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Abstract 

The purpose of this study was to assess the knowledge level of farmers on basic computer 

literacy, social media use, and to explore which social and demographic factors affected their 

knowledge capacity. The study had a final sample of 176 participants from the northern, 

southern and central regions of Trinidad and Tobago. A survey instrument comprising of 14 

multiple-choice questions with one accurate response was developed to decrease bias of farmers 

randomly selecting the accurate response. The questions addressed knowledge on basic 

computer and social media literacy. Analysis was conducted using one-way ANOVA with post-

hoc testing. Results indicated that there were significant differences in farmers’ performance in 

the knowledge test based on characteristics such as age, education, and household use of social 

media and the internet. Based on the findings, minimal training in computer and social media 

literacy did not impede the farmers’ use of the computer or social media. These discoveries 

highlight the potential of extension programs using the internet and social media applications to 

improve communication efficiency among agricultural stakeholders within farming communities.  
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Introduction 

The global access to information amongst rural agricultural communities has increased 

significantly in the past 15 years. It is estimated that mobile phone access has infiltrated over 

90% of rural communities globally with the most recent 1 billion connections predominantly 

occurring in some of the poorest socio-economic groups (Food and Agriculture Organization 

[FAO], 2015). Such changes in technological penetration have resulted in the emergence of 

several initiatives that fuse Information Communication Technologies (ICTs) with agriculture 

extension programming. Programs such as e-Agriculture itemized in the plan of action at the 

World Summit on the Information Society in Geneva (2003) and Tunis (2005) and the diffusion 

of mobile applications such as AgriApp available through the Google Play Store are now integral 

tools used in agricultural and rural development planning and policies globally.  

Despite the expanse in technological access globally, many agricultural communities in 

rural areas are still subject to the digital divide for several socio–economic, geographic, cultural 

and demographic reasons (Chinn &Fairlie, 2007; Roberts, Beel, Phillip,& Townsend, 2017; Rotz 

et al., 2019; Salemink, Strijker,& Bosworth, 2017). The premise behind ICT based agriculture 

programs is that increasing access to information technology should enhance knowledge through 

an improvement of communication efficiency, leading to an improvement in public sector 

engagement and a modernization of traditional practices to boost productivity (Adenle, Wedig, & 

Azadi, 2019; Steinmuller, 2001). Even with global efforts by governments, non-governmental 

organizations [NGOs], the FAO, extension practitioners, and the global reach of technologies, 

many small-scale farmer holdings especially in rural communities have limited access to ICT 

based agriculture programs primarily caused by an absence of facilitation or underutilization of 

the available technological resources (FAO, 2012).  

A study conducted amongst rural farmers in Tamil Nadu, India showed that farmers 

primarily sourced information from newspapers and television broadcasts despite having access 

to mobile technology with broadband (Babu, Glendenning, Asenso – Okyere, & Govindarajan, 

2012). The farmers did not utilize the internet or mobile technology for accessing information 

related to their production system. An ICT intervention in extension programming especially for 

small scale farmers in rural communities needs to infuse the technologies with the culture and 

social networks existing in that community. For example, the Digital Green Project in India 

observed an increase in adoption practices of six to seven times over the traditional extension to 

farmer interface because the ICT intervention was designed as a tool to expand and deepen the 

connections within the social network of the rural farming communities visited (Gandi, 2007). 

Visualizing farmers’ social networks equips policy makers and programmers in identifying key 

social relationships within communities that can be strategically used to increase farmer capacity 

for knowledge sharing and networking (Shikuku, 2019; Thuo et al., 2013).  

With the rapid emergence of mobile applications, a new platform for extension 

programming on social media now provides the opportunities for farmers to enhance the social 

networks within their communities and to even extend the reach of these communities. Using 

social media applications such as Facebook, Twitter, Instagram and Pinterest allows for a 

pluralistic interface between stakeholders along the agriculture value chain (Garcia, Dev, 

McGinnis, & Thomas, 2018). More farmers especially large scale operators from developed 

countries are actively engaging in social media platforms such as YouTube for educational 

purposes with an estimated 44% of farmers using it for learning materials (Walter, 2016). With 

the philosophy of social media in strengthening the connections between people, social media 

applications are now an intricate tool in many business models (Barnes & Barnes, 2009; Yao, 
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Shanoyan, Peterson, Boyer, & Baker, 2019). Many extension professionals in developed 

countries are now using social media applications to reach and remain relevant with their 

clientele (Gharis, Bardon, Evans, Hubbard, & Taylor, 2014; Rotz et al., 2019). For instance, 

extension officers using weblogs to disseminate information to stakeholders in the turf grass 

industry in the United States (Jones, Kaminski, Christians, & Hoffmann, 2011) and the 

University of Minnesota Equine Extension Program and Michigan State University Online Horse 

Management program developed interactive communication streams to horse breeders using 

Facebook (Martinson, Skelly, & Fisher, 2011). In Sri Lanka, extension agencies adopted ICT 

technology stewardship models using messenger platforms such as What’s App to promote 

knowledge sharing amongst farming communities (Jayathilake, Jayasinghe-Mudalige, Perrera, 

Gow, & Waidyanatha, 2017). 

Several studies have highlighted the possibilities and potential benefits of social media 

applications incorporated in extension programming. Gharis, Bardon, Evans, Hubbard, and 

Taylor (2014) described social media as a cost-effective tool, in most cases only costing the 

broadband services fee within the country, that can provide real time information in a timely 

manner from anywhere in the world. Kante, Oboko, and Chepken (2019) asserted that ICT and 

social media tools assist users to learn and share agriculture information keeping abreast of the 

latest innovations and technologies in the sector. Morrone (2017) stated that social media 

applications in extension are a rapidly growing field that can enhance group interaction and 

strengthen participatory linkages.  

Despite the successes and benefits outlined in the literature, there are many barriers 

affecting social media use in extension programming in many countries with large rural farming 

populations even with expanding technological and broadband infrastructure (Awan, Ahmed, & 

Hashim, 2019; Lwoga & Chigona, 2019; Saravanan, 2010). There are many studies that 

demonstrate the application of social media in extension programming (Barau & Afrad, 2018; 

Jayathilake et al., 2017; Thomas & Laseinde, 2015; Zipper, 2018) but very few studies that 

empirically establish the inhibiting factors that prevents the prevalent use of social media in 

extension programming especially amongst small scale rural farmers (Beza et al., 2018; 

Newbury, Humpreys, & Fuess, 2014). Some studies have attributed that the lack of ICT adoption 

such as the internet and social media in extension programming for small scale rural farming 

communities is due to a lack of education and training in ICTs and low computer literacy levels 

amongst farmers (e.g. Aldosari, Al Shunaifi, Ullah, Muddassir, & Noor, 2017; Mwalupaso, 

Wang, Alavo, & Tian, 2019; Medhi –Thies, Ferrera, Gupta, O’Neill, & Cutrell, 2004; Rahaman, 

Barau, & Norman, 2019; Rege & Nagakar 2010; Smith, Morrison-Paul, Goe, & Kenney, 2004). 

