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ABSTRACT
In Kenya, there are gaps on the availability of studies of the specific extension approaches
and their effectiveness on the adoption of technologies. This study sought to determine the
effectiveness of Farmer Field Schools (FFS) in promoting adoption of best agricultural
practices (BAP) by smallholder coffee farmers in Kenya. The target population was the
smallholder coffee farmers in the CRI’s FFS pilot project numbering 4802. All the 117
farmers who trained and graduated in FFS were used owing to their small size. Proportionate
random sampling technique was applied to the societies to obtain a sample of 100 farmers
who did not learn through FFS, constituting a sample of 217. A descriptive survey research
design was used. Data was collected using an interview schedule. The instrument was
validated by experts from the Egerton University’s Department of Agricultural Education
and Extension. The research instrument was pilot tested to determine its reliability. Using
Cronbach's alpha, an index of 0.936 was obtained. Descriptive statistics as well as inferential
statistics were used to analyze data with the help of Statistical Packages for Social Sciences
(SPSS) version 22 for windows. Chi-square and correlation analysis were used to determine
whether FFS had statistically significant effect on enhancing uptake of BAP amongst
smallholder coffee farmers in Kenya. Correlation analysis and independent samples t-test
were employed respectively to determine the effectiveness of FFS in increasing coffee yields
and in enhancing sharing of knowledge amongst smallholder coffee farmers in Kenya. To
make reliable inferences from the data, all statistical tests were verified at o < 0.05 level of
significance. The study revealed that there was a significant positive relationship between
extent of uptake of BAP and belonging to FFS classes. Belonging to FFS classes
significantly increases the likelihood of getting higher coffee yields. Farmer Field Schools
have a statistically significant effect on enhancing sharing of knowledge amongst
smallholder coffee farmers. This study recommends that stakeholders including
governments, farmers’ organizations, and development organizations need to encourage
smallholder farmers to belong to FFS classes in order to enhance the uptake of BAP in coffee
farming. Farmers should be encouraged to join and actively participate in existing FFS
classes for them to be able to achieve higher coffee production. FFS classes should be
strengthened and supported in order for them to continue yielding better results in facilitating

the sharing of knowledge among smallholder farmers in Kenya.
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CHAPTER ONE

INTRODUCTION
1.1 Background of the Study
Agricultural extension and advisory services comprise “the entire set of organizations that
support and facilitate people engaged in agricultural production to solve problems and to
obtain information, skills and technologies to improve their livelihoods” (Anderson, 2007)
Extension was traditionally viewed as a means of transferring technologies developed in
research stations as well as farm management practices to farmers, and used top-down
institutions of delivery, as characterized, for example, by the World Bank’s Training and
Visit System (Gautam & Anderson, 2000). These traditional extension approaches were
criticized for providing a “one size fits all” approaches (Madhur, 2000), which failed to
factor in the diverse socioeconomic and institutional environments faced by farmers, or

involve farmers in the development of technology and practices appropriate to their contexts.

Extension was considered to have failed in achieving its main objective of farm productivity
improvements and in reaching the poor, particularly in Africa (Anderson, 2007). Since the
1980s, the approaches to reaching rural smallholder farmers have drawn increasingly on
more participatory approaches, which enable farmer self-learning and sharing, and also allow
those facilitating farmer training, as well as agricultural researchers further upstream, to learn

from the farmers (Braun, 2006).

Since the late 1980s, support to agricultural extension has shifted from top-down approaches
to those identifying technologies and approaches of communicating technologies which are
suitable to support farmers’ livelihoods in a sustainable manner, including participatory
approaches based on the notion of creating spaces for farmer self-learning. One such
approach is the farmer field school (FFS), an adult education intervention with the objectives
of providing skills in such areas as integrated pest management (IPM) and empowering
communities. Farmer Field Schools have been implemented in 90 countries worldwide,
reaching an estimated 10-15 million farmers. The role of agricultural extension is to help
people identify and address their needs and problems (Ministry of Agriculture, 2012). There
is a general consensus that extension services if successfully applied, should result in
outcomes which include observable changes in attitudes and adoption of new technologies,
and improved quality of life based on indicators such as health, education and housing
(Kibbet, Omunyinyi & Muchiri, 2005).



In Kenya and other developing countries, attempts have been made to change conventional
extension approaches to participatory approaches (Ajayi & Okafor, 2006). Conventional
extension approaches were perceived as top-down, inflexible and with limited farmer
participation. Transfer of Technology and Training and Visit were conventional approaches
widely in Kenya between 1950s and 1990s (WB-OED, 1999). They were supply driven and
externally initiated without the involvement of the target farmers, hence not farmer-problem
oriented (LDG, 2004).

Farmer Field Schools have been widely used in different countries for farmer empowerment.
In FFS, farmers are no longer positioned as receivers of already developed technological
packages, but as field experts, who work with the extension staff to find solutions relevant to
the local realities. Farmer field schools emphasize farmers’ ownership, partnership and group
collaboration. They have been used in many crops including cotton, tea, coffee, cacao,

pepper, vegetables, small grains and legumes (Potinus, Dilts, & Bartlett, (Eds.) (2002).

Farmer Field Schools were conceptualized between 1970s and 1980s and first implemented
in Indonesia in 1989 to deal with the wide spread of pest out breaks in rice that threatened the
security of Indonesia’s basic food supplies (Potinus, Dilts & Bartlett, (Eds.) (2002). The
training was first introduced in East Africa in 1995 under the Food and Agricultural
Organization (FAO) special program for food security in Western Kenya (FAO, 1995).
Braun (2006) noted that FFS provide an environment in which farmers acquire knowledge
and skills for sound management decisions, sharpen their ability to make critical decisions
that render their farming profitable and sustainable and empower them to become “experts”

on their own farms.

The farmer field school networks in Eastern Africa support about 2000 FFSs with close to
50,000 direct beneficiaries (Braun & Duveskog, 2008). Farmer Field Schools focus on
building farmers’ capacity to make well-informed crop management decisions through
increased knowledge and understanding of the agro- ecosystem. Farmer field school
participants make regular field observations and use their findings, combined with their own
knowledge and experience, to judge for themselves, what, if any, action needs to be taken
(Kolb, 1984).



The long term empowerment goals of FFS seek to enable graduates to continue to expand
their knowledge and to help others learn and to organize activities within their communities
to institutionalize different practices (Danida, 2011). Farmer Field Schools differs from other
extension approaches is that, the role of extension worker is very much that of a facilitator
rather than a conventional teacher. Once the farmers know what it is they have to do, and
what it is they can observe in the field, the extension worker takes a back seat role, only
offering guidance when asked to do so (Mutandwa & Mpangwa, 2004). The aim of FFS is to
build the farmers’ capacity to analyze their production systems, to identify their main
constraints, and to test possible solutions, eventually identifying and adopting the practices

most suitable to their farming system (Braun, 2006).

