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Abstract

The study examined the effectiveness of the Digital Farmers Program (DFP) in enhancing the Digital Literacy of Farmers. It also
sought the factors influencing the Digital Literacy of Farmers. A quantitative research design and random sampling were
employed to select 48 DFP-trained farmers. Primary data were collected using a structured questionnaire and were analyzed using
the test of difference and multiple linear regression. The result revealed that the digital farmers program significantly improved the
digital literacy level of farmers. The mean score of the digital literacy level showed a significant improvement from a mean score of
2.22 before the training to 3.73 after the training. Location, educational attainment, digital tool ownership, and internet
connectivity were found to be the significant facilitating factors of the digital literacy level. Those in the urban areas have a higher
digital literacy level than those in the rural areas. College graduate farmers with access to digital tools and internet connectivity
were found to have a higher digital literacy level than other farmers. On the other hand, the age of the farmer was found to be a
significant hindering factor influencing the digital literacy level. It indicates that older farmers have low digital literacy level than
young farmers. Thus, there is a significant difference in the digital literacy level of farmers before and after the Digital Farmers
Program. Also, the farmers' demographic profile significantly affects the digital literacy of farmers
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INTRODUCTION

Agricultural extension is important for development and poverty
alleviation, capacitating farmers with the innovative technologies
and skills necessary to address farming challenges (Maulu et al.,
2021). The integration of Information and Communication
Technologies (ICTs) offers a transformative approach to traditional
extension services (Spielman et al., 2021). In Uganda, ICT
modalities such as radio, SMS, and video significantly enhance
farmer knowledge and technology adoption compared to traditional
methods (Tambo et al., 2019). However, a persistent digital divide
remains a major obstacle, particularly in developing nations where
only 44% of the population has reliable internet access
(International ~ Telecommunication  Union, 2023). In the
Philippines, the Department of Agriculture had launched an agenda
called the "One DA" in June 2021, a strategic framework built on
four pillars, including modernization of the sector through ICT.
While agencies like PhilRice have developed tools such as the
Binhing Palay app, digital inclusivity remains hindered by
infrastructure gaps, limited technology access, and a lack of digital
literacy among farmers (Alip, 2022). To address these barriers, the
SMART Communications, Inc. and Agricultural Training Institute
(ATI) launched the Digital Farmers Program (DFP) in 2019. This
capacity-building initiative aims to advance farmers' digital
proficiency through two primary levels: DFP 101, which covers
digital basics and social media marketing, and DFP 102, which
introduces advanced applications and e-commerce. The program
has scaled rapidly; from January to June 2023 alone, 56 trainings
reached nearly 2,000 participants. By September 2023, the
program had rolled out 312 sessions, benefiting 8,506 Filipino
farmers nationwide (Smart.com, 2023). In Davao Region, the
Agricultural Training Institute X1 implemented the program
throughout the region, benefiting the farmers, and training of
trainers (TOTs) for the Digital Farmers Program was facilitated in
which Learning Site for Agriculture (LSA) and Agricultural
Extension Workers (AEWSs) from the different Local Government
Units (LGUSs) were trained to disseminate and roll out training for
farmers. In Davao City, the ATI-RTC XI and the City Agriculturist
Office have trained 54 farmers between 2019 and 2024 (City
Agriculturist Office, 2024). Despite these initiatives, existing
research often focuses on the factors that influence the adoption of
these technologies rather than the enhancement of the digital
literacy of farmers (Aliduo et al., 2024). Although the DFP has
been active in Davao City for four years, there is currently no
formal assessment of its impact on enhancing local farmers' digital
literacy. By evaluating the program’s efficacy in capacitating
farmers, this research also seeks to determine the factors affecting
the digital literacy of farmers.

METHODOLOGY

This study was conducted in Davao City, Philippines, where the
farmers who attended the Digital Farmers Program trainings
conducted by the Agricultural Training Institute X1 and Davao City
Agriculturist Office were the respondents of this research. To
determine the variables affecting digital literacy and assess how
well the Digital Farmers Program (DFP) has improved farmers'
digital literacy in Davao City, a quantitative approach was used.
The primary data were collected using a structured questionnaire as
a gathering instrument to collect quantitative data. The
questionnaire underwent validation from the pool of experts and
was pilot tested on 10 farmers in Davao City and other neighboring
provinces who were trained in the Digital Farmers Program.

