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Abstract 

Adoption of recommended farm practices has been acknowledged to attain food security on 

groundnut production in Nigeria. Extension agents and other technology developers are now 

often using various channels of communication, as a means of reaching farmers with 

improved farm practices to ensure compliance. The aim of the paper is to examine the 

relationship between the use of mobile phones, individual and group extension methods, 

technology transfer mechanism in the adoption of improved groundnut farming practices, 

employing cross-sectional survey in four North-western states of Nigeria. A multi-stage 

sampling procedure was adopted for interviewing three hundred and thirty-nine farmers. 

Descriptive and correlation analysis were used to analyze the data. The findings shows that 

farmers’ had moderate usage levels of mobile phones and individual extension methods, and 

a high level on group extension methods. Mobile phone, individual and group extension 

methods had significant relationship with adoption at one percent. While, challenges to the 

use of mobile phones, individual and group extension methods identified to include; low 

farmers’ literacy, unstable power supply, poor network, low patronage of extension workers, 

and also knowledge is restricted to members of the group. It was concluded that the use of 

mobile phone, individual and group extension methods need to be sustained and improved via 

government and other stakeholders’ provision of extension agents’, training on utilization of 

extension methods and mobile phones application for effective technology transfer. 

Development of farmers’ knowledge on appropriate utilization of mobile phone gadgets will 

assist them to become receptive and embrace the practices promoted.  

Keywords: mobile phone, extension methods, groundnut farming practices 
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1. Introduction  

Groundnut became a primary producer of edible oil in Nigeria from 1956 to 1967, and was 

responsible for 70% of the country’s export earnings during that period (Edet et al., 2020). In 

the 1960s, the nation became world’s largest producer and exporter with an output of 500,000 

metric tons, reaching its peak in 1973, with a production capacity of 1.6 million metric tons 

(Mohammed et al., 2021). However, the drought of 1974/75, accompanied with pest invasion, 

culminated into a huge loss to farmers and about 750, 000 hectares of the crop (Aboki et al., 

2018). Additionally, crude oil discovery has significantly drawn back the sector as the nation 

move towards energy-driven economy at the expense of agriculture (Gavrilova, 2020). To 

boost the decline in production situation, several collaborative researches were undertaken in 

the 1990s in collaboration with multifaceted research institutes within and outside the country 

(Vabi et al., 2019). However, the yield of the crop stood at 800kg/ha, far below the obtainable 

yield of 3000kg/ha (Vabi et al., 2019). This concurred with previous empirical research in 

adoption of groundnut practices conducted in Kano state Northwestern Nigeria reported 

farmers’ yield of 800-1100kg/ha (Shuaibu, 2018). Low yields obtained has hindered both the 

domestic and global supply requirements by 90% (Thawur et al., 2021). With its attendant 

poor export records of less than 1%, the country lost its position amongst the world’s major 

producing countries (Melesse, 2021). Hence, it became a net importer of the product (Aboki 

et al., 2019). Efforts to salvage the dismal production performances led to a thirteen-year 

collaborative research between the Federal Government of Nigeria (FGN) and Bill and 

Melinda Gate Foundation (BMGF) on groundnut production improvement under the auspices 

of the Tropical Legume (TL III) Project (Ahmed et al., 2020). The technology dissemination 

approaches encompassed the establishment of demonstration plots at various centers and 

farmers’ fields respectively, harnessing individual and group extension methods, in addition 

to the use of mobile phones, to augment technology transfer (Varshney et al., 2019). 

Nevertheless, none of the studies on groundnut production in the Northwestern Nigeria 

examine the relationships between the sources of knowledge transfer and farmers’ adoption 

of improved groundnut practices.  

The specific objectives were to; 

1) Ascertain farmers’ level of use of mobile phone, individual and group extension methods 

on the adoption of groundnut farming practices and 

2) Examine the relationship between the use of mobile phones, individual and group 

extension methods on the adoption of groundnut farming practices. 

