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Introduction

The development of agricultural sector is strongly
correlated to the quality of human resources in carrying out their
tasks as an extension worker. Realising resilient agriculture
requires a resolution in enhancing professional, creative,
inventive, credible, and global-minded human resources
(Humaidi et al., 2020). Those working in the agricultural
extension service play a key role in changing farmers’ behaviour
to improve their work or farming given that agricultural
extension workers directly equip farmers with knowledge and
supervise them from the start until the harvesting process to gain
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better results. Extension activities or program can also increase agricultural productivity. A positive
collaboration between farmer groups and extension workers can advance the farmers’ quality in terms
of agricultural knowledge, production or products, even the use of agricultural technology (Mbeche et
al., 2022; Nettle et al., 2021).

Agricultural extension service is a system aiming at enhancing the knowledge, skills, and
behaviour of farmers so that they can independently manage their farming units to be more
profitable; thus, they can improve their life (Sibarani et al., 2022). Agricultural extension service is
conducted by workers or authority who are accountable to provide education and trainings to farmers
with the goal of increasing the quality of agricultural production and produce (Klerkx, 2020; Nettle et
al., 2021). Therefore, agricultural extension workers must be knowledgeable and skillful in at least
three competencies (knowledge, skills, and attitude). Those competencies are specifically interpreted
into knowledge competence associated to agriculture, technical skills, communication skills,
technological skills, and social competencies (Agyei & Stringer, 2021). Different characteristic,
competence, and behaviour of individuals will influence their capability, performance as well as
productivity in the extension program (Arifianto et al., 2018).

Kuantan Singingi regency is the fifth regency with the largest amount of rice production in Riau
province. It has a harvest area of 5,481.44 hectares with a productivity of 3,411 tons/ha and a total
production of 18,694.82 tons (Central Bureau of Statistics, 2022). That enormous potential of
agricultural sector necessitates a synergistic design between the extension workers and the farmers
to rise the productivity and production of rice in Kuantan Singingi regency so that food security can
be achieved. Food security is a pillar of a country because the prosperity of agricultural workers in
villages or rural cities is directly proportional to the welfare of consumers in urban areas (Hertati,
2023). The manifestation of that condition is known as food self-sufficiency (Yusri et al., 2021). The
main issue of food security in Indonesia is the climate change. Unstable climate causes farmers to be
unprepared in anticipating the impacts (Saptutyningsih et al., 2020). Other problems are the lack of
collaboration between farmers and other agricultural sectors and the failure of governance which
causes a decrease in the productivity of the agricultural products (Karabulut et al., 2018). Based on
these problems, agricultural extension workers are needed by farmers to assist them in growing rice
cultivation because the workers or trainers are going to share knowledge and guide the farmers not
only to increase their produce but also their autonomy for food security.

The advancement of food security has a very basic perspective since access to food and
balanced nutrition is a part of human right. The success in developing the quality of human resources
highly depends on the adequacy of nutrition in the society. Food security is the main pillar to achieve
economic and food security as food is a very vital need of a nation. History shows that food strategies
are widely used to control national defense. The more a country depends on other nations for food,
the more difficult it is for the country to develop. That is why it is essential to achieve independence
in fulfilling national food needs. Increasing food security can be reached through several ways, such
as 1) developing superior seeds, 2) developing locally-adapted solutions for pests and disease
management, 3) improving skills and service capacity building, 4) developing access to marketing,
and 5) advancing access to finance or credit for agricultural businesses (Forkuor et al., 2022). In this
circumstance, the extension workers act as an educator to upgrade farmers’ knowledge, to train
necessary skills, and to provide comprehensive training on agricultural technology. The success of
the workers as an educator can be seen from the increase in farmers’ understanding of agriculture
and its implementation in the field (Khairunnisa et al., 2021). Moreover, the failure of extension
activity on agricultural productivity can be caused by the incapability of the extension workers or
trainers in manage training, choosing a well-suited material for the local farmers, the lack of support
from the local authority, and the discrepancy between the raining topic and the problems faced the
farmers. (Afdal Zulhendri & Henmaidi, 2021)