This preliminary study will explore the basic knowledge, training and use of computers, the 

internet and social media within a specific community of practice, in this case, small-scale 

vegetable farmers in the rural communities of the Caribbean island of Trinidad and Tobago to 

determine if the lack of training and knowledge levels are the potential reasons for the lack of 

adoption. 

 

Theoretical Framework and Review of Literature 

ICT adoption in rural farming communities are constrained by complex and 

interconnected barriers at the domestic, regional and international levels influenced by socio-

cultural and environmental factors with the lack of knowledge and attitude being the key 

inhibitors (Aldosari et al., 2017, Imran, 2009; Lwoga & Chigona, 2019). In the diffusion of 

innovation theory, knowledge and several socio economic characteristics such as family structure 
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and community groups are a key characteristic of the persuasion stage in the adoption process 

hence a knowledge based community influences a constructive attitude towards ICT innovations 

(Rogers, 1995). According to Bloom’s taxonomy of cognitive learning, knowledge is the 

embodiment of information that a person possesses in a subject matter and this information 

comes from a combination of formal education training and life experiences (Alexander & 

Jetton, 2000). Bourdieu (1977) postulated the theory of practice which stated that a social life is a 

constant struggle to construct using the cultural resources and social experiences of individuals. 

Through this socialization dilemma within the social construct of the community, individuals 

will be predisposed to act a certain way. 

All these theories essentially address the perspective that knowledge or a lack of 

knowledge is not a sole contributor impacting a technological adoption and that the adoption 

process is influenced by the social networking experiences of individuals sharing their 

knowledge. Theoretically, this disposition shifts from the conventional idea that lack of 

knowledge of ICTs such as the internet and social media causes a lack of adoption. If the social 

environment allows for knowledge sharing, then the adoption process may not be impacted by 

the lack of knowledge but rather a lack of culturing the technology within the community of 

practice. 

 Research conducted by Strong, Ganpat, Harder, Irby, and Linder (2014) concluded that 

extension officers in the Caribbean use ICT technologies including social media for personal use 

but revert to traditional methods when engaging farmers, even though their findings suggested 

that ICTs increases the productivity of extension officers. Mendoza (2016) highlighted that 

farmers’ livelihoods tend to depend on a range of inputs and factors with regards to pest 

management, farming practices from sowing to harvesting, and the willingness of the consumers 

to purchase produce at quality prices.  However, many of the mechanisms used to attain these 

outlets have remained static through old-fashioned avenues such as spoken communication, 

informal settings in the field or with resident organizations. Mendoza (2016) outlined the 

perspective of the founder and chief executive of 8 Villages, Sanny Gaddafi, who operates a 

rural marketing system to corporate clients using ICTs. Gaddafi’s perspective is that farmers are 

disinclined to the possibility of accepting modern technologies which results in the delay of 

application. Gaddafi goes further to state that in his experience, 75% of farmers are resistant to 

the use of technology as a means of enhancing their farming prospects. Smith, Morrison-Paul, 

Goe, and Kenney,(2004) asserted that adoption of computers and the internet amongst farmers 

depends on their exposure to the technology through training, employment experience outside of 

farming, age, influence from their friends, family, and other peers. Kante, Oboko, and Chepken 

(2019) shared a similar perspective to Smith et al. (2004) that people in a community interact due 

to common interests as such the nature of  interaction of farmers in their community is a major 

key to successfully implementing ICT technology. Shikuku (2019) conducted a study on 

agriculture technology adoption in Uganda and concluded that the social distance shapes the 

diffusion of agricultural knowledge and social learning can address the informational constraints 

in the adoption of agriculture technology.  

Medhi-Thies, Ferrera, Gupta, O’Neill, and Cutrell (2014), whose research was conducted 

with a low-literate rural farming community in India, outlined other hindrances to the application 

of technology and social networking systems. Digital literacy, the cost of devices, network 

activities, and location as well as the cultural and social environment also contribute to the low 

applicability of social networking systems. Despite the decrease in the cost of mobile devices 

and connectivity, android operating systems proficiency in running non-textual apps functional 



Journal of International Agricultural and Extension Education Volume 27, Issue 3 

 

 31 

 

for low-literate communities are still difficult for low-income people to attain. In order to bridge 

the gap between digital literacy and application of social networking systems, there needs to be 

support given by personnel who are more digitally literate, and who use social networks for 

social links, collective characteristics, content, exploration, surfing and status updating (Medhi-

Thies et al., 2014). This process provides motivation and with continuous support can change the 

perception and use of social networking systems overtime. Disseminating information and 

expertise within the targeted community in which people acquire knowledge within their social 

network, can create an opportunity to progress personally and professionally and therefore 

change the social norm of adoption (Lave & Wenger, 1991). In essence, culturing a 

technological practice within a community should be done by knowledge sharing mechanisms 

that clearly shows the incentives in adopting through formal and non-formal learning platforms. 

This study proposes that the lack of knowledge and training is not the limiting factor to the lack 

of adoption and that many small scale rural farmers have at least a basic working knowledge of 

computers, the internet, and social media influenced by their social environment.  

 

Purpose & Objectives 

The purpose of this study was to identify the knowledge levels and influencing factors of 

small scale vegetable farmers across several rural communities in the country of Trinidad and 

Tobago on the rudimentary principles of using a computer, the internet, and social media by 

measuring their performance in a basic computer and social media literacy test. The specific 

study objectives were:  

1. To outline the basic knowledge levels on the use and applicability of computers and 

social media amongst small scale vegetable farmers from rural communities within the 

island state of Trinidad and Tobago. 

2. To compare the performances between these farmers in a basic knowledge test based on 

their age, educational background, and household use of computers and social media.  

 

Methodology 

Prior studies on knowledge levels of a population have used a varied set of approaches 

with mixed results. Capturing knowledge is challenging with most researchers resorting to a 

format that encourages the participant to self-report his or her knowledge level on a given topic 

within a specified domain (Mautone & Mayer, 2001). This maybe a convenient and cost-

effective method of measuring knowledge, but researchers have argued that this approach is 

more a measure of perception or confidence in a subject matter rather than an observable or 

indexed measure of knowledge (Lawless, Kulikowich, & Smith, 2002). As such, the survey 

instrument designed for this study used an examination format like that of the formal education 

system. 

 A questionnaire consisting of 14 multiple choice questions was administered to the 

sample population. A four-response multiple choice format with one correct response was 

adopted to minimize the bias to a one in four chances of the respondent randomly choosing the 

correct answer, unlike formats that adopt a true or false method which has a one in two chances 

of a respondent randomly choosing the correct answer. The questions were adapted by the 

researchers from established computer and social media literacy testing sites and articles (see 

Ashley, Maksl & Craft, 2013; Criteria Corporation, 2015, Computer Literacy and Internet 

Knowledge Test; The Job Network, 2015, Computer Literary 101; Seneta, 2015) specifically to 

assess the knowledge on basic computer functions such as turning on and off a computer, 
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common computer symbols, the function of computer hardware and software such as the 

keyboard and Microsoft Office, sending emails and email attachments, the function of various 

social media sites, and recognizing various social media logos. For example the respondents 

were asked how do they properly turn-off a computer and were given the options of either, 1) 

pressing the power button on the computer and monitor, 2) by closing all window screens on the 

computer and it will eventually shut down, 3) pressing ALT+CTRL+DELETE and clicking log 

off or 4) going to the Start Menu and pressing Shutdown. For an example related to social media 

use, respondents were asked which of the social media site is mainly used to stream and watch 

videos and were given the options of either, 1) YouTube, 2) Instagram, 3) Twitter or 4) What’s 

App.  These questions covered a basic working knowledge of computers and social media use 

and therefore can be assessed as a basic measure of computer and social media literacy. It was 

critical that the researchers developed an instrument to assess the basic levels as unraveling the 

issue of knowledge must start at the most fundamental level according to Bloom’s Taxonomy 

(Krathwohl, 2002). 