3) Identify challenges to the use of mobile phone, individual and group extension methods 

2. Literature Review 

2.1 Adoption of Improved Groundnut Farming Practices 

Previous findings on adoption of improved groundnut practices have been reviewed and 

accordingly, Elakkia et al. (2021) revealed that more than two-third of farmers adopted 

TNAU groundnut varieties recommendations. Whereas, Vabi et al. (2019) outlines the extent 
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of utilization of both the varietal and accompanying crop and aflatoxin management practices 

being promoted in both Sokoto and Kebbi States. The pooled results show that mean uptake 

rates for groundnut varietal technologies (the seed) adoption is 81% in Project Local 

Government Areas (PLGA) compared to 19% in Non-project Local Government Areas 

(NPLGA). Similarly, mean uptake rate of on-farm management practices is 76% in PLGA as 

against 24% in NPLGA, the mean uptake of post-harvest management technologies is 75% in 

PLGA compared to 25%. In the same vein, Bhuvaneswari et al. (2021) documented that the 

mean total of farmers adopted groundnut improved irrigation management techniques was 

486 mm that was considerably lesser than conventional method which utilized 639 mm water 

and quantity of water saving by 31.87 per cent. Similarly, Kadiyala et al. (2021) reported that 

farmers’ adaptation of climate change strategies on groundnut production increase groundnut 

yields at the farm level and reduce the unit cost of production. The higher price and reduced 

production cost will provide an incentive to farmers to adopt yield increasing technologies 

and management options on larger areas. 

2.2 Level of Farmers’ Utilization of Mobile phone, Individual and Group Extension Methods 

Previous studies have reported a varying utilization level of mobile phone, individual and 

group extension approaches by farmers’. This was attested by Kassem et al. (2020) found 

high level of farmers’ (63.88%) utilization of mobile-based advisory services information, 

whereas, the moderate level accessed fewer (42%) information, on the other hand, low level 

accessed the fewest information (21%). In line to this, Musungwini (2018) found low levels 

of household mobile phone usage, with only 50% of households were found to be using 

mobile telephony in support of a farming activity. In the same note, Akinwale et al. (2019) 

discovered the low utilization level of internet, WhatsApp, Facebook and emails  

2.3 Relationships Between the use of Mobile phones, Individual and Group Extension 

Methods on the Adoption of Groundnut Farming Practices 

The outcome of numerous empirical researches has documented positive relationship 

between respondents’ use of mobile phones, individual and group extension methods and 

adoption of groundnut farming practices and this was affirmed by Kante et al. (2019) 

discovered a strong relationship between farmers’ usage of’ mobile phone farm information 

and adoption of farm practices. This concurred with Butt et al. (2020) found ICTs mobile 

phone applications have significant relationship with farmers’ ability to implement 

production recommendations. Likewise, Mittal and Hariharan (2018) recognized that 

mobile-phone enabled agro-advisory services have the potential relationship to influence 

farmers’ improved technology adoption through minimizing information gaps and create 

awareness about improved technologies. Furthermore, significant relationship existed 

between individual extension method and intensity of adoption strategies among small holder 

farmers has been documented in South Africa by Ojo et al. (2021). This corroborate with 

Thinda et al. (2020) show cases strong correlation between on-farm demonstrations 

individual extension method and intensity of adoption of climate change adaptation strategies. 

More so, Narine et al. (2019) showed significant association between farmers’ contact with 

extension agents individually and use of agronomic practices. This was buttressed by Saeed 
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et al. (2020) who found the multiplying effects of individual extension approach in farmers’ 

uptake of weed management practices in wheat-maize mix cropping system. Equally, 

previous discoveries highlights positive correlations between group extension methods and 

farmers implementations’ of crop recommendation. This was in conformity with Emerick and 

Dar (2021) acknowledged that farmer field days group initiatives has positive relationship 

with adoption, by providing avenues for farmers to meet, discuss and learn about new 

technology. This is in tandem with Norton and Alwang (2020) reported that farmer groups’ 

technology diffusion mechanism has positive relationship with farmer adoption of new 

practices. Likewise, Alwang et al. (2019) postulated that group demonstration extension 

techniques has sufficient relationship that stimulate the adoption of relatively simple 

integrated pest management practices. In the same context, Joffre et al. (2019) shows that the 

use of farm clustering dissemination approach of aquaculture practices has a positive 

relationship with the adoption of water quality management, feed inputs, and disease control 

practices 

3. Conceptual Model of the Study  

3.1 Technology Acceptance Model  

Conferring to Davis (1989), Technology Acceptance Model (TAM) describes and envisages 