1.2 Statement of the Problem

The role of agricultural extension is vital to the diffusion of new technologies leading to
increased production. Conventional and participatory approaches have been used for
information dissemination on best agricultural practices to smallholder coffee farmers in
Kenya. Information dissemination through participatory approaches such as Farmer Field
Schools has recorded encouraging results in several countries in the world (World Cocoa
Foundation, 2007). Published research indicate that Farmer Field Schools have a substantial
impact in terms of increases in farm productivity, reductions in farmers’ use of pesticides and
improved farming knowledge (Rola & Jamias, 2002). However, information on the
effectiveness of Farmer Field Schools in promoting adoption of best agricultural practices in

coffee farming is not readily available, forming the basis for this study.

1.3 Purpose of the Study
The purpose of the study was to determine the effectiveness of Farmer Field Schools in

promoting adoption of best agricultural practices by smallholder coffee farmers in Kenya.

1.4 Objectives of the Study

The study was guided by the following objectives:

i) Assess the effectiveness of Farmer Field Schools in enhancing uptake of best agricultural
practices amongst smallholder coffee farmers in Kenya.

i) Establish the effectiveness of Farmer Field Schools in increasing coffee yields amongst

smallholder coffee farmers in Kenya.



iii) Determine the effectiveness of Farmer Field Schools in enhancing sharing of knowledge

amongst smallholder coffee farmers in Kenya.

1.5 Hypotheses of the Study

The following hypotheses derived from the stated objectives i, ii and iii respectively were

tested at 0.05 alpha significance level.

Hoi1: Farmer field schools have no statistically significant effect on enhancing uptake of best
agricultural practices amongst smallholder coffee farmers in Kenya.

Hoz2: Farmer field schools have no statistically significant effect on increasing coffee yields
amongst smallholder coffee farmers in Kenya.

Hos: Farmer field schools have no statistically significant effect on enhancing sharing of
knowledge amongst smallholder coffee farmers in Kenya.

1.6 Significance of the Study

The findings of the study will be of great importance to the key players in the Kenyan coffee
industry, particularly the Ministry of Agriculture, Livestock and Fisheries, County
Governments, research organizations, policy makers, private extension service providers,
coffee processors, coffee marketing agents and traders as the information gathered will
provide a valuable insight in relation to the usefulness of FFS in promoting adoption of best
agricultural practices in coffee. It is anticipated that researchers and scholars could benefit
from this study due to the new knowledge it will contribute particularly in the area of
adoption of agricultural technologies in coffee. The research finding will provide background
information for scholars who seek to do further related research and would help serve in
formulating and revising agricultural extension strategies and approaches in the coffee

growing areas of the country.

1.7 Scope of the Study

The study covered coffee counties where Coffee Research Institute initiated pilot coffee
Farmer Field Schools under the Common Fund for Commodities’ funded project. These
counties were Bungoma, Machakos, Meru and Muranga. The study focused on Farmer Field
Schools in promoting adoption of best agricultural practices by smallholder coffee farmers in
Kenya.



1.8 Limitations of the Study

Limitations of the study included: -

1) Lack of records on agricultural information by most farmers. Farmers’ production records
available at the co-operatives CEO’s offices were used to extract the required
information.

ii) Difficulty in the communication of technical terms to the farmers. A translator conversant
with local dialect and English/ Kiswahili assisted the researcher to have an appropriate

communication with the farmers.

1.9 Assumptions of the Study
The study assumed that Farmer Field Schools affected adoption of best agricultural practices
by smallholder coffee farmers in Kenya. The respondents were assumed to be in a position to

understand the questions on the interview schedule and respond objectively.



1.10 Definition of Terms

The following terms were defined and operationalized as follows:

Adoption - It is the mental process through which an individual passes from first hearing
about an innovation to final utilization (Rogers, 2003). In this study, adoption will be
measured in terms of uptake of BAP, increase in coffee yields and level of sharing of
knowledge. Uptake of best agricultural practices will be measured as a binary
variable of Yes/ No. Respondents giving a ‘Yes’ response will be using the respective
practice while ‘No’ response will have not applied the practice in question. Coffee
yields will be operationalized as the kilograms of coffee cherry farmers picked within
the training period. Sharing of knowledge will be measured as a binary variable of
Yes/ No. Farmers who shared out knowledge learnt will respond with ‘Yes’ while
those who never shared will respond with a ‘No’.

Agricultural Extension - This refers to the process of getting information to farmers and
assisting them to acquire the necessary knowledge, skills and attitudes to utilize
effectively the information or technology disseminated (Swanson and Claar, 1984).

Best Agricultural Practices (BAP) - These are the research-generated recommendations on
crop agronomic practices aimed at improving yields and quality while minimizing the
cost of production. In this study, they will include use of certified planting materials,
coffee establishment protocol, soil and moisture conservation techniques, application
of mulch, weed management, use of cover crops, soil nutrient management practices,
canopy management practices, use of shade trees in coffee, top-working traditional
varieties into disease resistant varieties (varietal conversion), pests and disease
management strategies, and timely picking of the red-ripe cherry for processing
(CRF, 2014).

Conventional Extension Approaches - The extension trainings characterized by top-down
and non-participatory approaches that have traditionally been used in the public
extension service in the dissemination of knowledge and skills on use of agricultural
technologies (Roling, 1995).

Effectiveness - Effectiveness is defined as producing the desired results (Simpson, 2001). In
this study, ‘Effectiveness was measured by the success of the uptake of best
agricultural practices, increase in the coffee yields and level of sharing of knowledge
amongst the smallholder coffee farmers.

Extension - Is the on-going process of getting useful information to people (the

communication dimension) and then in assisting those people to acquire the necessary
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knowledge, skills and attitudes to utilize effectively this information or technology
(the educational dimension). Generally, the role of extension is to enable people use
skills, knowledge, and information to improve their quality of life (Madhur, 2000).

Extension Approach - It is the total fabrics of extension organization action as a conduit
through which educative and problem solving innovations are disseminated to the
appropriate target by a specialized agent (Ogunfiditimi & Ewuola, 1995). In this
study the approach under investigation was the farmer field schools.

Farmer Field Schools (FFS) - FFS are platforms and “schools without walls” for improving
decision-making capacity of farming communities and stimulating local innovation
for sustainable agriculture (Braun, 2006). In this study it meant the extent to which
farmers participated in FFS activities.

