig. (2-tailed)
	0.026
	
	

	
	N
	4,800
	4,800
	



3.1.10 [bookmark: _Hlk229511661]There is no significant relationship between Frequent Usage/timeliness of ICT-based communication and farmers’ decision-making in farming practices in rural communities in South-South Nigeria.
Analysis of Table 10 revealed that r-value is -0.078 while p-value = 0.000, since p<0.05 hence we reject HO therefore we conclude that there is a significant relationship between frequency usage/timeliness of ICT based communication and rural farmers decision making in farming in rural communities of South-South Nigeria. Though r-value of -0.078 indicates a very weak negative relationship, this weak relationship indicates that the practical is minimal despite its statistical significance. The findings of this study corroborate with findings of Oparinde (2023), Onyeneke et al. (2023) and Mapiye et al. (2023) in the developed countries of the world Klerkx et al. (2022) pointed out that digital and smart farming technology improves farmer efficiency and data driven decision making in agricultural advance system. In spite of the statistical significance discovered in the study, the weak relation observed are as a result of other factors such as; poor network, inadequate infrastructure, financial limitation and so on may reduce the practical impact that have affected rural farmers agricultural practices (Samuel, 2022).   
Table 10: Relationship between Frequent Usage/timeliness of ICT-based communication and farmers’ decision-making in farming practices in rural communities in South-South Nigeria.
	 
	Frequency Usage/timeliness of ICT-based communication 
	Farmers Decision Making in Farming Practice
	Decision

	Frequency Usage/timeliness of ICT-based communication 
	Pearson Correlation
	1
	-0.078
	Reject HO

	
	Sig. (2-tailed)
	 
	0.000
	

	
	N
	4800
	4800
	

	Farmers Decision Making in Farming Practice
	Pearson Correlation
	-0.078
	1
	

	
	Sig. (2-tailed)
	0.000
	 
	