 The questionnaire captured information about prior computer training, computer use, 

internet use, and social media use by farmers and their respective households and other 

demographic information such as age, education levels, and household size. These variables 

were identified as key points of comparison since the theories and literature on knowledge and 

computer literacy outlined them as influential (e.g. Hsu, Hou, Chang, & Yen, 2009; Smith et al., 

2004). Two pretests were conducted after the preliminary questionnaire was developed. The 

pretests were conducted to ensure that the questions stated were clearly understood by 

respondents and there was no ambiguity between the correct response and the incorrect 

responses in the multiple-choice questions. The pretests were conducted initially with 10 

students at a tertiary institution and then 10 farmers from a rural farming community. The 

student pretest was conducted first to clarify any ambiguities within the multiple-choice 

responses. This group was identified for the pretest given their familiarity with the multiple 

choices testing format. Once the necessary adjustments were made after the first pretest, the 

second pretest was conducted to ensure that the sample population correctly interpreted the 

questions asked. After the pretests and necessary adjustments were made, the final questionnaire 

was administered to six rural farming communities across Trinidad and Tobago in March 2015.  

From a list of rural farming communities identified by the Agricultural Society of 

Trinidad and Tobago, two farming communities were randomly chosen from the northern, 

central, and southern regions of the country.  Across these six communities, the researchers 

targeted a sample of 300 farmers. This sampling framework used for Trinidad and Tobago was 

similar to one used in the study done by Roberts, Ganpat, Narine, Heinert, and Rodriguez (2015) 

and was deemed as acceptable in that study. The researchers used a transect walk within each 

community. The farmers were given the option to answer the questionnaire on their own merit or 

be interviewed by an administrator. The collected questionnaires were screened and collated to 

ensure consistency in responses. Several farmers did not complete the multiple-choice test 

adequately, so their responses were omitted from the data set. Only the questionnaires from 

farmers who attempted to answer all questions were included in the data set in order to reduce 

any non-response errors within the dataset. In order to minimize on the possibility of non-

response errors further, each farmer was asked to consent to participating, were guaranteed 

confidentiality upon participation and were encouraged to attempt to answer the questionnaire to 

the best of their ability. The administrators’ role was to clarify any ambiguities the farmers had 

with any question. Administrators gave the farmers the option to either complete the survey 
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themselves or to be interviewed by the administrator and have their responses recorded. If 

farmers chose to be interviewed, the administrators were under a strict protocol to adhere to the 

questions asked in the survey without deviating from its terminology that would change the 

structure of the question. After the six transect walks were completed, a total of 207 farmers 

were surveyed. The farmers in the community indicated that several farmers were not in their 

fields at the time of the transect walks because they were engaged in market activities.  

In terms of response rates, 61 farmers chose to be interviewed and 146 farmers completed 

the survey on their own. There were 61 complete responses by farmers who chose to be 

interviewed by an administrator and 105 completed surveys (41 incomplete surveys). Surveys 

were omitted based on the criteria of attempting to answer all questions. Individuals that did not 

provide an answer to a question were omitted from the final dataset because the researchers 

could not establish empirically if the non-response was due to the lack of knowledge, if the 

respondent genuinely missed the question or if they did not have time to complete the 

questionnaire properly. With the number of participating farmers from the six transect walks and 

the number of inadequate questionnaires omitted from the data set, the study had a final sample 

size of 176 completed survey which was 59% of the initial target of 300. 

The data were analyzed using a combination of descriptive statistics and mean 

comparison testing. Frequency counts were used to tabulate the extent of computer, internet and 

social media use by the farmers and their households. For the samples’ performance in the 

multiple-choice test, a percentage of correct responses were tallied. The average percentages 

received were tabulated across the entire sample. Comparisons were then made in the 

performances of the farmers based on their age, education level, household size, and household 

use of the internet and social media. These comparisons were analyzed using one-way Analysis 

of Variance testing (ANOVA). To determine in which of the subcategories the differences were 

occurring, ANOVA models with more than two subcategories required a post hoc test. The post 

hoc test compares the mean difference of each subcategory at 5% significance. The Tukey HSD, 

Dunnett T3 and Bonferroni post hoc tests were implemented to assess where the mean 

differences were occurring. The models were assessed for equal variances using Levine’s test of 

Equality in Variances.  

 

Findings  

 

Computer Training and Social Media Use 

The questionnaire itemized the farmers’ exposure to computer training, contact with 

extension support for computer use, the extent of computer and social media use by farmers and 

farmer households and the extent for which computers and social media are used for agriculture 

related activities. These variables were identified as important markers of computer literacy and 

by extension social media use according to the literature (e.g. Hsu, Hou, Chang, & Yen 2009). 

The items were represented as either a binary variable or on a four-point Likert scale. Questions 

related to computer training and extension support with computers were coded as a binary 

variable and questions relating to computer use, internet use and social media use by farmers and 

farmer households were coded on a four-point scale with 4 representing high frequency of use 

and 1 representing low frequency of use.  

A frequency count was applied to highlight the key markers of knowledge based on 

computer literacy within the sample and the amount of exposure to online activities that the 

farmers’ face daily. The results showed that 38.7% of farmers sampled received some form of 
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computer training prior with 9.6% indicating that training was provided by extension services. 

Despite the percentage of farmers receiving computer training, 52.6% indicated that they used 

the computer frequently with 47.4% and 34.7% indicating frequent use of the internet and social 

media respectively. In relation to computer and internet use for agriculture, the results showed 

that 35.3% use the internet for agriculture purposes with 15.6% using social media for 

agriculture purposes. Household use showed a different trend in comparison to farmer use 

whereby 74.0% of the farmers indicated that their household use the internet more than one hour 

daily and 70.3% indicated that their households frequently use social media.  

 The variables observed in the data correspond with the findings of Smith et al., (2004) 

which highlights that training and constant exposure from the surrounding environments has an 

impact on knowledge. Even though farmer use of social media was significantly low, the 

household use was notable. The following sections will identify what are the subsequent effects 

of their use, training, exposure and other demographic factors on the farmers’ performance in a 

basic computer and social media literacy test.  

 

Demographic, Social and External Influences on Test Performance 

The differences in performances were compared against the farmers’ age group, farmers’ 

education level, family size and household use of computers and social media. All these 

variables showed significant results when comparisons were made with the farmers’ 

performance in the knowledge test.  

According to Table 1, there was a statistical difference at 1% significance between the 

average score received in the knowledge test and the farmers’ age range (F = 19.727; p = 0.00). 