Simple random sampling technique was adopted in which allows
the random selection of the respondents for the study (Noor et. al,
2022). A list of farmers that participated in the DFP training was
obtained from the ATI-RTC Xl and Davao City Agriculturist
Office. A total of 48 farmers were interviewed in which was
computed using the Yamane formula. The study used inferential
statistics to analyze the quantitative data. The inferential statistics,
T-test and ANOVA were used to test the difference in the digital
literacy level of farmers before and after the DFP training. Digital
literacy level of farmers was measured through a 5-point likert
scale; 1-Strongly Disagree, 2-Disagree, 3-Neither Agree nor
Disagree, 4-Agree, and 5-Strongly Agree. The responses were
processed through averaging and was interpreted through the
scoring category derived from dividing the perfect score 5-Strongly
Agree. The scores of the Likert Scale were interpreted as follows:
1.0-1.8 Very Low; 1.81-2.6 Low; 2.61-3.40 Moderate; 3.41-4.20
High; and 4.21-5.0 Very High (Yunlu and Ozenc, 2025).
Moreover, using the Statistical Package for Social Sciences
(SPSS), multiple linear regression was utilized to identify
facilitating and hindering factors that affect farmers' digital
literacy.

The dependent variable for the regression was the overall average
of the digital literacy level of the farmers. The following was the
model for the multiple linear regression showing the dependent
variable and independent variables:

Digital Literacy level= Bo+f1(Age)+B(Gender)+ps (Gross Annual
Income)+B4(Location)+Bs(Education)+Bg(Years in Farming)+f3;
(Digital Tool Ownership)+Bg(Internet Connectivity)+ ¢

Where: Y = Digital Literacy Level, o= Intercept (constant),
B1,B2,...,88= Independent variables, &€ = Error term

RESULTS

Table 1 presents the overall mean scores of the farmers' digital
literacy levels before and after participating in the Digital Farmers
Program (DFP) training. The mean score of the digital literacy
level before the training was 2.22, which can be interpreted as Low
Digital Literacy Level. There was a significant improvement from
a mean score of 2.22 before the training to 3.73 after the training,
which can be interpreted as a High Digital Literacy Level (Yunlu
and Ozenc, 2025). This represents a mean difference of -1.50,
indicating a notable increase in the participants' confidence and
ability to use digital tools. The paired sample t-test yielded a t-
value of -15.341 and p-value of 0.000, which confirms that the
difference in digital literacy level is statistically significant. This
suggests that the null hypothesis that there is no significant
difference in the digital literacy level of farmers before and after
the DFP training is rejected. In other words, the DFP training had
a positive and meaningful impact on enhancing the digital literacy
level of the farmers. This increase suggests that the training
effectively enhanced the participants’ understanding and use of
digital tools, which is especially important in digital farming.

Table 1. Digital literacy level of farmers before and after DFP
training

Digital Mean t-value
Literacy Difference
Level

Digital -1.50260
Literacy Level
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Access -1.49583

Manage -1.35333

Otherwise)

Integrate -1.59083

Communicate -1.59083

Location

(2-Urban, 0-
Rural)

Create 2.2188 3.6094 48 -1.39063 -10.612 .000

Evaluation 2.3583 3.9625 48 -1.60417 -12.835 .000

Moreover, Table 2 showed that the multiple linear regression
model is statistically significant with F=18.69 and a p<0.001,
indicating that the independent variables are predictors of the
dependent variable. The regression model explains approximately
75% of the variance in digital literacy level, as indicated by the
adjusted R2 squared value of 0.75. The findings provide strong
statistical evidence that at least one of the demographic
characteristics is significantly affecting the digital literacy levels of
farmers. As a result, the study rejected the null hypothesis that
demographic characteristics have no significant relationship with
the digital literacy level of farmers.

