
Journal of Educational Foundations [Special Edition], 2025 - Volume 14, Issue 2: 235-245 
/https://jef.unn.edu.ng  

 

235 | P a g e 
 

MECHANIZING AND DIGITALIZATION OF AGRICULTURAL ACTIVITIES 

FOR WOMEN EFFICIENCIES AND SUSTAINABLE COMMUNITY 

DEVELOPMENT IN JIGAWA STATE, NIGERIA    
 

Nafisah Muhammad Sani1, Dr. Ali Abdu Giginyu2 & Associate Professor Rakiya 

Maiwada Abubakar 3  

1,2 & 3Department of Education, Faculty of Education, Federal University Dutse, Jigawa  

*Corresponding Author: aligiginyu@fud.edu.ng.com 

  

  Abstract 

The study examined the mechanizing and digitalization of agricultural activities for 

women efficiencies and sustainable community development in Jigawa State, Nigeria. 

Descriptive Survey Research Design was adopted. The population of women Jigawa State 

Agency for Mass Education numbered 3,782 (JSAME, 2025). The data was collected from 

a sample size of 357 respondents based on Research Advisor (2006) sample size table. 

Simple Random sampling Techniques was used, the data was collected from primary 

sources through designed structured questionnaires as an instrument. Data was analyzed 

using Mean and standard deviation. What are the existing agricultural technology for 

mechanizing and digitalization of agricultural activities for women efficiencies in and 

sustainable community development in Jigawa State, Nigeria? And, in what way can 

enhance mechanize and digitalization of agricultural activities for women efficiencies in 

and sustainable community development in Jigawa State, Nigeria? As the research 

questions of the study. The findings of the study indicated that mobile applications and 

mFarmer,  Tillers for preparing, sowing and planting seed machine, Tractor and trucks, 

Processing, preventing  and storage resources techniques and Spraying fertilizer, herbicide 

and pumping water machine as the existing agricultural technology for women efficiencies 

in Jigawa State, Nigeria and  the way can enhance agricultural activities for women 

efficiencies and sustainable community development in Jigawa State, Nigeria: Increase 

crop productivity and income generation, Diminish damage and risk, Intensification food 

security, Improve poultry and livestock production, Easy and enhanced work. the study 

provide some recommendations among others: Stakeholders, NGOS, Philanthropist should 

fully intervene on mechanizing and digitalization agricultural technology,  agricultural 

Research Institutions should collaborate with union of farmers in providing solutions to 

mechanizing and digitalization agricultural technology for women efficiencies and 

sustainable community development in Jigawa State, Nigeria.                                               

Keyword: Mechanizing, digitalization, agricultural activities, women efficiencies, 

sustainable community development      

Introduction  

It is agreed as popular proverb agriculture/farming is the oldest profession after hunting, 

who ever being in a world meets it there. Likewise, the women play a great roles in 

everyone's life without whom men's cannot imagine their success of life, popular axiom 

says behind every successful man there's a women, meant that men needed a supportive 

women for their adoring helpmates. Women play very significant roles in any given 

society from cradle till the grave, they play a great roles in the growth and development of 
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the community without women nothing is possible for men. The role of women in 

sustainable community development is multidimensional and their efforts need to be 

boosted at every forefront, they are first responders to any given family, they play many 

immeasurable protagonists in sustainable community development includes economic, 

social, political, environmental and agricultural productivity.  Mechanization is the process 

of changing from working largely or exclusively by hand or with animals to doing that 

work with machinery. Agricultural mechanization is broadly defined to operation, the 

maintenance (on farm and off-farm) of all types of tools, implements, machinery, and 

equipment for agricultural production (i.e. land clearing, land levelling, tillage activities, 

planting and crop management etc.), harvesting, crop processing and Irrigation activities. 

Mechanization was one of the great aspects responsible for urbanization and industrial 

economies. Besides improving production efficiency, mechanization encourages large 

scale production and sometimes can improve the quality of farm produce. Agricultural 

mechanization can be described as a process by which human labour along the entire 

agricultural value chain is replaced by other sources of energy, such as animal power 

(Malabo Montpellier Panel 2018). 