The Levine’s test of equal variance indicated that the subcategories had at least one with a 

different variance. ANOVA tests used to compare mean differences can still be interpreted if the 

subcategories have different variances but to determine where these differences occur required a 

post hoc test such as the Dunnett T3 test which assumes unequal variance in the ANOVA model. 

The results of the Dunnett T3 post hoc tests showed a statistical difference at 1% significance in 

the average score received in the knowledge test for farmers within the 18 – 25 and 46 – 60 

(Mean Difference = 28.49); 18 – 25 and 61 and over (Mean Difference = 55.28); 26 – 35 and 46 

– 60 (Mean Difference = 19.08); and, 26 – 35 and 61 and over (Mean Difference = 45.87) age 

ranges. A statistical difference at 5% significance in the average score received in the knowledge 

test were observed between the 18 – 25 and 36 – 45 (Mean Difference = 18.25) age ranges. A 

statistical difference at 10% significance in the average score received in the knowledge test 

were observed between the 36 – 45 and 46 - 60 (Mean Difference = 10.24) age ranges.  

Additional model diagnostics was conducted with the Bonferroni post hoc analysis which 

yielded similar significant findings as the Dunnet T3. Therefore, comparing the mean scores 

from Table 1 shows an inverse relationship between age and the test performance. The younger 

farmers in the sample consistently performed better in the knowledge test when compared to the 

older farmers. 

 

Table 1 

Difference in Test Performances Based on Farmers’ Age Range 

Independent Variable  Subcategories n M SD Partial Eta Sq. 

Age Grouping 18-25 18 84.92 13.39 0.267 

 26-35 21 75.51 15.74 0.214 

 36-45 54 66.68 22.46 0.201 
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 46-60 60 56.43 25.49 0.119 

 61 and over 29 29.64 18.14 0a 

F = 19.727; p = 0.00***; Model Effect Size = 0.21  

Note. 0a = effect size reference group; ***p < .001. 

 

According to Table 2, there was a statistical difference at 1% significance between the 

average score received in the knowledge test and the farmers’ education level (F = 14.596; p = 

0.00) despite the distinct difference in the size of each subcategory. According to Keppel (1993), 

unequal sample sizes may affect the homogeneity of variance assumption but as an ANOVA test 

for comparing means, the resulting comparisons can hold.  The Levine’s test of equal variance 

indicated that the subcategories had at least one with a different variance. The results of the 

Dunnett T3 and Bonferroni post hoc tests showed that there was a statistical difference at 1% 

significance between all the education groups. Therefore, the higher educational level the farmer 

achieved, the better their performance in the knowledge test. 

 

Table 2 

Difference in Test Performances Based on Farmers’ Education Levels 

Independent Variable  Subcategories n M SD Partial Eta 

Sq. 

Education Primary 26 45.61 29.84 0.130 

 Secondary 108 59.85 23.94 0.078 

 Tertiary 25 81.14 13.81 0a 

F = 14.596; p = 0.00; Model Effect Size = 0.21  

Note. 0a = effect size reference group. 

 

According to Table 3, there was a statistical difference at 1% significance between the 

average score received in the knowledge test and the farmers’ family size (F = 4.216; p = 0.007). 

The Levine’s test of equal variance indicated that the subcategories had at least one with a 

different variance. Observing the sequence of the means for each subcategory in Table 3, there 

seem to be a random relationship between family size and test performance. The results of the 

Dunnett T3 and Bonferroni post hoc tests showed that there was a statistical difference at 5% 

significance only between the subcategory of farmers with a household of four persons and over 

five persons. There were no statistical differences in the means between the other subgroups. The 

post hoc tests does not provide sufficient evidence to conclude that family size has any 

implications on the farmers’ basic knowledge, but Table 3 also shows that the farmers’ with 

more than five members in their household performed the best in the basic knowledge test on 

average.  

 

Table 3 

Difference in Test Performances Based on Farmers’ Family Size 

Independent Variable  Subcategories n M SD Partial Eta Sq. 

Family Size Up to 2 

Members 

49 56.12 30.13 0.031 

 3 Members 48 68.01 25.13 0.001 

 4 Members 33 52.60 23.68 0.041 
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 Over 5 

Members 

43 68.44 20.28 0a 

F = 4.216; p = 0.007; Model Effect Size = 0.07  

Note. 0a = effect size reference group. 

 

According to Table 4, there was a statistical difference at 1% significance between the 

average score received in the knowledge test and internet and social media use in the farmers’ 

household (F = 12.136; p = 0.00 and F = 5.59; p = 0.001 respectively). The Levine’s test for 

equality indicated that the subcategories for the variable internet use at home all had equal 

variances. In this case, ANOVA models with equal variances require a different post hoc test. 

The Tukey HSD post hoc test was then implemented to determine which subcategories the mean 

differences were occurring. The post hoc test revealed that households that have no internet use 

significantly scored lower than households that use the internet regardless of the frequency. The 

post hoc test could not infer a statistical mean difference between the houses that use the internet 

rarely and regularly. For the variable on social media use at home, the Levine’s test indicated 

that there was at least one subcategory with an unequal variance. The Dunnett T3 and Bonferroni 

post hoc tests revealed that there was a statistical difference at 1% significance with the mean 

scores between the subcategories of farmers who indicated their households never use social 

media and the households that use social media very often. Both ANOVA tests indicate that the 

frequency of internet and social media use in the households has some impact on the farmers’ 

performance in a basic knowledge test of computers and social media.  

 

Table 4 

Difference in Test Performances Based on Internet and Social Media Use at Farmers’ Home 

Independent Variable  Subcategories N M SD Partial Eta Sq. 

Internet Use  Never 27 38.98 27.62 0.317 

 Rarely 18 58.73 25.05 0.023 

 Often 54 61.64 24.44 0.017 

 Very Often 74 71.04 21.51 0a 

F = 12.136; p = 0.000; Model Effect Size = 0.363  

Social Media Use  Never 38 50.19 31.79 0.220 

 Rarely 13 53.85 25.86 0.018 

 Often 52 61.26 23.85 0.003 

 Very Often 69 69.98 21.52 0a 

F = 5.592; p = 0.001; Model Effect Size = 0.271 

Note. 0a = effect size reference group. 

 

Conclusions, Recommendations, and Implications 

Despite minimal formal training in computer literacy and prior assumptions in the 

literature of farmers’ minimal literacy in computers and social media (Medhi-Thies et al., 2014), 

the use of the ICT technology was not impeded due to a lack of knowledge. The farmers’ 

household use of the internet and social media was notable even though the farmers usage 

themselves vary and their usage for agricultural purposes was low. This coincides with the 

theoretical perspective that farmers are hesitant to using computer and computer systems as they 

prefer the traditional practices to enhance their farming commerce (Gaddafi, 2016). According to 

Smith et al. (2004), age, education and family are some of the factors that influence the exposure 
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and adoption of technology. The findings of this study supports the perspective of Smith et al., 

(2004), as the results of the knowledge test highlight the significance of these factors. 