Increase in Coffee Yields — It is the steady improvement in the amount of cherry harvested
per coffee plant per year.

Sharing of Knowledge - The activities relating to the exchange of meaningful information
along with interpretations and potential applications of the information (Wai, 2009).

Smallholder farmer - A farmer whose land under coffee cultivation is less than five (5)
acres (Coffee Board of Kenya, 2001).

Uptake of Best Agricultural Practices - Refers to the act of accepting and putting into

practice the learnt practices (Free online dictionary, 2015).



CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction
The chapter covers agricultural extension service delivery approaches in Kenya, mainly the
convectional extension and the farmer field schools, as well as the variables under the study.
Theoretical frame work and conceptual frame work of the study are too covered in the

chapter.

2.2 Agricultural Extension Service Delivery Approaches in Kenya

Agricultural extension is the dissemination of information and technologies to farmers by
using adult learning techniques. Its™ overall goal is to improve knowledge and skills and
change attitudes of farmers in order to enhance adoption of new technologies that contribute
to improving production, income and general welfare of the farmers (Duveskog, 2006). It
enables farmers to better use the available resources by increasing technological options and
organizational skills (Ministry of Agriculture, 2012). Agricultural extension achieves this by
training farmers on how to use technologies effectively to their benefit under their
circumstances. However, farmers do not adopt technologies merely because they have been
disseminated to them (Swanson & Claar, 1984). They have to learn about them, and in the

process, acquire knowledge and skills necessary to the successful use of those technologies.

Kenya’s experience of using unsuccessful approaches to deliver services to farmers has
taught policy makers that in order to be effective; extension agents should avoid top-down
planning and implementation of intervention to farmers’ problems in favour of demand-
driven and farmer led, participatory approaches. These include Farming Systems Approach,
Rapid Rural Appraisal (RRA), Participatory Rural Approach (PRA), Focal Area
Development Approach (FADA) and Farmers Field Schools (Kibbet, Omunyinyi & Muchiri,
2005). According to Braun, Janice, Niels, Henk and Paulsnijders (2006), a good extension
approach motivates and trains farmers to experiment more accurately on their own and

become trainers of others.

Conventional extension services were structured and operated on the assumption that farmers
were largely passive, illiterate, ignorant and therefore unable to innovate or integrate new
livestock or cropping practices into their farming systems (Technical Centre for Agriculture
and Rural Cooperation [CTA], 1997). The results of extension services tended to be poor

8



because farmers did not feel ownership of ideas imposed on them (Jurgen, Chuma, Murwira,
& Connolly, 2000). Extension approaches should enhance participation of farmers at all
stages of planning, implementation and evaluation through farmer-led approaches to ensure
the programme sustainability (Axinn, 1998).

Onyango (1987) indicated that Training and visit (T & V) system of agricultural extension
was introduced in Kenya in 1982. Its basic goal was to build professional extension service
that was capable of assisting farmers in raising agricultural production and/or income and
providing appropriate support to agricultural development. However, the extension
approaches failed in delivering extension services to farmers due to its limited farmer
involvement in the technology transfer which was a top-down extension delivery system. In
1984, the strategy shifted from a centralized focus, to a more decentralized system where
most of the work was done at the district level, thus the District Focus for Rural
Development, which was based on a complimentary relationship between districts with the
aim of encouraging local initiative in order to improve problem identification, resource

mobilization and project implementation (Kibbet, Omunyinyi & Muchiri, 2005).

The participatory approaches emerged in the late 1980s after it was realized that most
technologies developed by researchers alone were inappropriate for smallholder farmers
(Jurgen et al., 2000). In their study in Northern India, Feder and Slade (1986) found that
three-quarters of the farmers cited other farmers as their main sources of knowledge.
Birkhaeuser, Evenson and Feder (1991) found that farmers sought for information on new
technologies from their neighbours. Working on Potato farming in India, Foster and
Rosenzweig (1995) noted that information from neighbours on new technologies was as
important as knowledge acquired from government extension services. These experiences
serve to show that diffusion of technologies is enhanced by informal approaches of
dissemination especially from farmer-to-farmer (Sinja, Karugia, Waithaka, Miano,
Baltenweck, Franzel, Nyikal & Romney, 2004).

Since 2000, the Swedish International Development Agency (SIDA) supported National
Agricultural and Livestock Extension Programme (Republic of Kenya, 2010a). The key
pillars of the NALEP were participatory, demand-driven, and pluralism in provision of

extension and transparency and accountability in the management of resources. Being a top-



down extension model coupled with its high demand on human and capital resources limited

the success of NALEP in extension service delivery.

The National Agricultural Extension Policy (NAEP) addressed these weaknesses by
articulating the importance of clientele participation and demand-driven extension system;
recognizing the role of the private sector in pluralistic extension; and setting out modalities
for commercialization and privatization of extensions services. The implementation of NAEP
was less successful than initially anticipated due to inadequate institutional arrangements,
narrow ownership, and lack of a legal frame-work, lack of goodwill and commitment among
some of the top managers, and slow flow of resources. These, coupled with the need to bring
on board emerging issues articulated in the Strategy for Revitalizing Agriculture (SRA),
justified the need to review NAEP (Ministry of Agriculture, 2012).

The National Agricultural Sector Extension Policy (NASEP) aims to guide and harmonize
management and delivery of extension services in the country (Republic of Kenya, 2010a).
The policy advocates demand-driven extension services and preparation of other players in
the delivery of extension services. In fact, it recognizes the need to diversify, decentralize
and strengthen the provision of extra services with a view to increase access to quality
extension services from the best providers and attain higher productivity, increased incomes
and improved standard of living. Extension services are mainly provided by the public sector
(central and county governments, parastatals, and research and training institutions) and
private and civil society sector operators (companies, Non-Governmental Organizations,

faith-based organizations, cooperatives and community-based organizations).

2.3 Conventional Extension Approaches

As is in other developing countries, several extension approaches have been used in Kenya
(Byerlee, 1994) without much success. These include Transfer of Technology (ToT) and
Training and Visit (T&V). Conventional extension often fails due to incorrect
recommendations being provided to farmers, causing a lack of trust between farmers and the
extension worker. Rural extension staffs are generally not capable of dealing with the full

spectrum of complex problems that farmers experience (Braun, 2006).
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2.3.1 Transfer of Technology (TOT) Extension Approach

This extension approach dominated research and extension during the 1950s and 1960s
(Anderson & Feder, 2004). where the technologies were developed in research stations and
often in environments different from those of the farming communities. During this time the
prevailing view was that scientific knowledge applied to problems of rural poverty in
developing countries would provide the necessary impetus needed to transform rural people’s

lives and increase their welfare (Diemijenyo, 2011).