The agricultural mechanization devices may be powered by human energy (hand-

tool technology) draught animals (animal traction power) and mechanical devices (internal 

combustion engines) or a combination of two or all three. Mechanization is needed to 

reduce or eliminate drudgery, make farming creative, reduce rural-urban migration, 

increase timeliness of performing field operations (planting, weeding and harvesting), 

increase cropping intensity, increase the productivity of labour and expand the area under 

cultivation, with the  aimed at producing more food and raw materials to feed the ever 

increasing population. Agricultural mechanization inputs tend to be quite expensive in 

comparison to the biochemical inputs (improved seeds, fertilizers and pesticides). This has 

made it difficult for farmers to acquire machinery inputs (Mabayaji, (2017). Digitalization 

is the process of converting analog materials into digital formats, in agriculture is the use 

of digital technologies to collect, store, analyze, and share information in the agricultural 

sector. In other word Digital agriculture is the integration of various sciences and 

technologies to improve agricultural practices. In Nigeria, the digitalization of agriculture 

can help small holder farmers by providing access to resources and markets. 

Mechanization and Digitalization of agricultural activities has reduced food insecurity and 

provided opportunities for farmers to expand their markets, and improved productivity and 

livelihood of small-scale farmers. Challenges  of  mechanization and digitalization  of  

agriculture  were  lack  of  technical  skill,  poor infrastructure and high cost of purchase 

and maintenance (World Bank, 2021). 

Sustainable community development might be define as the improvement of the 

general wellbeing of the community in an ongoing manner in terms of economic, 

environmental and social issues. The variables of economic, social and environmental 

dimensions should improve to benefit the present members of the community without 

compromising the ability  of  the  future  generation  to  benefit  from  the  development  

of  the  community (Benfield, 2011). Sustainable community development is the 

development that meets the needs of the present members of the community without 

compromising the ability of the future members or generation to meet their own needs, 

when this happens, we have sustainable community  that  is  economically,  socially  and  

environmentally  healthy  and  resilient (Schackwyk, Schoeman & Cilliers, 2013).  

Therefore, sustainable community development is imperative  in  order  to  create  a  more  

integrated  and  sustainable  communities  with  an improved  rural  and  urban  
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environment  and  a  better  quality  of  lives  for  citizenry.  A sustainable community 

should encompass the interdependence of economic, environmental and social issues by 

ensuring that regions, cities, towns and rural lands should  continue  into  the  future  

without  diminishing  the  land,  water,  air,  natural  and cultural  resources  that  support  

them  (Benfield,  2011).   Consequently, sustainable community development in Nigeria is 

a construct that should aim at benefiting all in the present and the future generations. For 

the Nigerian communities to achieve sustainable development there should be 

improvement in the economic, social and environmental levels of members of the 

community.  Again,  peace,  security, prosperity  and  secured  future  for  citizens,  access  

to  quality  education,  healthcare environmental protection should be guaranteed by the 

leadership of the communities and the  government  (Schalkwyj,  Schoeman  &  Cilliers,  

2013).   

Henceforth, community development must reflect the people and all aspects of the 

communities sectors; energy and power, clean water, safe and secured environment, 

adequate transportation system, health and educational facilities, security of lives and 

property etc. These variables should be  guaranteed  on  a  sustainable  manner  and  

Nigerian  women  and  girls  have  future prominently through their various organizations 

and institutions in providing these social, economic  and  environmental  opportunities  for  

their  various  communities  in  Nigeria (Unongu, 2022).  According to Winston (2021), 

sustainable community development is the integration of economic, social and 

environmental sustainability in order to achieve sustainable housing, education, energy, 

water, and healthcare, transportation to benefit the present and future generations of the 

community. This means while society work hand to meet the needs of the present by 

exploiting the resources of the land, we should manage situations in a way that we do not 

compromise the benefits the future generations will enjoy  environmentally,  

economically,  socially  in  the  communities  (Winston,  2021). Thus, sustainable 

community development has transitioned various developmental phases since its 

inception. The historical development and perspectives of the construct witnessed  various  

scholars,  institutions  and  actors,  as  they  work  to  ensure  the implementation of the 

goals and objectives of sustainable development,  as well as its acceptability around the 

world by institutions and government as the most prominent way to meet the needs of the 

present and the future needs of extended generations (Klarin,  2018). 

The United Nations members in 2015 embarked embraced  the  17  Sustainable 

Development Goals (SDGs) as an international term to terminate inequality,  hunger and  

poverty  as  well  as  guarantee  sustainable  peace  by  2030  (International 

Telecommunication Union  –ITU, 2020). These goals are critical and interrelated as they 

influence the outcome of one another. Given this, mechanizing, digitalization and 

agriculture are essential facilitators of these goals. Although reports from World Health 

Organization WHO (2022) The concept of digital agriculture includes both mechanizing 

and digitalization. While digitization  is  the  non-theoretical  procedure  of  changing  

analogue  messages  into digital  practices,  digitalization  involves  the  social,  mental  

and  economic  process  of adopting  improved  technologies  (Rolandi  et  al,  2021;  