The overall performance of the farmers in the knowledge test was moderate but clear 

distinctions were observed in the performance of younger farmers around the ages of 18 - 35 

compared to the farmers over 50. An inverse relationship was also observed with regards to 

farmers’ performance in the knowledge test and their education level. With respect to family 

influence, the number of family members in the household did not seem to have an effect on 

farmers’ knowledge, however households’ use of the internet and social media had a direct 

relationship with the farmers’ performance on the test. Indication of frequent use of the internet 

and social media by farmers at a household level showed a significantly higher performance in 

the knowledge test compared to farmers who indicated minimal use of internet and social media 

at a household level. These findings suggest that computer and social media knowledge is 

inclined by the social life and experiences of farmers which align with the theoretical perspective 

of Bourdieu (1997) and the theory of practice. 

Despite the moderate overall performance of farmers, the results of the study highlights 

that the farmers have a basic working knowledge of computers and social media especially the 

younger and educated farmers. The issue of adoption of ICT technology in Trinidad and Tobago 

does not appear to be a challenge associated with the knowledge of farmers. Further research is 

needed to assess farmers’ applied knowledge of social media and computers as well as to 

determine the social networking systems that affect farmer attitudes and behavior within their 

community of practice. This study can serve as a baseline assessment to serve a wider discourse 

into understanding why the underutilization of the internet and social media in rural small scale 

farming extension, but there is still room for improving its quality. Ideally, there is a lot more 

needed in measuring reliability and validity. The literature searches for this study did not reveal 

any studies testing farmers’ computer and social media literacy in a format where convergent 

validity and construct validity testing was possible. More importantly, the commitment of 

farmers answering the question can be challenging with farm gate interviews due to the farmers’ 

work schedule. Thus, longer questionnaires which can provide insights for reliability testing was 

a limiting factor for this initial study. Further work is also needed with larger samples, more 

communities and larger farming operations.  

The establishment of extension programs geared towards making use of social media and 

the internet as communication and information sharing tools for agricultural purposes is a 

plausible reality that will not be constrained by the lack of farmers’ knowledge on the technology 

in Trinidad and Tobago. This is a similar disposition to Medhi – Thies et al. (2014) who believed 

that the gap in perception of ICTs and social media use within the extension officer to farmer 

interface can be bridged with continuous support by extension officers in developing the 

competency of farmers in different applications of social media and internet technology. 

Extension programmers should consider training programs with social media and internet 

applications for accessing and sharing agricultural information with farmers and their households 

based on the observable effects of the household on farmers’ knowledge. Given the young and 

educated farmers consistently performed better in the knowledge test than the older and less 

educated farmers in this study, extension personnel should also consider engaging the younger 

and educated farmers within a community of practice as technology stewards for applying 

internet and social media technologies on farms.  
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In essence, farmers in Trinidad and Tobago are competent enough to apply social media 

and internet technology more on farms. The issue for the lack of adoption appears to be more an 

issue of extension personnel understanding the social dynamics of the farmers with respect to 

ICT use. The farmers’ knowledge of computers, the internet and social media is not a 

constraining factor to adopting social media in extension but a potential avenue to improve the 

communication efficiency with all stakeholders within farming communities.  

 

  



Journal of International Agricultural and Extension Education Volume 27, Issue 3 

 

 39 

 

References 

Adenle, A. A., Wedig, K., & Azadi, H. (2019). Sustainable agriculture and food security in Africa: 

The role of innovative technologies and international organizations. Technology in Society 

58, 101143. https://doi.org/10.1016/j.techsoc.2019.05.007.  
Aldosari, F., Al Shunaifi, M. S., Ullah, M. A., Muddassir, M., & Noor, M. A. (2017). Farmers’ 

perceptions regarding the use of information and communication technology (ICT) in Khyber 

Pakhtunkhwa, Northern Pakistan. Journal of the Saudi Society of Agricultural Sciences, 

18(2), 211 - 217. https://doi.org/10.1016/j.jssas.2017.05.004. 

Alexander, P. A., & Jetton, T. L. (2000). Learning from text: A multidimensional and developmental 

perspective. In M. L. Kamil, P. B. Mosenthal, D. Pearson, & R. Barr (Eds.), Handbook of 

Reading Research Volume 3 (pp. 285 – 310). New Jersey, NJ: Lawrence Erlbaum Associates.  

Ali, M., & Man, N. (2020). Intention level of famers to use information communication technologies 

for agricultural risk management in Malaysia. Journal of International Agricultural and 

Extension Education, 27(2), 18-117. doi: 10.5191/jiaee.2020.272108. 
Ajzen, I., Timko, C., & White, J. B. (1982). Self-monitoring and the attitude-behavior relation. 

Journal of Personality and Social Psychology, 42(3), 426-435. 

Ashley, S., Maksl, A., & Craft, S. (2013). Developing a news media literacy scale. Journalism & 

Mass Communication Educator, 68(1), 7-21. https://doi.org/10.1177/1077695812469802 

Awan, S. H., Ahmed, S., & Hashim, M. Z. (2019). Use of information and communication 

technology ICT in agriculture to uplift small scale farmers in rural Pakistan. American 

Journal of Engineering and Technology Management, 4(1), 25-33. 

https://doi.org/10.11648.j.ajetm..20190401.14.pdf 

Babu, S. C., Claire J., Glendenning, K. A., & Senthil K. G. (2012). Farmers’ information needs and 
search behaviors case study in Tamil Nadu, India. IFPRI Discussion Paper 01165. Retrieved 

from: https://pdfs.semanticscholar.org/f745/3c1285c45f1c6cad1f1ee9fa9819091af266.pdf. 

Barau, A. A., & Afrad, S. I. (2018). An overview of social media use in agricultural extension service 

delivery. Journal of Agricultural Informatics, 8(3), 50-61. doi: 10.17700/jai.2017.8.3.395.   

Barnes, N., & Barnes, F. (2009). Equipping your organization for the social networking 

game. Information Management, 43, 28-33. 

Beavers, I., Kelley, M., & Flenner, J. (1982). Nutrition knowledge, attitudes, and food purchasing 

practices of parents. Home Economics Research Journal, 11(2), 134-142. 

Beza, E., Reidsma, P., Poortvliet, P. M., Belay, M. M., Bijen, B. S., & Kooistra, L. (2018). Exploring 

farmers’ intentions to adopt mobile Short Message Services (SMS) for citizen science in 
agriculture. Computers and Electronics in Agriculture, 151, 295-310. 

https://doi.org/10.1016/j.compag.2018.06.015.  

Brinkman, P., Hart, M., Olinsky, C., & Merkowitz, R. (2011). Using technology 24/7 for regional 

assistance after shutdown of major industries. Journal of Extension, 49(6). Retrieved 

from: http://www.joe.org/joe/2011december/tt3.php.  

Bourdieu, P. (1977). Outline of a theory of practice. Cambridge University Press.  

Chinn, M. D., & Fairlie, R. W. (2007). The determinants of the global digital divide: a cross-country 

analysis of computer and internet penetration. Oxford Economic Papers, 59(1), 16 - 44.  

Cornelisse, S., Hyde, J., Raines, C., Kelley, K., Ollendyke, D., & Remcheck, J. (2011). 

Entrepreneurial Extension conducted via social media. Journal of Extension, 49(6). Retrieved 
from: http://www.joe.org/joe/2011december/tt1.php. 