For the evidence mentioned above, it is thus necessary to conduct research on the analysis of
extension workers’ competence measured by several indicators such as knowledge, skills, and
attitude. This research aims to actualise food security in Kuantan Singingi Regency through the
maximization of extension activities. The results of this research are expected to facilitate not only
the researchers but also the government to discover effective methods in increasing the competence
of extension workers and to establish qualified human resources working in the agricultural sector.

Research Method

This research is basic research conducted through survey and descriptive methods. The study
was conducted in Kuantan Singingi Regency, Riau Province, which has high rice production and
adequate agricultural extension workers specializing in rice cultivation. The population in this study
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consists of agricultural extension workers specializing in food crops who are actively mentoring
farmers in the field, as well as active farmers being mentored by these extension workers in Riau
Province. The sample was selected using the purposive sampling method, resulting in fifty-eight
extension workers and 116 farmers being chosen as respondents. Primary data used in this study
were obtained through observation, documentation, interviews, and questionnaires. Meanwhile, the
secondary data were obtained from related agencies and institutions. The competencies of the
extension workers examined in this study consist of knowledge, skills, and attitudes. The indicators
for each competency are detailed in Table 1.

Tabel 1. The Indicators for Each Competency

No Agricultural Extension Indicator
Competence
1 Knowledge 1. Knowledge of the agribusiness subsystem
2. Knowledge of institutions that support improvement in rice

production

Knowledge of rice cultivation maintenance

Knowledge of materials of rice cultivation

Knowledge of rice varieties used by assisted farmers

Knowledge of irrigation (e.g. physical condition, availability of
water source, and guaranteed availability) that supports the
improvement of rice cultivation

Knowledge of the increase of planting index in paddy cultivation
Skills in organizing the extension program

Skills in drafting the extension program’s plan

Skills in providing various information during the program

Skills in using a certain methods during the extension program
Communication skills

The extension workers’ belief in the ability of farmers to innovate
and to use technology

The extension workers’ belief in the farmers’ ability to absorb idea
or innovation

The implementation of the rice cultivation extension program
The implementation of evaluation program

The collaboration in preparing the extension program

The extension workers’ response to rice plant innovation

The extension workers’ ability in resolving the farmers’ problems
The extension workers’ response and attempt to gain rice plant
innovation

The extension workers’ response to the proposed rice cultivation
program by farmers
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2 Skill
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3 Attitude
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The level of competence of the extension workers from indicators of knowledge, skills, and
attitude is determined based on the criteria shown in Table 2. The criteria for a score on each
competence can be inferred from the range value and the score interval length. The range is obtained
by subtracting the highest score from the lowest score. Meanwhile, the interval length is obtained
from dividing the range value by the number of class intervals.

Table 2. Agricultural Extension Competence Criteria

Competence Variable Score Interval Criteria

Knowledge <2.267 Low
2.267-3.534 Adequate

>3.535 High

Skill <2.146 Low
2.146-3.292 Adequate

>3.292 High

Attitude <2.316 Low
2.316-3.632 Adequate

>3.632 High

The research results were analysed using the Rank Spearman correlation test method. This
method was proposed by Carl Spearman in 1904 with the purpose of measuring the degree of
correlation between dependent and independent variables on an ordinal scale. The dependent variable
in this study includes the farmers’ food security that is gauged from food availability, food access,
and the quality of food safety. Furthermore, the independent variable that likely affects the dependent
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variable are the characteristics of instructors and their competence seen from their knowledge, skills,
and attitude. Finally, the data were analysed using the IBM SPSS Statistics 25 application.