Brennen  and  Kreiss,  2021). Malabo  Montpellier  Panel  Report  (MMPR)  (2019)  has  

reported  that  Nigeria  has  a prospective supporting sphere for digitalization in agriculture 

with a score of 4.5 out of  9  in  the  World  Banks’  Ease  of  Business  in  Agriculture  

(EBA),  Information  and 49 Communications  Technology  (ICT)  (World  Bank,  2019)  

as  well  as  ensuring affordable  phones  and  mobile-specific  taxation  (Global  System  

for Mobile Communications (GSMC), 2019). Notwithstanding, the utilization of digital 
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agriculture is  at  its  early  stage  (Farayola,  et  al,  2020),  hence,  existing  literature  on  

digital agriculture is not vast when compared to other developed countries.  

There are some factors affecting mechanization and digitalization of agricultural 

activities for women efficiencies and sustainable development in Nigeria. Izuagu, et al 

(2023) and Gyata, (2019) started that Mechanizing and Digitalization of agriculture in 

Nigeria is affected by several factors, these factors were classified into individual, 

institutional and technological factors. Individual factors are unique characteristics that 

influence women's performance or behavior in other word elements that relate to the user 

of the digital tools such as the women farmers, extension officers and other active player 

in the agricultural sector. Muslem et al.  (2018), Hailegebreal et al.  (2022)  and Marston et 

al.  (2019)  had  identified household  attitude  and  income,  previous  ICT  experience  

and  perception  towards ICTs  as  essential  factors  that  should  not  be  ignored  in  the  

mechanizing and digitalization  process. Ajena  (2018)  established  a  significant  and  

positive  relationship  between  individual factors  such  as  age  and  personal  income  

and  utilization  of  digital  tools.  Some of ideas may  arise  from  interactions  with  peers  

and  colleagues  as  Ugwu  et  al.  (2020)  and Solomon  and  vanKlyton  (2020)  identified  

peers  and  social  network  as  major demographic factors affecting  the use of digital 

technologies. Furthermore, gender, educational  level,  level  of  employment  and  farm  

size  (Okeet et al.,  2019),  personal innovativeness,  prior experience  (Albaom et  al.,  

2022) ,  are  other  individual  factors affecting utilization of digital tools in agriculture in 

Nigeria.  

Technological factors involve considerations about the digital technologies. Such 

factors  include  compatibility,  cost  and  cost  effectiveness  (Fielke  et  al.,  2020)  and 

speed of information transfer (Abdullahi et al., 2021), relative advantage and relevant 

content (Gyata, 2019). Small scale farmers in Nigeria usually do not have effective 

agricultural training as well as extension services (Oyegbami, 2018). This had led to their 

inability to utilize such farm practices that can improve their yield, ensure soil 

conservation as well as guarantee adequate use of farm tools (MMPR, 2019). Farmers’ 

capability in terms of securing  essential  and  modern  ideas,  assimilating  such  ideas  

and  its  utilization  is subject to their level of training (Nyarko and Kozári, 2021). 

Gbughemobi et al. (2021) and Muhammad et al.  (2018)  reported  that  farmers  in  

Nigeria  do  not  possess adequate  knowledge  on  the  utilization  of  ICTs  and  other  

digital  tools,  hence,  the need to train them on ICT utilization.  For mechanizing and 

digitalization to efficiently improve women farmer’s knowledge  through  modern  

approaches  to  agricultural  extension  service  there  is need  for  systematic  training  and  

re-training  of  extension  staff  as  well  as  farmers. Such  trainings  should  focus  on  

production  threats  and  emergencies  including climatic  changes,  natural  disasters,  

price  fluctuations,  household  risks  and  policy alterations (Muhammad et al.2018).  

Digitalization  of  the  agricultural  sector  in  Nigeria  has  enhanced  the  transfer  

of information  and  ideas  especially  as  it  relates  to  market  information.  This has 

facilitated profit maximization for the farmers (Oke et al, 2019). Farmers need real time 

information dissemination for efficient agronomic practices. This can also assist 

remarkably in reducing production cost and risk as farmers are authorized to make healthy 

decisions (Pesce et al., 2019; Ibukun et al., 2021).  Digitalization  of  the agricultural  

sector  will  essentially  assist  in  bridging  knowledge  gaps,  implying  that majority of 

the farmers can access advisory services irrespective  of the insufficient number of 

extension staff (Olagunju et al., 2021). Utilization of digital tools will increase the 

adoption of innovations through improving the ability of the farmers to take up new 
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challenges, as well as guarantee access to beneficial sales outlet for their farm produce 

(Yousaf, et al., 2021; Green, et al., 2021). Digitalization has led to an increase in food 

security while reducing agricultural environmental footprint (Fraser and Campbell 2019; 

Basso and Antle, 2020).  According to Fabregas, et al.  (2022)  digital tools improve 

productivity, enhances the standard of living of the rural poor while supplementing the 

indigenous extension approaches. The digitalization of the agricultural sector may increase 

the level of unemployment in the rural areas. Trendov, et al. (2019), Beirne and Fernandez 

(2022), Olomola and Nwafor (2018) and Osabohien et al.  (2019)  opined that the 

reduction in the cost of labour as a result of digitalization of the agricultural sector will 

invariably augment for the unemployment. 