Criteria Corporation. (2015). Computer Literacy and Internet Knowledge Test (CLIK). Retrieved 

from: 

https://criteriacorp.com/solution/clik.php#:~:text=Test%20Description,email%20and%20wor

d%20processing%20programs. 



Journal of International Agricultural and Extension Education Volume 27, Issue 3 

 

 40 

 

Fazio, R.H. (1986). How do attitudes guide behavior? In R. M. Sorrentino and E. T. Higgins (Eds.), 

Handbook of motivation and cognition (pp. 204 - 243). New York: Guilford Press. 

Fishbein, M. (1967). Attitude and the prediction of behavior. In M. Fishbein (Ed.), Readings in 

attitude theory and measurement (pp. 477 - 492). New York: John Wiley & Sons. 
Food and Agriculture Organization (2012). Using ICT to enable agricultural innovation systems for 

smallholders.  Retrieved from: http://www.fao.org/docrep/018/ar130e/ar130e.pdf. 

Food and Agriculture Organization (2015). E-Agriculture 10 year review report. Retrieved from: 

http://www.fao.org/3/a-i4605e.pdf.   

Gandi, R., Veeraraghavan, R., Toyama, K., & Ramprasad, V. (2007). Digital green: Participatory 

video for agricultural extension. IEEE Xplore. Retrieved from: 

http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=4937388.  

Garcia, A., Dev, D. A., McGinnis, C. M., & Thomas, T. (2018). Impact of an extension social media 

tool kit on audience engagement. Journal of Extension, 56(2). Retrieved from: 

http://www.joe.org/joe/2018april/rb1.php. 
Gharis, L. W., Bardon, R. E., Evans, J. L., Hubbard, W. G., & Taylor, E. (2014). Expanding the 

reach of extension through social media. Journal of Extension, 52(3). Retrieved from:  

https://www.joe.org/joe/2014june/a3.php.  

Gunawardena, C., Hermans, M., Sanchez, D., Richmond, C., Bohley, M., & Tuttle, R. (2009). A 

theoretical framework for building online communities of practice with social networking 

tools. Educational Media International, 46, 3 - 16. 

Hoffman, M. L. (1986). Affect, cognition, and motivation. In R.M. Sorrentino and E.T. Higgins 

(Eds.), Handbook of motivation and cognition (pp. 244-280). New York: Guilford Press. 

Hsu, H. M., Hou, Y. H., Chang, I. C., & Yen, D. C.(2009). Factors influencing computer literacy of 
Taiwan and South Korea nurses. Journal of Medical Systems, 33(2), 133 - 139.  

Imran, A. (2009). Knowledge and attitude, the two major barriers to ICT Adoption in LDC are the 

opposite side of a coin: An empirical evidence from Bangladesh. Proceedings of the 42nd 

Hawaii International Conference on System Sciences, Hawaii, USA, 1 - 10.  

Jayathilake, H. A. C. K., Jayasinghe-Mudalige, U. K., Perrera, L. D. R. D., Gow. G. A., & 

Waidyanatha, N. (2017). Fostering technology stewardship approach to promote knowledge 

sharing among farming communities in Sri Lanka. Tropical Agricultural Research, 28(3), 

238 - 246.  

Job Network. (2015). Computer literacy 101 practice quiz! Retrieved from: 

https://proprofs.com/quiz-school/story.php?title=computer-literacy-quiz.  
Jones, M., Kaminski, J., Christians, N., & Hoffmann, M. (2011). Using blogs to disseminate 

information in the turfgrass industry. Journal of Extension, 49(1). Retrieved 

from: http://www.joe.org/joe/2011february/rb7.php. 

Kante, M., Oboko, R., & Chepken, C. (2019). An ICT model for increased adoption of farm input 

information in developing countries: A case in Sikasso, Mali. Information Processing in 

Agriculture, 6(1), 26 - 46. https://doi.org/10.1016/j.inpa.2018.09.002. 

Keppel, G. (1993). Design and analysis: A researcher’s handbook. Prentice Hall: Englewood Cliffs.  

Kocher, S., Lombardo, A., & Sweitzer, R. (2013). Using social media to involve the public in 

wildlife research-the SNAMP Fisher Sock Collection Drive. Journal of Extension, 51(1). 

Retrieved from: http://www.joe.org/joe/2013february/iw3.php. 
Krathwohl, D.R. (2002). A revision of Bloom’s taxonomy: An overview. Theory into Practice, 

41(4), 212 - 218.  

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Edinburgh, 

UK: Cambridge University Press. 



Journal of International Agricultural and Extension Education Volume 27, Issue 3 

 

 41 

 

Lawless, K. A., Kulikowich, J. M., & Smith, E. V. (2002). Examining the relationship among 

knowledge and interest and perceived knowledge and interest. Paper presented at the annual 

meeting of the American Educational Research Association, New Orleans, LA.  

Lwoga, E. T., & Chigona, W. (2019). Perception, usage and barriers towards the utilization of the 
Telecentre among rural women in Tanzania. Journal of Information, Communication and 

Ethics in Society, 17(1), 2-16. https://doi.org/10.1108/JICES-01-2018-0004. 

Martinson, K., Skelly, C., & Fisher, L. (2011). Measuring the effectiveness of a Facebook fan page 

for equine Extension programs. Journal of Equine Veterinary Science, 31, 344 - 345. 

Mautone, P. D., & Mayer, R. E. (2001). Signaling as a cognitive guide in multimedia learning. 

Journal of Educational Psychology 93, 377 - 389.  

Medhi-Thies, I., Ferrera, P., Gupta, N., O’Neill, J., & Cutrell, E. (2015). KrishiPustak: A social 

networking system for low – literate farmers. Proceedings of the 18th ACM Conference on 

Computer Supported Cooperative Works & Social Computing, Vancouver, Canada, 1670 - 

1681.  
Mendoza, N.B. (2016). How social networks can boost smallholder agriculture. Retrieved from: 

https://www.devex.com/news/how-social-networks-can-boost-smallholder-agriculture-

88534.  

Morrone, V. (2017). Outreach to support rural innovation. In S. Snapp & B. Pound (Eds.), 

Agricultural Systems: Agroecology and Rural Innovation for Development 2nd Edition (pp. 

407 - 439). Amsterdam, Holland: El Sevier Press.  

Mwalupsao, G. E., Wang, S., Rahman, S., Alavo, E. J. P., & Tian, X. (2019). Agricultural 

informatization and technical efficiency in Maize production in Zambia. Sustainability, 

11(8), 2451. https://doi.org/10.3390/su11082451.  
Newbury, E., Humpreys, L., & Fuess, L. (2014). Over the Hurdles: Barriers to Social media Use in 

Extension Offices. Journal of Extension, 52(5). Retrieved from: 

https://www.joe.org/joe/2014october/a1.php.  

Rahaman, M. S., Barau, A. A., & Noman, M. R. A. F. (2019). Service delivery effectiveness of 

farmers’ information and advice centres (FIACS) in Dinajpur SadarUpazila of Bangladesh. 

Information Processing in Agriculture, 6(4), 462-470. 

https://doi.org/10.1016/j.inpa.2019.03.002. 