Results & Discussion

Competence is a set of knowledge, skills, and attitude or behaviour that should be possessed,
internalised, and sharpened in accordance to the main duty or function as professionals. The
competence of agricultural extension workers determines the effectiveness of performance in carrying
out their tasks. The workers’ competence is influenced by some factors such as motivation,
environment, and self-development. Self-development encompasses learning independence and
career development opportunity (Yusneli & Tanjung, 2021). The competences of the workers need to
be enhanced so they can be more professional. One of the ways to do so, according to Rusman &
Rohman (2017), is through training. With training, extension workers or instructors can explore the
extension program curriculum to further be developed in according with the objectives as an attempt
to sharpen their competency and skills to later be shared to the society. The average competency of
agricultural extension workers in terms of knowledge, skills, and attitudes can be seen in Figure 1.

Agricultural Extension Competence

3.000 Adequate

2.500 Adequate

2.000
1.500
1.000

0.500

0.000
Knowledge Skill Attitude

Score 2.368 2.166 2.770

Figure 1. Agricultural Extension Competence

Based on the figure, it is known that the competencies of agricultural extension workers in
terms of knowledge, skills, and attitudes fell into the low to adequate category. The knowledge and
attitude competencies of the extension workers were in the adequate category. The results of the
analysis of the extension workers' competencies based on the indicators are detailed as follows.

The Agricultural Extension Workers’ Knowledge

The knowledge competence that extension workers must possess consists of seven indicators
correlated to general knowledge of agriculture, cultivation, and production of agricultural produce.
The descriptive analysis of extension worker’s knowledge variable can be seen in detailed in Table 3.

Table 3. Descriptive Analysis of Knowledge of the Agricultural Extension Workers in Kuantan Singingi

Regency
Variable Indicator Score
X1.1 Knowledge of the agribusiness subsystem 2.652
X1.2 Knowledge of institutions that support improvement in rice production 2.010
X1.3 Knowledge of rice cultivation maintenance 2.866
X1.4 Knowledge of materials of rice cultivation 2.659
X1.5 Knowledge of rice varieties used by assisted farmers 2.731
X1.6 Knowledge of irrigation (e.g. physical condition, availability of water source, 1.929
and guaranteed availability) that supports the improvement of rice
cultivation
X1.7 Knowledge of the increase of planting index in paddy cultivation 1.730
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The result of the analysis in Table 2 showed that the extension workers had a sufficient
understanding of agriculture. The highest knowledge competency was in the indicator knowledge of
rice cultivation maintenance. The least understood indicators or topics were about institutions that
can advocate rice production, irrigation, and also the understanding of ways to increase planting index
in paddy or rice cultivation. The ability to manage and enhance understanding is crucial for the
extension workers to resolve problems and respond to opportunities and challenges faced by the
farmers (Zulhendri & Henmaidi, 2021). As an educator, the extension workers should maximise their
competence, particularly in the expertise associated to the agricultural extension service technical
issue, technology, methodology, and understanding of the society (Sugino, 2021).

A proper and decent delivery of the extension program not only can escalate farmers’ knowledge
so that rice cultivation can be maximised but can also facilitate the farmers to realize food security in
their own household. A study result from Mulieng et al., (2018) state that farmers give a high rating
to those agricultural extension workers who (1) have accurate knowledge in compiling materials for
the extension service or activity according to the farmers’ need, (2) master the extension program
material, and (3) can prepare materials from different sources and compile them thoroughly. Since
the agricultural extension materials have been initially tailored to the farmers’ needs and verified by
authorised agencies such as the Agricultural, Fisheries, Plantation, and Forestry Counseling Centre
(known as BP3K) and the Department of Agriculture, the materials can very likely bring positive
impacts on increasing the farmers’ farming (Mulieng et al., 2018; Yusneli & Tanjung, 2021). Creating
a civic agriculture requires active involvement of various parties, and extension workers have an
essential role as a facilitator to convey any agricultural information, innovation, and knowledge to
farmers (Bravo et al., 2019).