Globally, women are instrumental in ensuring national environmental resilience, 

food security as well as in the future of sustainable agriculture, they are also responsible 

for maintaining many natural resources, such as forests and fisheries, and thus teaching 

them sustainable management practices and empowering them economically, socially, 

politically to make decisions related to their land can strengthen agricultural resilience and 

sustainability (Nat Kelly (2024). The role of women in sustainable development is 

multidimensional and their voices need to be included at every forefront, they are often the 

first responders to their families, have unique ideas and perspectives, and often drive 

change at various levels, they play many uncountable roles in sustainable community 

development including in economic, social and environmental areas Women as the key 

factor in a society's economic growth, innovations, and social cohesion. It can also reduce 

poverty, improve health and promote gender equality, help to develop skills and 

knowledge. Their agricultural efficiency help to empowers them, improve their health, 

economic status, build better future for the families, strengthen their decision-making, help 

in reduce inequality and improve the lives of their families and communities. Despite 

global efforts UNESCO (2024) reported that 754 million adults (over 15 years old) are 

illiterate, and 250 million children are out of school in Nigeria, literacy rate stands at 

59.57%. The poverty rate estimated between 38.8% and 40.7% due to inflation, poor 

economic management, weak job creation, corruption, limited access to sound education 

and health, climate change, irregular rainfall pattern, fuel price increases and poor 

government policies that lead to some challenges in the nation such as massive and higher 

rate of unemployment among youth and women, hardship, hunger, poverty, insecurity, 

low agricultural productivities, poor child school enrollment (World Bank, 2024).  Nigeria 

is facing a serious hunger crises in 2024, millions of people at risk of going hunger with 

severe child food poverty, around 11 million children in Nigeria are experiencing severe 

child food poverty, up to 50% suffer from life-threatening malnutrition, over 56% of 

Nigerians are living below the national poverty line (UNICEF, 2024). In view of the above 

mentioned, mechanizing and digitalization of agricultural activities should be stimulated to 

ensure that the economy grows on women efficiencies and sustainable development for 

national food sufficiency.in Jigawa State, Nigeria.   
 

Statement of the Problem 

Women as primary caregiver, house manager, community leaders, and backbone of the 

community sustainable development, play integral as well as crucial roles in the socio-

economic, political development of any given society. As a popular proverbs say the 

wisest of women build her house, but folly with her own hands tears it down, the wife of 

the mother, if you don't have a house. Women sustainability levels can be determine the 

level of development of any given society. They are the key factor in a society's economic 

growth, innovations, and social cohesion. It can also reduce poverty, improve health and 
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promote gender equality, help to develop skills and knowledge. Their agricultural 

efficiency help to empowers them, improve their health, economic status, build better 

future for the families, strengthen their decision-making, help in reduce inequality and 

improve the lives of their families and communities. Despite the importance of women in 

the community there are higher rate of poverty and illiteracy among women due to poor 

efficiency in agricultural productivity. Therefore, due to the aforementioned this paper 

seeks to highlight mechanizing and digitalization of agricultural activities for women 

efficiencies and sustainable community development in Jigawa State, Nigeria    
 

Purpose of the study  

The general objective of this study is to evaluate the mechanizing and digitalization of 

agricultural activities for women efficiencies and sustainable community development in 

Jigawa State, Nigeria. The specific objectives: to  

1. Identified the existing agricultural technology for mechanizing and digitalization of 

agricultural activities for women efficiencies in and sustainable community 

development in Jigawa State, Nigeria, and 

2. Determine the way can enhance mechanize and digitalization of agricultural activities 

for women efficiencies in and sustainable community development in Jigawa State, 

Nigeria. 
 