acceptance and use of the technology by the end-user. Moreover, TAM was the first among its 

equals to propose that human psychological factors could influence the acceptance of 

technology. According to Ambong and Paulino (2020), perceived ease of use and perceived 

usefulness can elucidate the acceptance of the user towards a particular technology 

correspondingly. TAM was adapted in this study to determine how farmers’ exposures to 

knowledge on improved groundnut practices disseminated via mobile phone, individual and 

group extension approaches, supplement them to find ease in use of the practices to their own 

situation and anticipate high returns that derived their attitude towards using the 

recommendations, behavioral intension to use and actual usage (adoption), as the dependent 

variable. 

 

 

Figure 1. Conceptual Framework 

 

4. Materials and Methods 

This study employs a quantitative survey approach that aims to measure objective realities by 
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concentrating on research variables. In addition, to examining large and small populations by 

choosing and investigating selected samples from that population to find the relative 

interrelation of the independent variables and dependent variable (Alston and Bowles, 2020). 

The study variables includes; mobile phone, individual and group extension methods as 

independent variables and adoption as the dependent variable. 

4.1 Sample and Sampling Procedure 

The research population is all farmers participate in groundnut improvement collaboration 

initiative under the Tropical Legume Project (TL III) in four states of the Northwestern part 

of Nigeria. While the reachable population as a sampling frame obtained from the 

Agricultural Development Programmes (ADPs), of the aforesaid area totaling 2762 farmers. 

A multi-stage sampling procedures were employed to select the respondents of the study. 

First, convenient sampling was used to select four states (Katsina, Kano, Sokoto and Kebbi) 

that were free from incessant attacks by bandits. Second stage involves random selection to 

choose three Local Government Areas (LGAs) each from four states, making twelve (12) 

LGAs and two villages each from 12 LGAs, making 24 villages. In the third stage, based on 

the lists of 2762 groundnut farmers obtained from ADPs, the research adopted Israel (1992) 

sample size determination formula, employing random sampling to select 339 farmers 

proportionately, comprising 237 male, and 102 female respectively. The formula provides a 

simpler model for the measurement of sample sizes and considered 95% confidence level, 

which is equivalent to 0. 05 (5%) alpha level of significance. That is, the significance level or 

alpha level is the probability of making the wrong decision when the null hypothesis is true. 

The sample was taken proportionally as shown in Table 1. 

 

Table 1. Distribution of population and sample 

SN State Sampling 

frame 

Population Respondents Percentage 

1 Katsina 2762 1478 
53.52 x 339 = 181 

100 

1478 x 100 = 53.51% 

2762 

2 Kano  655 
23.75 x 339 = 81 

100 

655 x 100 = 23.71% 

2762 

3 Sokoto  373 
13.50 x 339 = 46 

 100 

373 x 100 = 13.50% 

2762 

4 Kebbi  256 
9.26 x 339 = 31 

100 

256 x 100 = 9.27% 

2762 

Total 4  2762 339 100% 

 

4.2 Sample Context  

This research was conducted from March 2021 to December 2021, in the Northwestern part 

of Nigeria, using farmers as the unit of analysis. The research covers four states within the 
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aforementioned region of the country, employing a survey design to examine the relationship 

between farmers’ use of improved groundnut production practices communicated via mobile 

phone, individual extension and group extension methods, information sources as 

independent variables, towards adoption of improved groundnut production practices as a 

dependent variable.  

4.3 Measurement 

The study data were collected using a questionnaire, and the respondents are farmers that 

partake under (TL III) Project. The subjects responses to the questionnaire administer is 

accurate towards meeting the research objectives. The questionnaire was made using 6-point 

scale with six alternative answers, namely: very poor (score 1), poor (score 2), moderately 

poor (score 3), moderately good (score 4), good (score 5) and very good (score 6) 

4.4 Data Analyses 

The study data was analyzed using (i) Descriptive analysis and (ii) Chi-square test. The 

descriptive analysis was to determine the level of respondents’ use of mobile phone, 

individual extension and group extension methods, knowledge source on improved groundnut 

production practices and constraints to the use of mobile phone, individual extension and 

group extension methods. The Chi-square test was conducted to determine the relationship 

between farmers’ use of mobile phone, individual extension and group extension methods 

knowledge source on the adoption of improved groundnut recommended production 

practices. 