The Variable of Agricultural Extension Workers’ Skills

The measured skills of agricultural extension workers’ skills are described into five indicators or
categories related to planning and the implementation. The descriptive analysis of the variables is
presented in Table 4.

Table 4. Descriptive Analysis of the Agricultural Extension Workers’ Skills in Kuantan Singingi

Regency
Variable Indicator Score
X2.1 >kills in organizing the extension program 2.214
X2.2 skills in drafting the extension program’s plan 2.074
X2.3 >kills in providing various information during the program 2.176
X2.4 >kills in using a certain methods during the extension program 2.306
X2.5 “ommunication skills 2.061

The results of analysis in Table 3 depict that the extension workers have sufficient skills in
conducting the extension program. Skills in using certain methods during the extension program are
the indicator with the highest score. However, the extension workers communication skills and their
capability in drafting the plan were inadequate. Therefore, skilled extension workers should assist
farmers to gain information related to rice cultivation and give better counseling to intensify rice
farming and food security (Bahua, 2018). Hanafiah et al., (2013) disclose that the extension workers’
competence is mostly gauged from their ability in organizing the extension program. Through the
program, the workers are habituated to design materials, draft plans, use technology, and
communicate with the program’s participants (Hanafiah et al., 2013). An example of the skills is using
technological and communication tools. According to a study conducted by Putri et al.,(2022), farmers
frequently complain about the lack of information such as printed or electronic media used in the
extension program. Facilitators mostly conduct the extension activities orally without any brochures
or other media. Based on the findings, it is, therefore, critical to do follow-up actions to increase the
extension workers’ skills, particularly in the use of technology and communication as well as the
internet (Purwatiningsih et al., 2018).

The Variable of Agricultural Extension Workers’ Attitude

The workers' attitude is correlated to their behaviour and ability to socialise with the society and those
involved in the agricultural sectors. The workers’ attitude also includes their competence in
responding, collaborating, and discussing in problem-solving activities (Haryanto et al., 2018). The
descriptive analysis of the attitude variables can be checked in detail in Table 5.
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Table 5. Descriptive Analysis of the Agricultural Extension Workers’ Attitude in Kuantan Singingi

Regency
Variable Indicator Score
X3.1 The extension workers’ belief in the ability of farmers to innovate and to use 3.004
technology
X3.2 The extension workers’ belief in the farmers’ ability to absorb idea or innovation 3.405
X3.3 The implementation of the rice cultivation extension program 1,692
X3.4 The implementation of evaluation program 1.714
X3.5 The collaboration in preparing the extension program 1.551
X3.6 The extension workers’ response to rice plant innovation 2.944
X3.7 The extension workers’ ability in resolving the farmers’ problems 3.620
X3.8 The extension workers’ response and attempt to gain rice plant innovation 3.370
X3.9 The extension workers’ response to the proposed rice cultivation program by 3.630
farmers
Average 2.770

Similar to the other two competence variables, the result of the analysis of extension workers’
attitude shows a moderate score. The extension workers’ response to the proposed rice cultivation
program by farmers is the indicator with the highest score. The workers seem to have adversities in
implementing the rice cultivation extension program, evaluating the program, and collaborating with
others. In other words, the workers have a strong belief in the farmers’ ability; are able to solve the
farmers’ issues; and respond well to the rice cultivation innovation, all of which makes the farmers
optimistic to increase the productivity of rice cultivation and reach the food security. According to
Yulida et al., (2018), the inherent characteristics of the workers possess, such as their disposition,
significantly determine the effectiveness of their performance in carrying out the extension program’s
objectives. In addition, their motivation can influence their competence and attitude. Incentives such
as reward, support from superiors, job security, and convenient residence at the extension program
location can have a positive impact on the workers’ attitude to be proactive in doing the program
(Sugino, 2021). An exceptional worker is a motivator and mentor for the farmers to solve agricultural
complication (Ardita et al., 2017).