Information transfer was one way from agricultural extension to farmers with little or no
direct feedback from rural farmers to research and development. There was lack of two-way
flow of information between extension workers and farmers. This extension approach was
mainly regulatory and characterized by some level of coercion that was aimed at compelling
the native farmers to produce raw materials for the colonial industries. Technology transfer
did not facilitate farmer participation in technology development and dissemination. It was
characterized with weak linkages to research. The approach was criticized because it ignored
the farmers’ social and economic situation, projects did not work at all and the
recommendations and technologies passed to farmers were not appropriate to their

circumstances (Asiabaka, 1999).

The extension agents were assigned other duties apart from transfer of knowledge to farmers.
The focus was mainly on individual crops or livestock rather than the entire household
economy. Transfer of technology approach used mainly face-to-face communication with
little use of mass media. The extension workers were insufficiently educated and supervised
and had no organized system of communicating feedback from farmers to researchers
(Piccioto & Anderson, 1997).

2.3.2 Training and Visit (T&V) Extension Approach

Training and Visit extension approach was used in technology dissemination with focus on a
better deployment of extension field workers, and designed to be a management system for
energizing extension staff, turning desk-bound and poorly motivated field staff into effective
extension agents (Hakiza, Odogola, Mugisha, Semana, Nalukwago, Okoth & Adipala, 2002).
It was introduced in Kenya by the World Bank during the 1980s and 1990s. Its main

objective was to increase agricultural production. It assumed that farmers lacked adequate
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knowledge that inhibited production increases. It tended to focus on identifying useful

messages and diffusing them to farmers.

Although the flow of communication between extension and research units was improved,
flow of communication from farmers to extension staff and especially from mixed enterprise
producers was lacking. Contact farmers were used to disseminate information to their
respective communities (Ministry of Agriculture & MoLFD, 2004). To improve feedback
mechanism, T&V was designed to transfer information and technology from researchers to
contact farmers via the front line extension workers with a feedback mechanism from
farmers to researchers using the same channel (WB-OED, 1999). Research-Extension-
Farmer linkages and communication flow between extension and research centres was
improved. The extension activities followed a rigid schedule with little input from farmers

with the result that programmes tended to lack relevance to local farm problems.

Evaluation studies done on T&V approach in Kenya found it neither effective nor sustainable
for over the nearly twenty years of its existence (WB-OED, 1999). Ultimately, the T&V was
dropped as a preferred public system extension approach. Due to those weaknesses; the
impact of T&V was low knowledge and poor production skills of the farmers about the
available technologies. Subsequently adoption and use of agricultural technologies in the
smallholder farming systems remained limited (Gautam & Anderson, 2000).

In general, conventional extension approaches (ToT and T&V) were Government controlled
with top-down strategy in transferring agricultural technologies aimed at solving production
constraints. They were supply driven and externally initiated without the involvement of the
target farmers, hence not farmer-problem oriented (LDG, 2004). Farmers were insufficiently
involved in identifying own production problems, selecting, testing and evaluating the
possible solutions. These approaches involved extension staff using group techniques like
meetings, field days, demonstrations, and tours (Maunder, 1973). The linkages between

research, extension and farmers were weak, treating farmers as passive recipients.

The conventional approaches adopted learning process through instruction rather than
facilitation. Farmers were seen as end users who relied on uniform technologies and followed
blanket recommendations of the extension instructors. The model did not embrace the use of

collaborative effort of researchers, extension service, educators and farmers in the generation
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and dissemination of new agricultural knowledge and skills. It was a one-directional

approach to technology transfer without the provisions for stakeholders’ participation (LDG,
2004).

The successes of these approaches are reportedly low in disseminating agricultural
knowledge and skills to smallholder coffee farmers (Wambugu, 1999). Evaluations of these
extension approaches have concluded that they have been ineffective in disseminating the
necessary agricultural knowledge and skills (LDG, 2004). Consequently, the Government is
reducing their support (Ministry of Agriculture & MoLFD, 2004) for alternative approaches
of disseminating agricultural technologies to farmers, necessitating the change to

participatory approaches in extension services (Asiabaka, 1999).

2.4 Farmers Field Schools (FFS)

Alternative participatory and more interactive extension strategies were developed to address
the weaknesses associated with conventional extension. These approaches emerged after it
was realized that most technologies developed by researchers alone were not appropriate for
smallholder farmers (Axinn, 1998). Farmer field schools approach was used as a participatory
training and information dissemination tool for the adoption of best agricultural practices

coffee by smallholder coffee farmers.

The Farmer Field Schools approach was developed by FAO in South East Asia as a way for
small-scale rice farmers to investigate, and learn, for themselves the skills required for, and
benefits to be obtained from, adopting on practices in their paddy fields. Farmer field school
is a participatory approach of learning, technology development, and dissemination based on
adult-learning principles such as experiential learning (Braun, Janice, Niels, Henk, &
Paulsnijders, 2006). Famer field schools are platforms and “schools without walls” for
improving decision-making capacity of farming communities and stimulating local
innovation for sustainable agriculture (Axinn, 1998). FFS provides a forum where farmers
make regular field observations, relate their observations to the ecosystem and apply their
previous experience and any new information to make crop or livestock management
decisions under the guidance of a facilitator. Key learning tools such as discovery-based
exercises, group trials and experimentation, Agro-Ecological System Analysis are carried out
in the FFS as a mean of enhancing learning, and as an aid for the facilitators to ensure
participation, dialogues and joint learning (Gallagher 2000).
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In Farmer Field Schools, farmers share their knowledge with other farmers and are trained to
teach the courses by themselves in a participatory manner. The dissemination of innovations
develops spontaneously when one farmer has successfully tested a new practice or
technology, attracting the interest of other farmers. It creates conditions for optimal farmer
learning and informed decision making abilities. Farmers consequently perceive themselves
as experts in, and managers of, their own fields. Through FFS, farmers take charge of
organizing experiments, leading discussions, making plans and accomplishing tasks
previously considered too complex for the average farmer to apply (Hakiza, Odogola,
Mugisha, Semana, Nalukwago, Okoth & Adipala, 2002).