Table 2 Analysis of variance (ANOVA) for the multiple linear

Sum of | df | Mean F Sig. | Adjusted
squares Square R squared

Regression 27.539 3.442 . 0.751

Residual 7.183 0.184

Total 34.722 47

Note: Independent variables - age, gender, location,
educational attainment, annual income, years in farming,
gadget ownership, and internet connectivity;

Dependent variable - Digital Literacy Level

Furthermore, the result in Table 3 indicates that three of the
independent variables namely age, digital tool ownership, and
internet connectivity are the factors that have a significant
relationship with the digital literacy of farmers. The coefficient
showed the amount of change in the digital literacy level for each 1
unit change in the independent variables.

Table 3 Relationship between demographic Profile and Digital
Literacy

Educational
Attainment
(1-College
graduate, O-
otherwise)

Gross Annual
Income

(continuous)

Years in
Farming

(continuous)

Digital Tools
Ownership

(1-yes, 0-No)

Internet
Connectivity

(1-yes, 0-No)

Independent

. Coefficients
Variables

Age
(Continuous)

Gender
(1-Male, 0-

The result showed that age has a p-value 0.014, which indicates
that it significantly influences the level of digital literacy of
farmers. The coefficient of -0.020 indicates that there is a negative
relationship between age and digital literacy level, which means
that as the age increases, the digital literacy level decreases. Also,
location is significant with p-value 0.048 and coefficient of 0.391,
which suggests that location significantly influences the digital
literacy of farmers. This means the farmers’ digital literacy in the
urban areas is much higher than those farmers in the rural areas. It
was also found that educational attainment is also a significant
predictor with a p-value 0.035 with a coefficient of 0.478. This
suggests that the digital literacy of those farmers who are college
graduate are 0.478 higher than those who are not. Additionally,
digital tool ownership with coefficient of 0.679 is significant
(p=0.004), signifying a positive relationship, which means that
those farmers who owned digital tools such as smartphones and
computers tend to have significantly higher digital literacy level.
Lastly, internet connectivity with a p-value of 0.014 and a
coefficient of 0.764 indicates a significant positive influence in the
digital literacy of farmers. It suggests that those farmers who have
access to the internet are more digitally literate.

DISCUSSION

Through the results of the study, we can see that the Digital
Literacy Level of farmers improved in all of the categories of
digital literacy. It can be compare which components of the digital
literacy of farmers need improvement. Looking at the result of the
post-training mean scores, it showed that the farmers experienced
the most significant growth in the Evaluate category, which means
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that the farmers have the most improvement in their ability to
judge agricultural information for its relevance, quality, and
usefulness. While the least improvement is Manage, the ability of
farmers to collect, sort, store, and track agricultural information.
An important gap in the training design and implementation is
highlighted by this discrepancy between high evaluation gains and
lower gains in manage. The development of practical digital skills
may require more focus, even though cognitive and analytical
skills were successfully improved. More guided exercises on
digital recordkeeping, farm management application use, and step-
by-step demonstrations catered to the farmers' context could be
included in future training programs to address this. These abilities
could also be strengthened over time by follow-up support systems
like coaching, peer learning groups, or help from extension
workers. Moreover, the facilitating and hindering factors indicate
that age, location, educational attainment, digital tool ownership,
and internet connectivity are the significant factors influencing
digital literacy level of farmers. The findings of this study are
aligned with existing literature that age has a significant influence
in the ability of farmers to understand and apply digital
technologies. Kansiime et al. (2019) suggest that the age of farmers
has a negative relationship to digital literacy level because older
farmers have less experience in using digital tools. Their study
highlights that the digital literacy level of farmers is low primarily
because of their less exposure and experience with digital tools and
technologies. Location is also a facilitating factor influencing
digital literacy of farmers. In accordance with the study's findings,
farmers in urban areas are more digitally literate than those in rural
areas. This result is in line with recent research showing how a
person's location affects their level of digital literacy. For instance,
Sabado (2024) found that there was a disparity in digital awareness
on how to use mobile applications among people from the upland
and lowland areas. Similarly, Torino (2025) found that the digital
literacy of individuals from urban areas is better compared to those
in rural areas due to the infrastructure gaps like internet
connectivity. In addition, supporting the result of this study is the
recent study of Alant and Bakare (2021) in South Africa,
suggesting that the education level of smallholder farmers had a
positive relationship with ICT literacy, implying that farmers with
higher educational levels are more proficient in using ICT tools. In
this study, the alignment of these findings strengthens the argument
that those farmers who have a college degree of educational
attainment have advanced level of digital literacy than other
farmers. Those farmers with higher educational attainment
possessed foundational skills such as reading comprehension,
critical thinking, and familiarity with structured learning
environments, and have higher adoption and effective use of digital
tools. It suggests that the digital farmers program implementation
must focus more on the farmers with lower educational attainment.