Food Security

The definition of food security is stated in the Decree No.18 of 2012 as a condition of meeting the
needs for food for a nation and individuals, reflected in the availability of sufficient food (both in
quantity and quality) and also food that is safe, diverse, nutritious, equitable, affordable, does not
conflict with any religious beliefs and culture so that people can live healthily and be productive. Food
security, according to Hanani (2012), is influenced by several aspects such as food availability, food
access, and food quality and safety. Those three aspects indicate that food must be available
sustainably in sufficient quantities at any time. The increase in urban population is a challenge for
farmers to fulfill food availability, so there is a need for assistance from extension workers to increase
the productivity of agricultural products (Hertati, 2023). The quality of agricultural extension program
and the workers’ competence is strongly related to the realization of food security. The results of
correlation between the competence of extension workers and food security are explicated below.

Food Availability

Food availability can calculated in a large context such as at the national level, to the smallest context
in a particular area or district, or even individually. The availability indicator is estimated by the
proportion of self-produced staple food to the basic food necessity of the family. The bigger the
availability of food for the family or the more increased the food stock of the household, the higher the
level of food security in the household (Yusuf et al., 2018). The result of the correlation analysis between
the extension workers’ competence and the availability of food for farmers is described in Table 6.

Table 6. The Correlation Analysis of the Agricultural Extension Workers” Competence and the
Farmers’ Food Availability

Workers’ Competence The Availability of Farmers’ Food
Coefficient Sign
Knowledge 0.666 0.000
Skill 0.535 0.000
Attitude 0.698 0.000
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Tabel 6 shows that the three aspects of extension workers’ competence are significantly
correlated to food availability at the level of 95% (a = 0.05). The aspect of knowledge has a coefficient
value of 0.666 with a significance of 0.000 which implies that there is a strong relationship between
knowledge and food availability. The aspect of attitude also has a similar significance value as the
knowledge aspect (0.000), with a coefficient value of 0.698. It also infers a meaningful and absolute
correlation between the workers’ attitude and food availability. The skill aspect, however, has a lower
coefficient value of 0.535 and a significance value of 0.000. This indicates that there is a moderate
correlation between the workers’ skills and the availability of food for the farmers’ family.

A planned and structured agricultural extension program has a positive impact on the success
of food security. Bizikova et al.,(2020) elucidate that the extension program’s design features and
complementary intervention have a more effective impact on realising food security. Some of the
extension supporting features are 1) the right target group, 2) responsiveness to the local food
products, 3) discussion about safety issues, and 4) the society’s involvement in collaborations with
local and national institutions. An example of extension program that can be carried out to multiply
food availability is through product integration of good agricultural practices or also known as Good
Agricultural Practice (GAP) (Aprillya et al., 2019). An adaptive farming system through integrated
farming is a form of adaptation and mitigation for food security. Through this system, the extension
workers and the society work together to integrate agriculture and animal husbandry to meet the
need of food (Nugroho et al., 2022). The success of that system cannot be separated from the
extension workers’ competence such as knowledge, skill, and attitude.

Food Access

Food access is described as the ability of household to attain enough nutritious food through one or
a combination of various sources such as own production and supply, barter, purchases, loans, gifts,
and food assistance. Food access can be seen from the purchasing power of rice farmers’ households.
Farmers’ household purchasing power is the ratio of the household’s total income (Rp/month) and
the total expense (Rp/month). If the farmers’ household purchasing power value is <1, then the
farmers’ household has low purchasing power; on the other hand, given that their purchasing power
is >1, it can be said that they have high purchasing power. The affordability of access to agricultural
production and sales is supported by the roles of extension workers as an organizer (Listiana et al.,
2018). The results of the correlation analysis of the extension workers’ competence and farmers’
access to food is described in Table 7.