According to Mweri (2001), the FFS is a step-wise process involving ground working,
training of facilitators, and establishment of FFS, FFS field days, graduation, and farmer run
FFS and FFS follow-up activities by facilitators. Experimentation allows the knowledge
gained from FFS to be replicated in farmers’ environment in subsequent seasons, which
implies that; knowledge is dynamic and adjusts itself to certain environmental stresses. Rola
(1998) in his study entitled “Making farmers better decision makers through FFS”, found that
FFS approach increased farmer effectiveness in farmer training. Bartlett (2002) found that
one of the best criteria for evaluation of technologies under FFS was based on behavioral
changes in farmers i.e. how they approach problems in their fields, regardless of whether
they were dealing with insect pests, diseases, weeds, water or fertilizers (Duveskog, 2006).

The Farmer Field Schools were introduced in East Africa, with support from Food and
Agriculture Organization in 1995 following the successes in Asia during the 1990s (Sones &
Duveskog, 2003). FAO initiated an FFS special Programme for food security on maize based
farming systems with only four FFS schools in Kakamega District, Western Province. The
number has since risen to over 400 FFS spread over in Bungoma, Kakamega and Busia
District. The Programme has diversified to other crops and also includes livestock
production. It has spread to other parts of the country, being funded by various development

agencies, and at varying degrees of scale and level of institutionalization (Danida, 2011).

Farmer Field Schools relies heavily on farmer-to-farmer spread of knowledge to accelerate
the acquisition of skills and subsequent diffusion of new ideas. All farmers participate
actively in the learning process. Extension workers acquire and use facilitation skills.

Learning is directly related to daily farming experiences and problems. Farmers are expected
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to practically participate in all the FFS steps. Participation of farmers in the on-farm
experimentation enables them to develop competency hence they can try the technologies on
their own farms. At the on-set of FFS, farmers holistically identify their problems and map
out resources available as a basis of selecting the relevant inclusions in the season-long
training (Okoth et al., 2002). FFS has since been adapted to work with other crops and
diseases and has spread rapidly across Asia, Africa and Latin America (Godtland, Sadoulet,
Janvry, Murgai & Ortiz, 2004) It is being implemented in Kenya on a fairly wide scale but
mainly on crops and soil management where it has been successful (Minjauw, Muriuki &
Romney, 2002).

The Farmer Field Schools are innovative, participatory and interactive model for farmer
education (Dilts, 1983). The approach has been used with a wide range of crops and has
subsequently expanded to topics such as livestock, community forestry, water conservation,
soil fertility management, food security and nutrition. The aim of FES is to build farmers’
capacity to analyze their production systems, identify problems, test possible solutions and
eventually adapt the practices most suitable to their farming system. The knowledge acquired
during the learning process enables farmers to adapt their existing technologies to be more
productive, profitable, and responsive to changing conditions, or to test and adopt new

technologies (Braun, 2006).

Famer Field Schools offer community-based, non-formal education to groups of 20-25
farmers through self-discovery and participatory learning principles. Some authors advocate
for group sizes of 25-50 (Matata & Okech, 1998). The learning process is based on agro
ecological principles covering a cropping cycle. The school brings together farmers who live
in the same village/catchment and thus, are sharing the same ecological settings and
socioeconomic and political situation. The foundation of FFS approach is "farmers first"
philosophy, a concept which is essential to empower farmers to learn, experimentation and
technology generation and decision making. The FFS extension approach has been replicated
in a variety of settings beyond IPM. The FARM Programme (FAO/UNDP), for example,
sought to adapt the FFS approach to tackle problems related to integrated soil fertility
management in the Philippines, Vietnam and China. Subsequently the FFS approach has
been extended to several countries in Africa and Latin American. At the same time there has

been a shift from IPM for rice based systems towards other annual crops, vegetables etc and
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the curriculum has been enriched with other crop management aspects (Godtland et al.,
2004).

Through the FFS, farmers gain technical competencies concerning crops and livestock.
Technical competence of farmers is increased by hands-on learning about agro-ecosystem
concepts, experiential learning in small groups where group members observe the happenings
on the field, reflect together, decide together, and observe the results during later meetings.
Social competences of farmers are fostered by group discussion and reflection processes,
presenting and explaining small group decisions to a larger audience and energizing exercises

for group building (Braun, 2006).

2.4.1 Typical Coffee FFS Process in Kenya

With very slight modifications from one FFS to another, the key learning processes obtained
from coffee FFS were very similar. The coffee FFS class started with an opening prayer
followed by a roll-call. The chairpersons and facilitators of each FFS would make brief
remarks highlighting the day’s proceedings followed by the group splitting into groups of 5
for the Agro-Ecological Systems Analysis (AESA). The field observations would then be
followed by discussions and reporting of major observations which were wrapped up by the
facilitator. The discussions and facilitator backstopping led to simple experimentation to
provide answers to questions whose answers were not apparent from the observations made
during the class discussion. Experimentation was then followed by a group dynamic activity,
which could take the form of local songs, dances, riddles, poems, proverbs and parables.
Group dynamics were a variety of team building exercises employed during the FFS sessions
meant to create an environment in which participants feel free to express and interact with
each other during the sessions in order to learn effectively. This was followed by a special
topic from the facilitator or member of the group, generated from the raising needs of the
farmers, AESA presentations or from the implementation of the on-going discussions.
Review of the day’s activities and planning for next week’s session followed. The coffee FFS
activities for the day would end with announcements, roll-call and closing prayer as depicted
in Table 1.
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Table 1: Typical Time Table for Coffee FFS Training Session

Time Activity Responsible
08:00-08:05 Prayer/ Roll call Host team
08:05-08:15 Brief Recap of the last session Host team
08:15 -08:45 AESA taking All
08:45 -09:15 AESA processing All
09:15 -10:45 AESA presentation All / Host tearr
10:45 -11:05 Group dynamic activity Host team
11:05-12:05 Today’s topic Facilitator
12:05-12:10 Review of the day’s activities Host team
12:10 -12:20 Planning of the next week’s session Host team
12:20 -12:25 Announcements Host team
12:25-12:30 Roll Call/ Prayer Host team

Coffee Research Institute established five pilot Farmer Field Schools (FFS) in Bungoma,
Kisii, Machakos, Meru and Murang’a counties as participatory learning approaches of
information dissemination on best agricultural practices to the smallholder coffee farmers in
Kenya. The FFS classes were undertaken during the 2010/2011, 2011/2012 and 2012/2013
coffee years. Farmer field schools as an extension approach was one of the activities under
the Common Fund for Commodities’ (CFC) funded project entitled increasing the resilience
of coffee production to leaf rust and other diseases in India and four African countries.
Centre for Agriculture and Bioscience International (CABI) and Coffee Research Institute
were the administrating and implementing agencies respectively. The Bungoma, Machakos,
Meru and Murang’a FFS classes were purposively chosen for this study. The Kisii FFS class

was dropped owing to high dropout rate of the member farmers.