Rege, R., &Nagakar, S. (2010). Krishi-Mitra: Case study of a user – centric ICT solution for semi-

literate and illiterate farmers in India. Proceedings of the 2010 International Conference on 

Interaction Design & International Development, Mumbai, India, 83 - 93.  
Richardson, D. (2006a). ICTs: Transforming agricultural Extension? Report of the 6th consultative 

expert meeting of CTA’s observatory on ICTs. CTA Working Document Number 8034. 

Wageningen, the Netherlands: ACPEU Technical Centre for Agricultural and Rural 

Cooperation. 

Richardson, D. (2006b). How can agricultural extension best harness ICTs to improve rural 

livelihoods in developing countries. In ICT in Agriculture: Perspectives of Technological 

Innovation, by E. Gelb and A. Offer. (Eds.), Athens, Greece: European Federation for 

Information Technologies in Agriculture, Food and the Environment. 

Roberts, E., Beel, D., Phillip, I., & Townsend, I. (2017). Rural resiliency in a digital society: 

editorial. Journal of Rural Studies, 54, 355-359. 
https://doi.org/10.1016/j.jrurstud.2017.06.010. 

Roberts, G. T., Ganpat, W. G., Narine, L., Heinert, S. B., & Rodriguez, M. T. (2015). Trinidad food 

producers’ training needs for food security and implications for Extension. Journal of 

International Agricultural and Extension Education, 22(1), 7-20. 

https://doi.org/10.5191/jiaee.2015.22102 

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). New York: Free Press. 



Journal of International Agricultural and Extension Education Volume 27, Issue 3 

 

 42 

 

Rotz, S., Gravely, E., Mosby, I., Duncan, E., Finnis, E., Horgan, M., … & Pant, L. (2019). 

Automated pastures and the digital divide: How agricultural technologies are shaping labour 

and rural communities. Journal of Rural Studies, 68, 112-122. 

https://doi.org/10.1016/j.jrurstud.2019.01.023. 
Salemink, K., Strijker, D., & Bosworth, G. (2017). Rural development in the digital age: a systematic 

literature review on unequal ICT availability, adoption, and use in rural areas. Journal of 

Rural Studies, 54, 360-371. https://doi.org/10.1016/j.jrurstud.2015.09.001. 

Saravanan, R. (2010). ICT’s for agricultural extension: Global experiments, innovations and 

experiences. New Dheli: Sumit Pal Jain New India Publishing Agency.  

Schrader, P.G., & Lawless, K.A. (2004). The knowledge, attitudes & behaviors approach: How to 

evaluate performance and learning in complex environments. Performance Improvement, 

43(9), 8 - 15.  

Seneta, R. (2015). It’s time to social media quiz! Retrieved from: https://proprofs.com/quiz-

school/story.php?title=social-media-quiz. 
Shikuku, K. M. (2019). Information exchange links, knowledge exposure, and adoption of 

agricultural technologies in Northern Uganda. World Development, 115, 94 - 106. 

https://doi.org/10.1016/j.worlddev.2018.11.012. 

Smith, A., Morrison – Paul, C. J., Goe, R., & Kenney, M. (2004). Computer and internet use by great 

plains farmers (Working Paper No. 04-010). Davis, California: Department of Agricultural 

and Resource Economics, University of California.  

Steinmueller, W. E. (2001).  ICTs and the possibilities of leapfrogging by developing 

countries. International Labour Review, 140, 193 - 210. 

Strong, R., Ganpat, W., Harder, A., Irby, T. L., & Linder, J. (2014). Exploring the use of information 
communication technologies by selected Caribbean extension officers. Journal of Agriculture 

Education and Extension, 20(5), 485-495. https://doi.org/10.1080/1389224X.2014.927373 
Thomas, K. A., & Laseinde, A. A. (2015). Training needs assessment on the use of social media 

among extension agents in Oyo State, Nigeria. Journal of Agricultural Informatics, 6(1), 100-

111. https://doi.org/10.17700/jai.2015.6.1.144.   

Thuo, M.,  Bell, A., Bravo-Ureta, B., Okello, D., Okoko, E. N., Kidula, N., Deom, M., & Puppala, N. 

(2013). Social network structures among groundnut farmers. Journal of Agricultural 

Education and Extension, 19(4), 339-359.   

Valente, T. W., Paredes, P., & Poppe, P. R. (1998). Matching the message to the process: Relative 

ordering of knowledge, attitudes, and practices in behavior change research. Human 
Communication Research, 24(3), 366 - 385. 

Walters, J. (2016). Understanding how farmers use social media can improve your marketing. 

Retrieved from: http://www.marketingtofarmers.com/understanding-farmers-use-social-media-can-

improve-marketing/. 

World Summit on the Information Society (2003). 2003 plan of action. Retrieved from: 

http://www.itu.int/net/wsis/docs/geneva/official/poa.html. 

Yao, B., Shanoyan, A., Peterson, H. H., Boyer, C., & Baker, L. (2019). The use of new-media 

marketing in the green industry: Analysis of social media use and impact on sales. 

Agribusiness, 35(2), 281 - 297. https://doi.org/10.1002/agr.21581. 

Zipper, S. C. (2018). Agricultural research using social media data. Agronomy Journal, 110(1), 349-
358. https://doi.org/10.2134/agronj2017.08.0495.  

http://www.tandfonline.com/author/Bell%2C+Alexandra+A
http://www.tandfonline.com/author/Bravo-Ureta%2C+Boris+E
http://www.tandfonline.com/author/Okello%2C+David+K
http://www.tandfonline.com/author/Okoko%2C+Evelyn+Nasambu
http://www.tandfonline.com/author/Kidula%2C+Nelson+L
http://www.tandfonline.com/author/Puppala%2C+Naveen

	Social Media Application in Agriculture Extension Programming for Small Scale Rural Farmers: Is Knowledge Impeding the Lack of Adoption?
	Recommended Citation

	Social Media Application in Agriculture Extension Programming for Small Scale Rural Farmers: Is Knowledge Impeding the Lack of Adoption?
	Abstract
	Keywords