Methods 

This research adopted Descriptive Survey Research Design. The population of the study 

comprised the population of women Jigawa State Agency for Mass Education numbered 

3,782 (JSAME, 2025). The data was collected from a sample size of 357 respondents 

based on Research Advisor (2006) sample size table. Simple Random Sampling Procedure 

was used; the respondents probably drawn at random, each member has an equal chance, 

the data was collected from primary sources through designed structured questionnaires as 

an instrument. SPSS statistics software version 21 was used for data processing. Mean and 

standard deviation were used to describe and summarized the data. The decision rule was 

determined by the use of criterion Mean score of 2.50. Mean of 2.50 and above, suggests 

an agreement with the statement under investigation. Similarly, any variable that score less 

than average mean of 2.50 indicated disagreement. This decision rule criteria were 

adopted from (Yusuf, et al, 2017).  

 

Result  

Table 1: Mean and Standard Deviation of the respondents on existing agricultural 

technology for mechanizing and digitalization of agricultural activities for women 

efficiencies and sustainable community development in Jigawa State, Nigeria 

Activities  Mean Standard Deviation  

Mobile applications and mFarmer                                                                      

Tillers for preparing, sowing and planting seed machine   

Tractor and trucks                                                                           

Processing, preventing  and storage resources techniques 

Spraying fertilizer, herbicide and pumping water machine           

1.61 

1.70 

2.84 

2.98 

2.84 

0.18 

0.19 

0.88 

0.92 

0.83 

Source (field survey, 2025) 

The above table presents the result of existing agricultural technology for mechanizing and 

digitalization of agricultural activities for women efficiencies and sustainable community 

development in Jigawa State, Nigeria. The table revealed that Mobile applications and 

mFarmer with mean score of 1.61 (0.18 SD). Tillers for preparing, sowing and planting 
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seed machine with 1.70 mean score (0.19SD). Tractor and trucks with 2.84 mean score 

(0.88 SD).  Processing, preventing and storage resources techniques scored 2.98 mean 

score (0.92 SD). Spraying fertilizer, herbicide and pumping water machine with 2.84 mean 

(0.83 SD). 
 

Table 2: Mean and Standard Deviation of the respondents on the way can enhance 

mechanize and digitalization of agricultural activities for women efficiencies in and 

sustainable community development in Jigawa State, Nigeria 

Impact      Mean Standard 

Deviation 

Increase crop productivity and income generation 

Diminish damage and risk  

Intensification food security  

Improve poultry and livestock production  

Easy and enhanced work  

2.51 

2.54 

3.12 

2.70 

2.81 

0.53 

0.57 

0.85 

0.70 

0.81 

Source (field survey, 2025) 

The above table indicates the impacts of agricultural activities for women efficiencies and 

sustainable community development in Jigawa State, Nigeria: It also discovered that 

responses agreed with mean score 2.51 (0.53 SD) Increase crop productivity and income 

generation. 2.54 mean score (0.57 SD) also agreed that diminish damage and risk. 3.12 

mean score (0.85 SD) agreed that Intensification food security. 2.70 mean score (0.70 DS) 

agreed with Improve poultry and livestock production and 2.81 mean score (0.81 SD) 

agreed that Easy and enhanced work 
 

Discussion  

Considering the roles and importance of women in any given society, this research work 

indicates the needs for mechanizing and digitalization of agricultural activities for women 

efficiencies and sustainable community development in Jigawa state and Nigeria at large. 

It would help in increasing their productivities, self-reliance, reduce higher rate of 

unemployment, hardship, hunger and child malnutrition, poverty, insecurity, poor children 

school enrollment as supported by world Bank, (2024). Thus, the study revealed that 

Mobile applications and mFarmer, tillers for preparing, sowing and planting seed machine, 

tractor and trucks, processing, preventing and storage resources techniques, spraying 

fertilizer, herbicide and pumping water machine as the mechanize and digitalize 

agricultural activities for women efficiencies in line with Basso & Antle, (2020). 

Accordingly, respondents agreed that agricultural activities impacting the women 

efficiencies and sustainable community development in line with Aujara & Giginyu, 

(2024). Consequently, results revealed that majority of the respondents agreed on the 

needs of mechanizing and digitalization of agricultural activities for women efficiencies 

and sustainable community development in Jigawa State i.e. increase crop productivity 

and income generation, diminish damage and risk, intensification food security, and 

improve poultry and livestock production and easy and enhanced work as stated by Bosso 

& Antle (2020). 
 

Conclusion 

Consequently, going with what has been revealed on the mechanizing and digitalization of 

agricultural activities for women efficiencies and sustainable community development in 

Jigawa State, Nigeria in this study, it is boldly indicated that mechanizing and 

digitalization of agricultural activities for women need to put more efforts and urgent 
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consideration by government and other stake holders for women efficiencies and 

sustainable community development in Jigawa state and Nigeria at large.  
 