During the FFS class learning, farmers met after every other month for the three coffee years.
They learnt through conducting Agro-Ecological Systems Analysis (AESA) in small groups
of five members, then presenting individual group findings to the whole class. The facilitator
would then guide the farmers through their presentations to come up with viable
recommended practices for the various problems elicited by the learners. During the day’s
topic, learners had hands-on crop husbandry practices ranging from coffee establishment to
selective picking of the red-ripe cherry. The topics focused on best agricultural practices in
coffee husbandry; use of certified planting materials, coffee establishment protocol, soil and
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moisture conservation techniques, weed management strategies, use of cover crops, soil
nutrient management practices, canopy management practices, use of shade trees in coffee,
top-working traditional varieties into disease resistant varieties (varietal conversion), pests
and disease management strategies and timely selective picking of the red-ripe cherry for
processing (CRF, 2014).

2.5 Uptake of Best Agricultural Practices by Smallholder Coffee Farmers

Knowledge occurs when an individual is exposed to innovation’s existence and gains some
understanding on how it functions (Rogers & Shoemaker, 1995). Field observation in coffee
growing counties in Kenya indicates extension contact, field days and FFS as the main
sources of information to coffee farmers. Collaborative research with farmers and research
driven by farmers has brought a shift from previous perceptions where farmers were seen
mainly as ‘adopters’ or ‘rejecters’’ of technologies but not as providers of knowledge and

improved practices (Chambers, 1993).

Many studies have shown the ability among farmers to innovate and develop their own
solutions to problems through FFSs, there by being part of the innovation system rather than

just recipients (Scarborough & Kiloug, 1997).

2.6 Coffee Cherry Production Levels for Smallholder Coffee Farmers

Kenya coffee has been grown for over a century now, since 1893 when it was first introduced
in Kenya. Karanja and Nyoro (2002) noted that the decline in production was mainly due to
differences in intensity of input applications, and availability and use of best practices such
as soil nutrient management, canopy management, use of shade in coffee and optimum inputs
usage. Other contributing factors to the declining production trend include high prices on
farm inputs, low levels of innovation adoption, lack of access to credit and low coffee
payments due to high processing and marketing costs. Published research indicates
substantial impacts of FFS in terms of increases in coffee productivity, reducing farmers’ use
of pesticides and improved farming knowledge (Rola, Quison, Jamais, Paunlagai & Provido,
2005).

A study by Evenson, Robert and Germano (1996) examined the effectiveness of agricultural
extension on farm productivity in Kenya controlling for other determinants of crop yields,

such as labor and fertilizer inputs, soil fertility and the agro-ecological conditions. They
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found out that increased agricultural productivity was attributable to enhanced unobserved
productive attributes of the farmers such as crop managerial abilities. Aguilar (1988)
obtained negative productivity effects of schooling among Kenyan smallholders in Nyanza
province but found positive effects in Central province. Data from FAO FFS models in the
East Africa region show great impact of the extension model on crop productivity (FAO,
2011).

2.7 Sharing of Knowledge Learnt During the FFS

A key source of information for farmers is other farmers, because it is readily available and
its utilization does not impose high transaction costs. This is confirmed by survey data
showing that farmers cite other farmers as their main source of information regarding
agricultural practices (Rees, Momanyi & Musembi, 2000). However, the data indicate that on
technical matters entailing greater complexity or high cost, farmers have preferences for first-

hand, or specialized sources of information such as extension experts (Feder & Slade, 1984).

A review of the FFS approach by Rolings (2002) had noted that while the traditional
technology transfer paradigm seeks to transfer knowledge through demonstrations and
lectures, the FFS uses adult education which is self-directed and which energizes discovery
learning. Rolings hypothesized that complex lessons learned in the FFS do not easily diffuse

on their own.

A study by Quizon, Rola, and James (2002) in Indonesia and the Philippines found that while
there was very little diffusion of FFS knowledge from school graduates to other community
members, graduates were retaining their FFS acquired knowledge. Feder, Murgai and Quizon
(2004) found that there was no significant diffusion of knowledge to other farmers who
resided in the same village. In relative contrast, Simpson and Owens (2002) have estimated
high farmer-to-farmer communication in many African countries which conducted the FFS.
Several types of information sharing occurred such as between immediate family members,
among secondary contacts outside of the immediate family, in small group meetings and with

non-participants.

More recently, Nederlof and Okdonkor (2007) provided evidence among Cowpea Farmer
Field Schools in Ghana. They discovered that the FFS was used as a tool to transfer messages

rather than foster experiential learning among farmers. These messages were about
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technologies that work without the traditional top-down ‘order’ from facilitators and

extension officers. In so doing the technologies were acceptable and appropriate to farmers.

The FAO team that developed the FFS approach recognized farmer-to-farmer diffusion as
instrumental to the scaling up process and critical for making the approach most cost
effective and sustainable (Diemijenyo, 2011). Therefore, an important assumption of FFS is
that participants will informally share the knowledge acquired in FFS with non-participants
(David, Agordorku, Bassanaga, Cowloud, Kumi, Okuku, & Wandi, 2006). In spite of this,
there has been more concern on the sharing of knowledge between FFS farmers and other
farmers. According to Rola, Quizon, Jamais, Paunlagai and Provido (2005), there was no
significant transfer of knowledge by farmer field school graduates to other farmers in a study
carried out in Phillipines. Similar result was reported in Indonesia by Quizon, Gershon and
Rinku (2001).

In contrast to these, however, studies conducted on Kenya farmer field schools by IFAD
(1998) and by sustainable Tree Crops Programme (STCP); Nigeria (2006), in Cross River
State, Nigeria, reported that there were some knowledge sharing of information by farmer
field school graduates to other farmers. The issue of knowledge sharing is very crucial as it is
one of the yardsticks of assessing the effectiveness of FFS as an agricultural extension
approach (Mutandwa & Mpangwa, 2004).

2.8 Theoretical Framework

This study was informed by the Experiential Learning Theory propounded by David Kolb
(1984). Experiential learning is fundamental to the FFS approach, and assumes that learning
is always rooted in prior experience. Any attempt to promote new learning must take
previous experiences into account. Experiential learning theory involves learning from
experience. According to Kolb (1984), this type of learning can be defined as “the process
whereby knowledge is created through the transformation of experience. Knowledge results
from the combinations of grasping and transforming the experience." A connection must be
made between what one has experienced and what one comes to learn. This process often
involves disorientation and surprise and occurs when individuals reconsider their existing
knowledge and experience (Malinen 2000) in what is generally referred to as second-order

learning.
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Mezirow (2000) argued that critical self-reflections is a central element of adult learning and
development, where experiential learning is being applied to correct political and social
factors limiting a learner’s development. Kolb (1984), views learning as a four-stage
continuous process where the participant acquires knowledge from each new experience. His
theory treats learning as a holistic process where one continuously creates and implements
ideas for improvement. According to Kolb, effective learning can only take place when an
individual completes a cycle of the four stages: concrete experience, reflective observation,

abstract conceptualization and active experimentation.