Table 7. The Correlation Analysis of the Agricultural Extension Workers’ Competence and the
Farmers’ Access to Food

Workers’ Competence Farmers’' Food Access
Coefficient Sign
Knowledge 0.681 0.000
Skill 0.522 0.000
Attitude 0.783 0.000

Based on Table 7, it is understood that the three aspects of extension workers’ competence
relate significantly (approximately 95%) to farmers’ access to food with a = 0.05. With a coefficient
value of 0.681 and a significance of 0.000, the correlation between the extension workers’ knowledge
and food access is substantial. Attitude has the biggest coefficient value among the three
competencies; thus, the correlation between attitude and food access is unquestionably strong. The
extension workers’ skill, however, has a lower coefficient value of 0.522 and a significance value of
0.000. This indicates that although skills indeed affect- the farmers’ access to food, they do not have
a considerable relation. Hence, it can be concluded that the extension workers have a role in
facilitating access for farmers to grow their agricultural produce. The workers acts as a liaison between
the target community and the government, entrepreneurs, marketing, and banking (Maake & Antwi,
2022). As an organiser and consultant, the extension workers are accountable to organise and mobilise
farmers in distributing their produce as an attempt to support their welfare (Rahmawati et al., 2019).

Food Safety Quality

Food safety quality can be seen from the share of food expenditure, which is the ratio of spending on
food to the total expense of a household in a month. A household that has a high share of food
expenditure indicates a low level of food safety and vice versa (Yusuf et al., 2018).
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A large share of food expense illustrates that the household meets the current need for food
but is not oriented to the future. If the share value of food expenditure is 260%, the household’s
food availability is not safe. On the other hand, a household’s food is secured if the share value of
food expenditure is more than 60%. The quality of food safety can be influenced by the farmers’
knowledge and skills in cultivating agricultural products. Competent extension workers strengthen
the accomplishment of the extension program to create a qualified food safety. The results of the
correlation analysis of the extension workers’ competence and the quality of food safety are presented
in Table 8.

Table 8. The Correlation Analysis of the Agricultural Extension Workers’ Competence and the Quality
of Food Safety

Workers’ Competence The Quality of Farmers’ Food Safety
Coefficient Sign
Knowledge 0.577 0.000
Skill 0.464 0.000
Attitude 0.644 0.000

From Table 8 above, the three competencies of extension workers are generally related to the
quality of food safety of farmers at a level of 95% (a = 0.05). Among the three competencies, the
workers’ attitude has become the major underlying factor associated with food safety. Its coefficient
value is 0.644 with a significance of 0.000. The workers’ knowledge is the second aspect that
considerably correlates to food security with a coefficient value of 0.577. Similar to the previous two
aspects (food availability and food aspect), the workers’ skill has the least correlation to food safety
of the farmers. It has the lowest coefficient value of 0.464. The quality of food safety is created
dynamically among stakeholders and agricultural workers. In this condition, feedback from the
agricultural extension activities or programs will likely change the farmers’ attempt to establish
qualified food safety (Chapman & Darby, 2016). A well-prepared material presentation and skill
support are key for farmers to reduce their expenditure. A good cooperation between the extension
workers and farmers will generate management policy that benefits all parties (Aprillya et al., 2019).
Agricultural cultivation can also be the answer to increasing food security. Farmers and stakeholders
can work together to produce agricultural innovations in the form of superior products so that it has
an impact on improving the economy of the community (Dinn Wahyudin et al., 2023)

Conclusions

The results of the research show that all variables of the extension workers’ competence
(knowledge, skill, and attitude) have a significant correlation to farmers’ food security observed from
such aspects as food availability, food access, and food safety. Extension workers indirectly play a
significant role in enhancing the food security of farmers' households. They are responsible for sharing
information and innovations, which help farmers improve their rice production and overall household
food security.Based on the results of this study, the agricultural extension workers are suggested to
continuously improve their performance and expertise in facilitating farmers to achieve food security
by means of providing information and inventive ideas to enhance the quality of farming. Future
researchers can develop sustainable professional models and technology-based training modules, as
an effort to improve the competence of extension workers.
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