Recommendation 

Besides, the study provides some recommendations as follows:  

1. Stakeholders, NGOS, Philanthropist should fully intervene on mechanizing and 

digitalization agricultural technology for women efficiencies and sustainable 

community development in Jigawa State, Nigeria  

2. Agricultural Research Institutions should collaborate with union of farmers in 

providing solutions to mechanizing and digitalization agricultural technology for 

women efficiencies and sustainable community development in Jigawa State, 

Nigeria  

3. There is need for NGOS, Stakeholders, philanthropist farmers association and 

commercial extension workers to create more awareness of agricultural 

mechanizing and digitalization of agricultural activities for women efficiencies and 

sustainable community development in Nigeria 

4. Government policy makers (members of parliament) should constrain policies 

towards agricultural mechanizing and digitalization of agricultural activities for 

women efficiencies and sustainable community development in Nigeria include 

adequate training, provision of enough infrastructure digital tools facilities.   

5. It also suggested for further study. 

 

REFERENCES  

 

Abdullahi, K.A., Oladele, O.I. Akinyemi M. (2021) Attitude, knowledge and constraints 

associated with the use of mobile phone applications by farmers in North West 

Nigeria. Journal of Agriculture and Food Research 6, 100212. 

https://doi.org/10.1016/j.jafr.2021.100212. Page: 1 - 9 

Albaom, M.A.; Sidi, F.; Jabar, M.A.; Abdullah, R.; Ishak, I.; Yunikawati, N.A.; 

Priambodo, M.P.; Nusari, M.S.; Ali, D.A. (2022) The Moderating Role of Personal 

Innovativeness in Tourists’ Intention to Use Web 3.0 Based on Updated Information 

Systems Success   Model. Sustainability, 14, 13935.   

https://doi.org/10.3390/su142113935. Page: 14 - 21 

Aujara & Giginyu, (2024). Impact of radio programmes on adoption of agricultural 

practices by farmers in Jigawa state, Nigeria. Journal of adult education and 

community services. Volume 3, Number 4, October, 2024. Page 26-33.  

Basso, B. &Antle J. (2020). Digital agriculture to design sustainable agricultural systems. 

Nature Sustainability, 3(4): 254–256. DOI: 10.1038/s41893-020-0510-0. Page: 254 - 

264  

Beirne, R., & Fernandez, D.G (2022) Harnessing Digitalization for Sustainable Economic 

Development Insights for Asia. Asian Development Bank Institute. ISBN 978-4-

89974-246-3  

Benfield, K.  (20110. What does a sustainable community actually look like? 

http://www.tehatlantic.com  

Brennen, S. & Kreiss, D. (2021). Digitalization and digitization–culture digitally. 

Available online: https://culturedigitally.org/2014/09/digitalization-and-digitization  

Fabregas, R., Harigaya, T., Kremer, M., Ramrattan, R. (2022). Digital Agricultural 

Extension for Development. In: Madon, T., Gadgil, A.J., Anderson, R., Casaburi, L., 

https://jef.unn.edu.ng/
https://doi.org/10.1016/j.jafr.2021.100212
https://doi.org/10.3390/su142113935
http://www.tehatlantic.com/
https://culturedigitally.org/2014/09/digitalization-and-digitization


Journal of Educational Foundations [Special Edition], 2025 - Volume 14, Issue 2: 235-245 
/https://jef.unn.edu.ng  

 

243 | P a g e 
 

Lee, K., Rezaee, A. (eds) Introduction to Development Engineering.   Springer, 

Cham. https://doi.org/10.1007/978-3-030-86065-3_8  

Farayola, C.O., Adebisi, L.O., Akilapa O., & Gbadamosi, F. Y. (2020). Does innovation 

enhance youth participation in agriculture: a review of digitalization in developing 

country? International Journal of Research in Agriculture and Forestry 7 (2), 2020, 

PP 7-14  

Fielke, S., Taylor, B., & Jakku, E (2020) Digitalization of agricultural knowledge and 

advice networks: A state-of-the-art review, Agricultural Systems, 180, 102763, ISSN 

0308-21X, https://doi.org/10.1016/j.agsy.2019.102763  

Fielke, S.J., Garrard, R., Jakku, E., Fleming, A., Wiseman, L., Taylor, B.M. (2019). 

Conceptualizing the DAIS: Implications of the ‘Digitalization of agricultural 

innovation systems’ on   technology and policy at multiple levels. NJAS   Wagening. 