Concrete Experience (feeling-1) occurs when a person has an experience that serves as the
basis for observation. The individual encounters a new experience that creates an opportunity
for learning. According to Kolb’s theory, a person cannot learn by simply observing or
reading. Reflective Observation (watching-2) is when the individual reflects on the
experience before making any judgments. Particular notice is paid to any inconsistencies
between experience and understanding. The goal is for the individual to review the situation
and find meaning behind the experience. Abstract Conceptualization (thinking-3) involves
the individual developing theories to explain their experience. This analysis often gives rise
to a new idea or changes a pre-existing concept. In this stage, the individual identifies
recurring problems that will help them with new learning experiences. The goal is to create
concepts that they can apply in the future. Active Experimentation (doing-4) occurs when
individuals apply what they learned in the experience to another situation. They use their
theories to solve problems, make decisions and influence people. The learner takes risks and
implements theories to see what will result (experimentation). The goal is to test the concepts
in different and new situations to discover ways to improve. This is illustrated in Figure 1 on

Kolb’s Learning Cycle.

Experiential learning is highly relevant for agricultural extension, since it provides means to
work with groups to find their own solutions to problems through testing and experimentation
of ideas and practices, Malinen (2000). Through exercises such as the Agro-Ecological
Systems Analysis (AESA), group session practical exercises and the trial plots the facilitator
helps the group make use of actual real life situations, as opposed to simulated experiences.
All of these exercises apply Kolbs learning cycle (Kolb 1984) in the way that farmers use
concrete observations to reflect on experiences and from there conceptualize the learning

points on which actions are defined. In the case of the season- long trials farmers go into
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active experimentation which in turn will lead to another cycle of experiences and
observations, Kolb (1984).

Concrete Experience

- Feeling (1)
A
\ 4
Active Experimentation Reflective Observation
- Doing (4) - Watching (2)
A
\ 4
Abstract Conceptualization
-Thinking (3)

Figure 1: Kolb’s Learning Cycle (source: adapted from, Kolb 1984)

The long term empowerment goals of FFS seek to enable graduates to continue to expand
their knowledge and to help others learn and to organize activities within their communities
to institutionalize different practices. What differs FFS approach from other extension
methods is that, the role of extension worker is very much that of a facilitator rather than a
conventional teacher. This frame work forms the basis of this study that seeks to determine
the effectiveness of FFS in promoting adoption of best agricultural practices by smallholder
coffee farmers in Kenya.

2.9 Conceptual Framework of the Study

The conceptual framework shows the relationship between the dependent and independent
variables. The independent variable of the study was the farmer field schools (FFS). The
dependent variable was the adoption of best agricultural practices whose indicators were
uptake of best agricultural practices, increase in coffee yields and sharing of knowledge. The
effect of Independent variable on the adoption of best agricultural practices were affected by
the moderator variables (Socio-Economic factors: age, education level and gender) based on
the assumption that FFS effect on uptake of best agricultural practices, sharing of knowledge
and practices and coffee yields are interrelated. The effects of moderator variables were
controlled by random sampling and taking a large sample of the respondents to give all

participants equal chances. The interactions between the variables are illustrated in Figure 2.
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Independent Variables

Farmer Field Schools

Dependent Variables

Moderator Variables

Socio-Economic factors of the
farmers:

o Age
e Education level
e Gender

e Marital status

A 4

Adoption of Best Agricultural
Practices measured in terms of:
e Uptake of Best Agricultural Practices

e Increase in Coffee Yields

e Sharing of knowledge

Figure 1: Conceptual Frame Work Showing the Relationship Among the Study variables
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction
This chapter outlines the research methodology that was used. It describes the research
design, the location of the study, the target population, sampling procedure and sample size,

instrumentation, validity, reliability, data collection and data analysis.

3.2 Research Design

A descriptive survey research design was used for this study. This design was appropriate as
it allowed collection of information and description of population from a sample. The design
was useful in making accurate assessment of inferences and relationship of phenomenon
(Edwards, 2006). Surveys are important in research as they allow economical collection of a
large data from a sizable population (O’connor, 2002) and are useful in describing the

characteristic of a population (Kathuri & Pals, 1999).

3.3 Location of the Study Area

The study locations were Bungoma, Machakos, Meru and Muranga Counties (Appendix B)
where Coffee Research Institute initiated pilot coffee Farmer Field Schools under the
Common Fund for Commodities funded project: increasing the resilience of coffee
production to leaf rust and other diseases in India and four African countries. The activity
was implemented during the 2010/2011, 2011/2012 and 2012/2013 coffee years.

Bungoma County is situated on the slopes and foothills of Mt. Elgon, and its natural potential
is partly related to the natural potential of the districts in Central and East Kenya,
characterized by fertile volcanic soils and enough water. The average annual rainfall in the
County ranges from 1000 to 1800 mm. Agricultural land mainly supports sugar cane, cotton,

tea, coffee and dairy farming on commercial basis (CBS, 2000; Jaetzold & Schmidt, 1995).

Machakos County experiences rainfall regionally very different, with total annual averages
ranging between 500 and 1300 mm. The main coffee zone (UM 2) gets enough rains, which
become marginal in the rain-shadowed slopes (Marginal Coffee Zone UM 3). Machakos
County has a total area of 6,281.4 km?, out of which 1982 km? are suitable for agricultural

production (arable land). According to the 1999 Housing and Population Census, the County
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had a population density of 144 persons/ km?, translating to 3.37 ha per household (CBS,
2000; Jaetzold & Schmidt, 1995).

Most soils in Meru County are volcanic with moderate to high fertility; although many years
of cultivation without fertilizing and manure application are exhausting the soils. Areas
suitable for coffee are undulating with hills and gentle slopes. Annual average rainfall falls
between 1000 to 1600 mm. (CBS, 2000; Jaetzold & Schmidt, 1995).