Moreover, farmers who have access to digital tools have higher
digital literacy level. The finding of the study is consistent with the
current research of Krell (2020), in which the factors influencing
farmers' willingness to utilize mobile services in central Kenya was
investigated. According to their findings, smartphone ownership
has a significant effect on farmers' use of mobile phone-based
agricultural information services. It is clear that smartphone
ownership and accessibility are essential to farmers' ability to use
and benefit from agricultural digital services. This literature further
supports the idea that increasing smartphone access and
guaranteeing its effective use are crucial strategies for developing
digital literacy in rural farming communities. It emphasizes how

important it is to promote user competence in addition to offering
the digital tools in order to enhance the advantages of digital
agriculture. Lastly, internet connectivity is also a facilitating factor
of digital literacy of farmers. The result proves that being
connected online gives the farmers more exposure to digital
platforms and opportunities to use digital tools. This finding is
reinforced by Abdulai et al. (2023), who found that while many
farmers owned mobile phones, just a small percentage had internet
access, primarily via cellular data. Poor network coverage and high
cost of data were among the barriers that affected utilization.
Similarly, according to PhilRice (2021) that the 2021 Rice-Based
Farmers Household Survey (RBFHS) found that only 21% of rice
farmers accessed information online, indicating that digital anxiety,
limited exposure to ICTs, and a preference for interpersonal
contact continue to limit digital participation. Overall, while
internet access has a positive effect on digital literacy, it must be
complemented by initiatives to increase affordability,
infrastructure, and farmers' digital literacy.

While these five factors were found to significantly influence
digital literacy, on the other hand, gender, gross annual income,
and years in farming are factors that are not statistically significant.
However, the gender and years in farming have a positive
relationship with digital literacy level. While, gross annual income
has negative relationship with digital literacy level.

CONCLUSION

Thus, the Digital Farmers Program had a favorable and
significantly impacted the farmers' digital literacy level. The t-test
result showed that the null hypothesis was rejected, indicating that
farmers' levels of digital literacy before and after the training
varied significantly. The training is particularly effective in
enhancing the participants' skills and confidence in using digital
tools for agricultural applications. Therefore, the study indicates
that the relationship of the level of digital literacy and the
demographic profile are significantly. Age, location, educational
attainment, digital tool ownership, and internet connectivity are all
significant factors of digital literacy. The facilitating factors
affecting digital literacy level are location, educational attainment,
digital tool ownership, and internet connection. Those farmers in
the urban areas have a higher digital literacy level than those in the
rural areas. Farmers who are college graduates have a higher digital
literacy level than those who are not. Those farmers who own
digital tools and have internet connection have higher digital
literacy level than those who farmers who don’t own digital tools
and don’t have access to internet connection. However, the age of
farmers is a hindering factor because it is negatively correlated
with their level of digital literacy. Older farmers have a lower
digital literacy level than young farmers. These findings are
consistent with prior literature and highlight the need to target
support toward bridging the digital divide in rural farming areas. It
also provides insights on how to effectively implement the Digital
Farmers Program and other digital literacy trainings for farmers.
Thus, there is a significant difference in the digital literacy level of
farmers before and after the Digital Farmers Program. Also, the
farmers' demographic profile significantly affects the digital
literacy of farmers.
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