5. Results  

5.1 Respondents Level of Mobile phone Usage  

Results in Table 2 show that majority 140 (41.3%) of the respondents’ had a moderate 

utilization of mobile phone agricultural information contact with extension agents, research 

station and other providers of knowledge related to groundnut recommendation, followed by 

114 (33.6%) with a high, and 85 (25.1%) occupying low category. The moderate level of 

mobile phone utilization by the majority showcases commendable improvement on the use of 

the gadget, even though, more development is required to meet with the dynamism. 

 

Table 2. Level of Mobile phone Usage 

Mobile phone Frequency Percentage 

Low 85 25.1 

Moderate 140 41.3 

High 114 33.6 

 

5.1.1 Respondents Utilization Level of Individual Extension Method  

Table 3 gives a detailed evaluation of individual extension method respondents had on the 
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adoption of groundnut farming practices. The findings indicated that the majority 133 (41.0%) 

were at moderate level. In contrast, 98 (28.9%) were at high level, and 108 (30.1%) at lower 

level respectively. 

 

Table 3. Utilization Level of Individual Extension Method  

Individual extension method Frequency Percent 

Low 108 30.1 

Moderate 133 41.0 

High 98 28.9 

 

5.1.2 Respondents Utilization Level of Group Extension Method  

Table 4 depicts the extent of respondents’ usage level of group extension approach on 

adoption of groundnut farming practices. The analysis unveil that 209 (61.6%) recorded high 

level, whereas, 81 (23.9%) recorded a moderate level and 49 (14.5%) were at a low level of 

use of group extension approach on adoption. High level use of group approach.  

 

Table 4. Farmers’ Level of Usage of Group Extension Method 

Group Extension methods Frequency Percent 

Low 49 14.5 

Moderate 81 23.9 

High 209 61.6 

 

5.2 Relationship between Mobile Phone, Individual and Group Methods and Adoption of 

Groundnut Farming Practices 

Findings of correlation analysis in Table 5 depicts a significant relationship at 1% level 

between respondents’ utilization of mobile phone, individual and group extension methods on 

adoption of groundnut farming practices. 

Table 5. Relationship between mobile phone, Individual and Group Methods and Adoption of 

Groundnut Farming Practices 

Variables  X1 Mobile phone X2 Ind. method X3 Group method Y 

Mobile Phone 1    

Individual method .370** 1   

Group method  .252** .188** 1  

Y Adoption  .433** .633** .414** 

Significant  .000 .000 .000 

Note. Correlation is Significant at p<0.01. 
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5.3 Constraints to Farmers’ Utilization of Individual and Group Extension Methods and 

Mobile Phone 

5.3.1 Constraints to Utilization of Individual Methods 

Findings in Table 6 indicates constraints to individual extension method, which majority 

(31.6%) complaints of having limited extension agents’ patronage. Also, (28.9%) lamented of 

poor execution of demonstrations/trainings of innovative practices that has to do with poor 

funding, which hinders early preparations. More so, (21.5%) of the respondents have 

vehemently lamented of ill-timely execution of the practices. More so, (13.6%) documented 

poor road network deprived them from reaching extension services. Additionally, (4.4%) 

experience weak delivery outputs from the change agents and this may have connection with 

the absence of regular capacity building supposed to be engage with.  

 

Table 6. Constraints to Farmers’ Utilization of Individual Extension Method 

Variable  Frequency (n =339)  Percentage 

Individual Method     

Low patronage of extension workers  107 31.6  

Poor execution of the programs 98  28.9  

Ill-time execution of the activity 73  21.5  

Poor road network 46 13.6  

Weak extension delivery 15 4.4  

 

5.3.2 Constraints to Farmers’ Utilization of Group Extension Method 

The result of analysis in Table 7 portrays constraints to group extension method. It adduces 

that (33.0%) confirms that their counterparts; progressive or well to do farmers, always 

dominate all the initiatives brought, rendering them passive audience with less interested. 