	
	N
	4800
	4800
	



3.2 DISCUSSION 
3.2.1 [bookmark: _Hlk223115836]Assessment of State of ICT infrastructure used by agricultural extension workers 
The result of the assessment of state of ICT infrastructure by agricultural extension workers as revealed in the findings of this study shows that only 33% of respondents confirmed the availability of ICT facilities. 25% of rural farmers reportedly use these ICT facilities for agricultural purposes, suggesting a minimal level of technology adoption among rural dwellers.
It also pointed out that internet connectivity available for rural farmers is 17%. It also pointed out that government support in providing ICT support and training for farmers is 17%. Nonetheless, it was noted that 50% of farmers expressed willingness to adopt ICT practices if adequate training and infrastructure were provided. Additionally, irregular power supply was identified as a major challenge affecting ICT usage and service delivery in agricultural activities.
Analysis of the hypothesis show a Pearson correlation coefficient (r) of -0.032 and a p-value of 0.726. Since the p-value is greater than 0.05, the null hypothesis was accepted, indicating no statistically significant relationship between ICT service delivery and ICT usage among rural farmers. 
The lack of significant correlation between ICT delivery and usage underscores systemic barriers such as inadequate power supply, poor internet connectivity, and insufficient government support. (Arokoyo; 2020, Ajani; 2021, Oladele; 2019, Dione; 2021, Eze et al. 2020; and Musa; 2022)
3.2.2 Evaluation of ICT service delivery of agricultural extension services on improving rural farmers' knowledge
The results of the evaluation findings on ICT service delivery of agricultural extension services on improving rural farmers' knowledge of modern agricultural revealed that ICT service delivery in agricultural extension services has a moderate influence on improving rural farmers’ knowledge of modern agricultural practices in South-South Nigeria. The analysis shows that 54% of farmers receive agricultural information through ICT platforms such as radio, SMS, mobile apps, and television, indicating that ICT tools are somewhat used for disseminating agricultural knowledge. However, the timeliness and adequacy of the information remain poor, as only 25% of respondents affirmed receiving timely agricultural updates, and just 38% reported that such information enhanced their knowledge of modern agricultural techniques. On area of training only 38% of respondent agreed ICT-based training from extension workers
These findings indicate that although ICT channels are present, their usage for agricultural learning and practice improvement is insufficient due to infrastructural challenges such as low ICT literacy, and inadequate support mechanisms.
Analysis of the hypothesis revealed that r-value of -0.165 and a p-value of 0.072. Since the p-value is greater than 0.05, the null hypothesis is accepted, indicating that there is no statistically significant relationship between ICT delivery services and farmers’ knowledge improvement. This suggests that despite ICT interventions, their impact on knowledge enhancement remains weak due to poor accessibility and connectivity, and insufficient training among rural farmers. This study corroborates with Okoro and Nwafor, (2021), Ibrahim, (2022), Chinedu and Mensah (2023).
3.2.3 Evaluation of State of ICT service delivery of agricultural extension services in enhancing agricultural productivity
The findings further revealed that ICT service delivery in agricultural extension services has a generally low but observable influence on enhancing agricultural productivity among rural farmers. The analysis shows that only 38% of agricultural extension workers utilize ICT tools. This indicates limited integration of ICT in the agricultural extension process. Timely access to ICT-based agricultural information was rated at 33%, suggesting that farmers often receive information too late to make effective use of it, particularly regarding weather forecasts, pest management, and market updates. 36% also confirmed receiving effective advice from extension workers on input usage, soil testing, and crop management via ICT platforms, which subsequently resulted in a modest 38% improvement in the quality and marketability of agricultural products. The availability of reliable ICT infrastructure such as stable electricity and internet access was reported at just 25%, further constraining agricultural productivity. Overall, these results demonstrate that ICT has potential to enhance agricultural productivity, but infrastructural and accessibility challenges have severely limited its impact in the study area. This is line with Hirpa et al. (2020).
Analysis of the hypothesis show that r = -0.245, p = 0.007 indicating a low negative correlation but a statistically significant relationship at the 0.05 level. This suggests that if ICT services are effectively delivered, agricultural productivity improves, but deficiencies in infrastructure, digital skills, and timely communication reduce the overall efficiency of ICT usage in agriculture. This corroborates with Abubakar and Lawal (2021), Tsegaye (2022), Mensah and Ofori (2024). 
3.2.4 ICT Related Training and Digital Literacy Influence on Rural Farmers' Adoption of ICT Tools through Agricultural Extension Services 
The findings equally revealed that training in ICT applications for rural farmers is inadequate. Only 30% of farmers reported benefiting from ICT training provided by assessment and ICT specialists in collaboration with agricultural extension service workers, which they affirmed improved their knowledge of modern farming and their use of ICT facilities. They also agreed that this training deepened their knowledge and enhanced their capabilities in agricultural activities, modern farming skills, and confidence in using ICT facilities in farming activities. Despite these numerous advantages, the inadequacy of this training has affected most rural farmers' access to and use of these facilities, as 70% of the experimental farmers (4,800 respondents) reported that they did not have opportunities to use ICT facilities and their application in their farming activities. This study corroborates with Salahudeen et al. (2024), who pointed out that low ICT capability among rural farmers is a barrier to agricultural productivity in Nigeria. Tech Herica (2023) findings also revealed that rural farmers in Nigeria often lack access to digital and ICT facilities and training. These problems are also similar to research findings of other African countries. A research conducted by Ayim et al. (2020) revealed that low usage capacity and lack of training in ICT has negatively affect agriculture productivity in developing countries, this is also the position of Hinojosa et al.(2023) their findings pointed out that lack of digital skill, training, high cost and technical knowledge on ICT created a gap between rural farmers and the benefits of ICT in enhancing agricultural productivity.
Comparing the situations in developing countries to the developed countries of the world, research has shown that ICT tools and AI systems improve crop monitoring, connects farmers to market and improve crop productivity and quality (Hinojosa et al., 2023). Other findings equally agreed that AI based tools has helped farmers in increasing yields and also improves farmers input cost in their farming (The Guardians, 2024).     
3.2.5 Frequency Usage/Timeliness of ICT Bases Communication and Farmers Decision Making in Farming Practices in Rural Communities of South-South Nigeria
The findings of this study revealed that rural farmers lack access to timely information as only 28% of the 4,800 farmers that participated in the study agreed that they have timely information from Agricultural Extension workers. The analysis of the hypothesis revealed that there is a weak negative relationship on the frequency usage/timeliness of ICT based communication and farmers decision making in farming practices in rural areas of Nigeria. Though, the findings pointed out the relevance of ICT based information in improving knowledge of rural farmers and their productivity but these services are not provided timely and most of the services do not align with the need and the immediate usage of ICT services to the rural farmers.  
4. CONCLUSION
From the study, we conclude that ICT plays a crucial role in improving agricultural extension delivery, knowledge dissemination, and productivity among rural farmers. However, its adoption and impact on rural farmers in the region remain limited due to inadequate infrastructure, poor internet connectivity, and insufficient government and NGO intervention. Although rural farmers demonstrate readiness to embrace ICT tools, the absence of training, funding, and reliable power supply significantly undermines their ability to benefit from digital agricultural innovations.

The study also pointed out that while ICT service delivery can significantly influence agricultural productivity, its potential is constrained by socio-economic and infrastructural barriers. Therefore, there is a need for deliberate policy action and investment in ICT infrastructure. 
The researcher therefore suggested that provision of ICT tools, services and training should be provided in line with the needs of the farmers.
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