	University of Guyana
	Findings
	Ashley, S., Maksl, A., & Craft, S. (2013). Developing a news media literacy scale. Journalism & Mass Communication Educator, 68(1), 7-21. https://doi.org/10.1177/1077695812469802
	Awan, S. H., Ahmed, S., & Hashim, M. Z. (2019). Use of information and communication technology ICT in agriculture to uplift small scale farmers in rural Pakistan. American Journal of Engineering and Technology Management, 4(1), 25-33. https://doi.org...
	Babu, S. C., Claire J., Glendenning, K. A., & Senthil K. G. (2012). Farmers’ information needs and search behaviors case study in Tamil Nadu, India. IFPRI Discussion Paper 01165. Retrieved from: https://pdfs.semanticscholar.org/f745/3c1285c45f1c6cad1f...
	Barau, A. A., & Afrad, S. I. (2018). An overview of social media use in agricultural extension service delivery. Journal of Agricultural Informatics, 8(3), 50-61. doi: 10.17700/jai.2017.8.3.395.
	Barnes, N., & Barnes, F. (2009). Equipping your organization for the social networking game. Information Management, 43, 28-33.
	Beza, E., Reidsma, P., Poortvliet, P. M., Belay, M. M., Bijen, B. S., & Kooistra, L. (2018). Exploring farmers’ intentions to adopt mobile Short Message Services (SMS) for citizen science in agriculture. Computers and Electronics in Agriculture, 151, ...
	Brinkman, P., Hart, M., Olinsky, C., & Merkowitz, R. (2011). Using technology 24/7 for regional assistance after shutdown of major industries. Journal of Extension, 49(6). Retrieved from: http://www.joe.org/joe/2011december/tt3.php.
	Bourdieu, P. (1977). Outline of a theory of practice. Cambridge University Press.
	Chinn, M. D., & Fairlie, R. W. (2007). The determinants of the global digital divide: a cross-country analysis of computer and internet penetration. Oxford Economic Papers, 59(1), 16 - 44.
	Cornelisse, S., Hyde, J., Raines, C., Kelley, K., Ollendyke, D., & Remcheck, J. (2011). Entrepreneurial Extension conducted via social media. Journal of Extension, 49(6). Retrieved from: http://www.joe.org/joe/2011december/tt1.php.
	Criteria Corporation. (2015). Computer Literacy and Internet Knowledge Test (CLIK). Retrieved from: https://criteriacorp.com/solution/clik.php#:~:text=Test%20Description,email%20and%20word%20processing%20programs.
	Fazio, R.H. (1986). How do attitudes guide behavior? In R. M. Sorrentino and E. T. Higgins (Eds.), Handbook of motivation and cognition (pp. 204 - 243). New York: Guilford Press.
	Food and Agriculture Organization (2012). Using ICT to enable agricultural innovation systems for smallholders.  Retrieved from: http://www.fao.org/docrep/018/ar130e/ar130e.pdf.
	Food and Agriculture Organization (2015). E-Agriculture 10 year review report. Retrieved from: http://www.fao.org/3/a-i4605e.pdf.
	Gandi, R., Veeraraghavan, R., Toyama, K., & Ramprasad, V. (2007). Digital green: Participatory video for agricultural extension. IEEE Xplore. Retrieved from: http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=4937388.
	Garcia, A., Dev, D. A., McGinnis, C. M., & Thomas, T. (2018). Impact of an extension social media tool kit on audience engagement. Journal of Extension, 56(2). Retrieved from: http://www.joe.org/joe/2018april/rb1.php.
	Gharis, L. W., Bardon, R. E., Evans, J. L., Hubbard, W. G., & Taylor, E. (2014). Expanding the reach of extension through social media. Journal of Extension, 52(3). Retrieved from:  https://www.joe.org/joe/2014june/a3.php.
	Gunawardena, C., Hermans, M., Sanchez, D., Richmond, C., Bohley, M., & Tuttle, R. (2009). A theoretical framework for building online communities of practice with social networking tools. Educational Media International, 46, 3 - 16.
	Jayathilake, H. A. C. K., Jayasinghe-Mudalige, U. K., Perrera, L. D. R. D., Gow. G. A., & Waidyanatha, N. (2017). Fostering technology stewardship approach to promote knowledge sharing among farming communities in Sri Lanka. Tropical Agricultural Rese...
	Job Network. (2015). Computer literacy 101 practice quiz! Retrieved from: https://proprofs.com/quiz-school/story.php?title=computer-literacy-quiz.
	Jones, M., Kaminski, J., Christians, N., & Hoffmann, M. (2011). Using blogs to disseminate information in the turfgrass industry. Journal of Extension, 49(1). Retrieved from: http://www.joe.org/joe/2011february/rb7.php.
	Kante, M., Oboko, R., & Chepken, C. (2019). An ICT model for increased adoption of farm input information in developing countries: A case in Sikasso, Mali. Information Processing in Agriculture, 6(1), 26 - 46. https://doi.org/10.1016/j.inpa.2018.09.002.
	Keppel, G. (1993). Design and analysis: A researcher’s handbook. Prentice Hall: Englewood Cliffs.
	Kocher, S., Lombardo, A., & Sweitzer, R. (2013). Using social media to involve the public in wildlife research-the SNAMP Fisher Sock Collection Drive. Journal of Extension, 51(1). Retrieved from: http://www.joe.org/joe/2013february/iw3.php.
	Lawless, K. A., Kulikowich, J. M., & Smith, E. V. (2002). Examining the relationship among knowledge and interest and perceived knowledge and interest. Paper presented at the annual meeting of the American Educational Research Association, New Orleans...
	Lwoga, E. T., & Chigona, W. (2019). Perception, usage and barriers towards the utilization of the Telecentre among rural women in Tanzania. Journal of Information, Communication and Ethics in Society, 17(1), 2-16. https://doi.org/10.1108/JICES-01-2018...
	Martinson, K., Skelly, C., & Fisher, L. (2011). Measuring the effectiveness of a Facebook fan page for equine Extension programs. Journal of Equine Veterinary Science, 31, 344 - 345.
	Mautone, P. D., & Mayer, R. E. (2001). Signaling as a cognitive guide in multimedia learning. Journal of Educational Psychology 93, 377 - 389.
	Medhi-Thies, I., Ferrera, P., Gupta, N., O’Neill, J., & Cutrell, E. (2015). KrishiPustak: A social networking system for low – literate farmers. Proceedings of the 18th ACM Conference on Computer Supported Cooperative Works & Social Computing, Vancouv...
	Mendoza, N.B. (2016). How social networks can boost smallholder agriculture. Retrieved from: https://www.devex.com/news/how-social-networks-can-boost-smallholder-agriculture-88534.
	Morrone, V. (2017). Outreach to support rural innovation. In S. Snapp & B. Pound (Eds.), Agricultural Systems: Agroecology and Rural Innovation for Development 2nd Edition (pp. 407 - 439). Amsterdam, Holland: El Sevier Press.
	Mwalupsao, G. E., Wang, S., Rahman, S., Alavo, E. J. P., & Tian, X. (2019). Agricultural informatization and technical efficiency in Maize production in Zambia. Sustainability, 11(8), 2451. https://doi.org/10.3390/su11082451.
	Newbury, E., Humpreys, L., & Fuess, L. (2014). Over the Hurdles: Barriers to Social media Use in Extension Offices. Journal of Extension, 52(5). Retrieved from: https://www.joe.org/joe/2014october/a1.php.
	Rahaman, M. S., Barau, A. A., & Noman, M. R. A. F. (2019). Service delivery effectiveness of farmers’ information and advice centres (FIACS) in Dinajpur SadarUpazila of Bangladesh. Information Processing in Agriculture, 6(4), 462-470. https://doi.org/...
	Rege, R., &Nagakar, S. (2010). Krishi-Mitra: Case study of a user – centric ICT solution for semi-literate and illiterate farmers in India. Proceedings of the 2010 International Conference on Interaction Design & International Development, Mumbai, Ind...
	Richardson, D. (2006a). ICTs: Transforming agricultural Extension? Report of the 6th consultative expert meeting of CTA’s observatory on ICTs. CTA Working Document Number 8034. Wageningen, the Netherlands: ACPEU Technical Centre for Agricultural and R...
	Richardson, D. (2006b). How can agricultural extension best harness ICTs to improve rural livelihoods in developing countries. In ICT in Agriculture: Perspectives of Technological Innovation, by E. Gelb and A. Offer. (Eds.), Athens, Greece: European F...