Furthermore, majority (34.8%) establish that the approach did not permit appropriate 

attention to their individual farming challenges. The finding also reveal that (17.7%) admits 

that due to divergence views, it takes time before a decision reach maturity. On the other hand, 

(7.4%) attest that owing to audience backgrounds, it takes time and most often difficult to 

reach a final decision. Consequently, about (7.1%) signify that the method has an element of 

biasness, it exclusively focus on targeted group. 
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Table 7. Constraint to Utilization of Group Extension Method 

Variable Frequency (n-339)  Percentage  

Group Method   

Few dominate discussion 112  33.0  

Individual problems not well solve 118  34.8  

Time consume to reach a decision 60  17.7  

Difficult to agree on issues 25  7.4  

Knowledge is restricted to members of the group 24  7.1  

 

5.3.3 Constraints to Farmers’ Utilization of Mobile phone 

The findings in Table 8 outline various challenges impeding farmers to effective utilization of 

mobile phone, which shows that majority (26.3%) indicate low literacy negate their ability to 

make use of various applications for adequate communication. Also, (24.2%) affirm that 

unstable network services hinder their efforts to communicate adequately. While, (21.8%) 

mostly female having limited access, partly due to marriage custom and tradition, which 

favored men as head of households and hence, deprive them from owning mobile phone. 

Further result indicates that (11.5%) lack of adequate resources become obstacle to afford 

calling credits. Whereas, (8.5%) attributed their challenges to unstable power supply, and 

(6.2%) consider the services as limited to urban areas.  

 

Table 8. Challenges to Farmers’ Utilization of Mobile Phone 

Variable Frequency (n =339) Percentage 

Mobile Phone   

Low farmers literacy  94 27.8 

Poor network connection 82 24.2 

Limited access to women farmers 74 21.8 

Low economic status 39 11.5 

Unstable power supply 29 8.5 

Concentration of network services in urban areas  21 6.2 

 

5.4 Discussion 

Result of the analyses in Tables 2, 3 and 4 present respondents’ utilization level of mobile 

phone, individual and group extension methods. The findings in Table 2 indicate that farmers’ 

utilization of mobile phone indicate moderate response level of the majority on the 

communication channel to access knowledge on groundnut recommended practices that is 

quite commendable, considering the level of literacy of farmers’ in the third world countries 

with its attendant consequences of inadequate infrastructure. However, the finding is contrary 

to the low usage identified by Abdullahi et al. (2019) study that out of the 14 apps at disposal, 
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only two (voice call and SMS apps) considered were prominently put to use by farmers in the 

North West Nigeria. Similarly, the findings in Table 3 reveal a moderate utilization level of 

individual extension method. Conversely, Ayanda (2019) research in Southwestern part of 

Nigeria found high level (88.42%) utilization of home visit individual extension teaching 

approach by the respondents. In addition, the study result in Table 4 reveal high level use of 

group extension approach. This corroborate with empirical evidences in Nepal that recorded 

respondents’ high level utilization of group extension method (Baral et al., 2018) 

Moreso, the finding of correlation analysis between respondents’ utilization of mobile phone, 

individual and group extension methods on adoption of groundnut farming practices in Table 

5 depicts a significant relationship at 1% level to all the aforementioned three variables. The 

significant association documented between farmers’ use of mobile phone information and 

implementation of groundnut practices, is consistent with Quand et al. (2020) demonstrated a 

positive association between agricultural information communicated via mobile phone and 

farmers implementation of maize recommended production practices. Similarly, results of 

correlation analysis between respondents’ use of individual extension method and adoption 

prove a significant relationship. This concurred with Apu and Ejike (2018) found a significant 

relationship between technology transfer at individual farms and their intense adoption. 

Likewise, Declaro-Ruedas and Bais (2019) opined a positive relationship between 

one-on-one individual extension communication and implementation of livestock 

management practices. Consequently, the correlation results between respondents’ use of 

group extension method and adoption of groundnut practices reveal a significant relationship. 

This corroborates the empirical evidences by Singh et al. (2018) viewed that there is a 

significant relationship between farmers’ attendance at demonstrations plot and adoption of 

conservation practices. 