J. Life Sci., 90– 91, 100296.  

Global System for Mobile Communications (GSMC). (2022). the State of Mobile Internet 

Connectivity 2022. https://www.gsma.com › mobile for development  

Green, A.G., Abdulai A-R, D.E., Glaros. A., Campbell, M., Newell, R., Quarshie P., 

Newman. L., Nost, E., & Fraser, E.D.G. (2021). A scoping review of the digital 

agricultural revolution and ecosystem services: implications for Canadian policy and 

research agendas.   FACETS 6: 1955–1985. Doi: 10.1139/facets-2021-0017  

Gyata, B.A. (2019). Comparative assessment of adoption determinants of electronic wallet 

system by rice farmers in Benue and Taraba states, Nigeria. Food Res.3, 117–122. 

https://doi.  org/10.26656/fr.3 (2).132  

Hailegebreal, S., Sedi, T.T. &Belete, S. (2022). Utilization of information and 

communication technology (ICT) among undergraduate health science students: a 

cross-sectional study. BMC Med Educ 22, (215) https://doi.org/10.1186/s12909-022-

03296-9  

Ibukun, E., Senanu, R., Okuboyejo, O. A. & Odetunmibi, B.O. O. (2021). An empirical 

investigation of acceptance, adoption and the use of E-agriculture in Nigeria. 

Heliyon7, e07588,   https://doi.org/10.1016/j.heliyon.2021.e07588 

International Telecommunication Union (ITU). (2020). measuring the information society 

report: 1. Geneva: ITU  

Izuogu, C. U., Olaolu, M. O., Azuamairo, G. C., Njoku, L. C.,Kadurumba, P.C. Agou, G. 

D. (2023). A Review of the Digitalization of Agriculture in Nigeria. Journal of 

Agricultural Extension Vol 27 (2). 47-64. https://dx.doi.org/10.4314/jae.v27i2.5 

Jigawa State Agency for Mass Education, (2025) Template for school details, third floor, 

new secretariat, Basic Ministry of Education, Dutse, Jigawa State, 

ame@jigawastate.gov.ng  

Kelly, N. (2024). Women important in sustainable Agricuture and food security. MDPI 

Open access journal https://iblog.mdpi.com>2025/3/04,   

Klarin, T. (2018). The concept of sustainable development: From its beginning to the 

contemporary issues.  Zagreb International Review of Economics and Business, 

21(1), 67-94. 

Mabayaji, L. (2017). Mechanization In Nigeria: Yesterday, Today and the Future Institute 

of Agricultural research & Training (I.A.R&T) Obafemi Awolowo University, 

Nigeria 2 0 1 7 Refils workshop key note address www.iart.gov.ng  

Malabo Montpellier Panel Report (2019). Byte by Byte: Policy innovation for 

transforming Africa’s food system with digital technologies. 

https://doi.org/10.2499/9780896296848 

https://jef.unn.edu.ng/
https://doi.org/10.1007/978-3-030-86065-3_8
https://doi.org/10.1016/j.agsy.2019.102763
https://doi.org/10.1186/s12909-022-03296-9
https://doi.org/10.1186/s12909-022-03296-9
https://doi.org/10.1016/j.heliyon.2021.e07588
https://dx.doi.org/10.4314/jae.v27i2.5
mailto:ame@jigawastate.gov.ng
http://www.iart.gov.ng/
https://doi.org/10.2499/9780896296848


Journal of Educational Foundations [Special Edition], 2025 - Volume 14, Issue 2: 235-245 
/https://jef.unn.edu.ng  

 

244 | P a g e 
 

Marston, H, R., Genoe, R., Freeman, S., Kulczycki, C., Musselwhite, C. (2019) Older 

Adults' Perceptions of ICT: Main Findings from the Technology in Later Life 

(TILL) Study. Healthcare (Basel); 7(3):86. doi:10.3390/healthcare7030086. PMID: 

31277387; PMCID: PMC6787574 . 

Muslem, A., Yusuf, Y. Q & Juliana, R (2018) Perceptions And Barriers To ICT Use 

Among English Teachers In Indonesia. Teaching English with Technology, 18(1), 3-

23, http://www.tewtjournal.orgMustapha,  

Nyarko, D. A. & Kozári, J. (2021). Information and communication technologies (ICTs) 

usage among agricultural extension officers and its impact on extension delivery in 

Ghana. Journal of the Saudi Society of Agricultural Sciences 20 164–172 

Oke, O.O., Adeoye A.S., Jatto, K.A., Adelusi, F.T., & Ojo-Fakuade, F.F. (2019).  

Assessment of information and communication technologies usage by maize farmers 

in Afijio Local Government Area of Oyo State, Nigeria. Journal   of Information and 

Knowledge Management, 10(2), https://dx.doi.org/10.4314/iijikm.v10i2.8  

Okolie-Osemene, J., & Udechukwu, U.  (2013). Transforming  the  tradition  of  gender 

inequality  towards  actualizing  sustainable  development  in  Nigeria.  Journal of 

Sustainable Development in Africa. 15(8). Page: 182-192.  

Olagunju, O., Adetarami, O., Koledoye, G. F., Olumoyegun, A.T., & Nabara, I. S. (2021). 

Digitization   of agricultural extension system for effective management of 

emergency in Nigeria. Journal of Agricultural Extension. 25 

(4)https://dx.doi.org/10.4314/jae.v25i4.9 

Olomola, A. S. & Nwafor, M (2018) Nigeria Agriculture Sector Performance Review: A 

Background Report for the Nigeria 2017 Agriculture Joint Sector Review Regional 

Strategic of Tropical Agriculture (IITA)  

Osabohien, R., Oluwatoyin, M., Obindah, G., Ogunbiyi,T.,  & Nwosu, E. 

(2019)Agriculture Development, Employment Generation and Poverty Reduction in 

West   Africa. The Open Agriculture Journal 13 (1): 82-89 DOI: 

10.2174/1874331501913010082  

Oyegbami, A (2018) Location and Distance of farmers to Agricultural extension service: 

Implication for agricultural development in Oyo state, Nigeria. S. African Journal of 

Agricultural Extension. 46(2). Page: 14-23  

Research Advisor (2006), Population sampling size determination table Retrieved on July 

25, 2024 from http//researchadvisors.com  

Rolandi, S., Brunori, G., Bacco, M., & Scotti, I. (2021). The digitalization of agriculture 

and rural areas:  towards a taxonomy of the impacts. Sustainability, 

5172.https://doi.org/10.3390/su13095172  

Schalkwyk, B. V., Schoeman, C., & Cilliers, J.  (2013). Sustainable community 

development as an integral part of sectorial plans in South Africa. WIT Transaction 

on Ecology and the Environment, 10(17), 256-264.  

Solomon, E.M & van Klyton A. (2020). The impact of digital technology usage on 

economic growth in Africa. Util Policy.; 67:101104. Doi: 

10.1016/j.jup.2020.101104. E publication PMID: 32904493; PMCID: PMC7456578  

Trendov, N. M., Varas, S., & Zeng, M. (2019). Digital technologies in the agriculture and 

rural areas – Status report. Rome. 157 pp. Licence: cc by-nc-sa 3.0 igo  

Ugwu, K. E., Emerole, I.C., Duru, E. E., Kekeocha, M. E (2020). Demographic Factor, 

Adoption of Technology and Competitive Advantage in Nigeria. International 

Journal of Innovative Science, Engineering & Technology, 8 (8), ISSN (Online) 

2348   7968www.ijiset.com  

https://jef.unn.edu.ng/
https://dx.doi.org/10.4314/iijikm.v10i2.8
https://dx.doi.org/10.4314/jae.v25i4.9


Journal of Educational Foundations [Special Edition], 2025 - Volume 14, Issue 2: 235-245 
/https://jef.unn.edu.ng  

 

245 | P a g e 
 

UNESCO (2024) International Literacy day report 8th September, 2024 

www.unesco.org.ng    

Unongu, M.  (2022). the role of women in community development. 

http://www.academia.edu 

Winston, N.  (2021).  Sustainable  community  development:  Integrating  social  and 

environmental  sustainability  for  sustainable  housing  and  communities. 

http://ww.researchagate.net  

World Bank (2024) Information on poverty rate and other development news. 

Washington, D.C. www.worldbank.org USA.   

World Bank, (2021). Population total for Nigeria. www.data.worldbank.org Retrieved 10th 

January, 2025 

World Health Organization (2022): UN Report: Global hunger numbers rose to as many as 

828 million in 2021. The latest State of Food Security and Nutrition report   shows 

the world is moving backwards in efforts to eliminate hunger and 

malnutritionhttps://www.who.int/. Accessed 24th December, 2024 

Yousaf, Z., Radulescu, M., Sinisi, C. I., Serbanescu, L., & Păunescu, L. M. (2021). 

Towards sustainable digital innovation of SMEs from the developing countries in the 

context of the digital economy and frugal environment. Sustainability, 13(10), page: 

1-28  

Yusuf, A., Bello, M.B., & Daniel, V.C.O.L.A. (2017). Causes and Impact of 

Environmental Degradation as Perceived by Social Studies Trainee-Teachers in 

University of Ilorin, Nigeria. African Journal of Interdisciplinary Studies, 10, page: 

17-24. 

 

 

 

https://jef.unn.edu.ng/
http://www.unesco.org.ng/
http://www.academia.edu/
http://ww.researchagate.net/
http://www.worldbank.org/
http://www.data.worldbank.org/