Additionally, the findings in Tables 6, 7 and 8, unveil constraints to utilization of mobile 

phone, individual and group extension methods. Various challenges impeding farmers to 

effective utilization of mobile phone, in Table 6, shows that gross inadequate literacy is 

amongst the major impediments to the use of various mobile phone applications for effective 

communication. Consistence to this, Thapa et al. (2020) deduced that, most farmers were 

illiterate and lack know-how to use of ICT-mobile phone tools. Also, unstable network 

services jeopardize appropriate contact with knowledge sources. Moreso, gender disparity, due 

to marriage ties negate female adequate access and owning the gadget, as the tradition of the 

study area favored men as the head of the farming family. This corroborate with Partey et al. 

(2020) and Tsige et al. (2020) that inequality between men and women’s access to production 

resource have also been identified to hinder more agricultural productivity in other parts of 

sub-Saharan Africa. Further result indicate that (11.5%) farmers’ low economic status to have 

adequate units for regular contacts with information source stood as another obstacle, 

unstable power supply has also aggravated more challenges to efficient communication. 

Further, impediment to effective communication include, residence of the communication 

gadgets that mostly situated in the urban areas, which hamper wider extension coverage, due 

to non-networking of the rural enclaves. This concurred with Ele et al. (2021) who postulated 

that in many developing countries, mobile phone is mostly accessible to urban areas, while, in 
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rural areas that are characterized to be the major food producers lag behind. The result of the 

finding in Table 7 portrays the challenges of farmers to the use of individual extension 

approach, most respondents lamented on low extension agent’s patronage, within the growing 

season. This corroborate with Haruna and Abdullahi (2013) cited in Mohammed (2019) that 

the ratio of extension agents/farmers in the areas is higher that it hinders recommended visits 

extension agents supposed to have with farmers in the season. Also, poor implementation of 

extension activities such as demonstrations/trainings of farmers on innovative practices. 

Consistence to this, Camillone et al. (2020) lamented that considering farmers’ population in 

Nigeria, the funding level of agricultural extension remains low. Furthermore, ill-timed 

execution of the practices and poor road networks tremendously affects proper dissemination 

of proven technology to the faming families. Additionally, weak extension delivery has 

become prevalent manifestation of farmers’ low outputs that may have connection with 

irregular training of extension agents. In line with this, Davis et al. (2019) found that, at 

present, the extension service in Nigeria seems to be very weak and farmers are very much on 

their own because of the weak output of the extension advisory services.  

The result of analysis in Table 8 describes respondents’ constraints to utilization of group 

extension method. Some portend that progressive or well to do farmers, always dominate 

session, rendering them less important. Furthermore, majority established that group 

approach did not permit appropriate attention to their individual farming challenges. Equally, 

some are of the view that it becomes difficult to reach a consensus at group approach, due to 

divergent views, and as such, others concluded their argument that it is even difficulty to 

resolve on issues presented. Whereas, others complaint that the method has an element of 

biasness, because, it exclusively focus at members of the targeted groups. 

6. Conclusion  

The aim of conducting this study is to examine the relationship between the use of mobile 

phones and extension methods in farmers’ adoption of groundnut farming practices in 

Northwestern Nigeria. The independent variables subjected to various tests are mobile phone, 

individual and group extension methods against the dependent variable that is adoption of 

groundnut farming practices. Moreover, farmers’ had moderate usage levels of mobile phone 

and individual extension method, whereas, had high usage level in group extension method. 

Furthermore, significant relationships found at one percent between all the three independent 

factors and adoption of improved groundnut farming practices. Additionally, challenges 

bedeviling the use of mobile phone includes; inadequate literacy, unstable network services, 

gender disparity, low economic status, concentration of network services in urban areas. 

While, challenges to individual extension method are; low extension agent patronage, poor 

and ill-timed execution of the activity/programme and poor road networks. On the other hand, 

impediments to group extension method involves a situation where individual farming 

challenges become unattended to, difficult to reach a consensus and exclusive focus on the 

targeted groups. Henceforth, the study has established a strong relationships between the 

independent and dependent variable, and this factors need to be strengthened and sustained, 

through government and other stakeholders’ initiatives on capacity building training 

engagements of extension agents into various extension teaching approaches for effective 
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applicability. To further hasten information transmission in the current era of globalizations, 

significant improvement of mobile phone infrastructure to rural enclaves need adequate 

attention. In the same vein, policy makers should articulate strategies that would enhance 

both extension agents’ and farmers’ education on utilization of mobile phones applications. 
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