Muranga County has a bimodal rainfall pattern and the average rainfall received varies from
700 to 2000 mm per year depending on location and altitude. The soils are inherently fertile,
but continuous cropping with poor management of organic and inorganic sources of nutrients
has resulted in declining soil fertility. A greater part of the County has well-drained,
extremely deep, dark reddish to brown, friable clay soils. Cropping land is dedicated to
coffee and tea as cash crops, which are both grown under estates and also under small-scale
sector. Horticultural activities are found in the high altitude wetter parts of the District (CBS,
2000; Jaetzold & Schmidt, 1995).

3.4 Target Population

The target population was the smallholder coffee farmers in the CRI’s FFS pilot project
numbering 4802. This number was constituted by the active members registered with the four
societies where FFS was promoted during the 2010/2011, 2011/2012 and 2012/2013 coffee
years. Out of a total active membership of 4802, only 117 participated in FFS while the rest,
4685 were assumed to have been exposed to conventional extension approaches. Table 2
shows the distribution of sample respondents in the respective societies.

3.5 Sampling Procedure and Sample Size

Four coffee societies were purposively selected since they implemented the farmer field
schools in coffee. All the 117 farmers who trained and graduated in FFS were used owing to
their small size. Proportionate random sampling technique was applied to the societies to
obtain a sample of 100 farmers who did not learn through FFS. This is in line with Kathuri
and Pals (1999), who recommend that, for descriptive studies, a minimum of 100 subjects are
required. A total sample size of 217 was thus obtained as summarized in Table 2. The sample

determination formula was:
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Sample size* = (Non-FFS farmers) / (Total farmers) X 100. Example for Kikai FCS has been
computed:
Sample size for Kikai FCS = (2060) / (4685) X100 = 43.97, rounded off to 44*.

Table 2: Distribution of Sample Respondents in the Study Area

FFS Active FFS farmers Non-FFS Sample size for Total
School Society trained and farmers Non-FFS farmers*  sample size
(FCS) members graduated

Kikai 2092 32 2060 44* 76
Muvuti 775 26 749 16 42
Mukiria 1094 28 1066 23 51
Kabati 841 31 810 17 47
Total 4802 117 4685 100 217

3.6 Instrumentation

An interview schedule was used to collect data from the respondents. The items of the
instrument were constructed based on the research objectives. The instrument was chosen
because of its ease in administering besides the results being readily analyzed. Mugenda and
Mugenda (2003) indicate that an interview will yield a higher response rate and also give an
opportunity for clarification of items after they are presented by the respondent.

3.6.1 Validity

Validity is the degree to which results obtained from the analysis of data actually represent
the phenomenon under study (Mugenda & Mugenda, 2003). Validity ensures that the
instrument used to collect data actually measures what it is intended to measure. To ensure
the items of the interview schedule measured what it was intended for, the instrument was
subjected to scrutiny by the university supervisors, who also reviewed the face validity of the
instrument. Face validity addressed the format of the instrument and aspects such as clarity
of printing, font size and shape, adequacy of workspace and appropriateness of language.
Content validity dwelt with the representativeness and adequateness of items designed to
measure the various variables of the study (Mugenda & Mugenda, 2003). This procedure
assisted in developing items that covered all the objectives in the study.
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3.6.2 Reliability

Pre-testing the data collection instrument enabled the researcher to assess the reliability of the
instrument and its use. Burns (2000) explain that pre-testing allows errors to be discovered
before the actual collection of data. This involved filling in the interview schedule for 30
farmers from Kiambu County who were not part of the study group. According to Mugenda
and Mugenda (2003), the pilot test sample should be between 1% and 10% of the calculated
sample. The collected data was coded, entered into computer and analyzed using Statistical
Package for Social Sciences (SPSS) Version 22 for windows. According to Fraenkel and
Wallen, (2000) a reliability co-efficient threshold of above 0.70 is recommended for survey
research. In this study, data reliability was computed using the Cronbach alpha coefficient,

where an index of 0.936 was obtained.

3.7 Data Collection Procedure

Prior to data collection, approval was sought from the Graduate School, Egerton University.
The researcher then sought a research permit from the National Commission on Science,
Technology and Innovations (NACOSTI) in the Ministry of Education, Science and
Technology. Pre-study visits were made to the study areas to meet the respective coffee
society chief executive officers and the frontline extension staff who assisted to draw
schedule of visits to the respondents’ homes. Where the expected household respondent was
not present for the interview, the interview day was rescheduled to an appropriate time.

The researcher visited and interviewed the respondents at their home. Secondary data was
collected to supplement the primary data through review of publications, books, academic
journals and official reports kept at the coffee societies’ offices. Internet search approach was

also employed to access data stored via websites.

3.8 Data Analysis

Data collected was organized into ordinal, nominal, interval and ratio scales. The data was
coded, entered into computer and analyzed using Statistical Package for Social Sciences
(SPSS) Version 22 for windows. Descriptive statistics (mean, mode and standard deviation)
was used to summarize gathered data while inferential statistics was used to test the effect of
farmer field schools in promoting adoption of best agricultural practices by smallholder

coffee farmers in Kenya. The level of significance was tested at o < 0.05.
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CHAPTER FOUR
RESULTS AND DISCUSSION
4.1 Introduction
The study determined and documented the effectiveness of Farmer Field Schools in
promoting adoption of best agricultural practices by smallholder coffee farmers in Kenya.

This chapter presents the results, interpretation and discussion of the findings of the study.

4.2 Characteristics of the Respondents

The study gathered respondents’ personal attributes which encompassed gender, marital
status, age and level of education.

4.2.1 Gender of the Respondents

Figure 3 represents gender composition of the respondents, with 47.1% and 52.9% for male
and female farmers respectively. This implies that coffee farming related decisions such as
attendance of farmer field school training in promoting adoption of best agricultural practices

may not be dominated by any gender.

Male 47.1%

Female 52.9%

Figure 2. Gender of the Respondents

4.2.2 Age Brackets of the Respondents

This study comprised of farmers with different age brackets. Farmers within the age bracket
of 36-55 were the majority, representing 34.0%. About 29.0% of the total respondents were
in the age bracket below 35 years while 24.0% were in the age bracket 56-65 years.
Respondents in the age 66 years and above constituted 13.0% of the sample as shown in
Table 3.
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Table 3: Age Brackets of the Respondents

Age bracket in years Frequency Percent Cumulative Percent
Below 35 years 63 29.0% 29.0%

‘36 - 55 years 74 34.0% 63.0%

'56 — 65 years 52 24.0% 87.0%

'66 years and above 28 13.0% 100.0%
Total 217 100.0%

A cumulative percentage of 63.0% of the respondents were aged less than 56 years. This
implies that coffee farming in the study area is popular among the young and middle aged
persons. Most of the older and aged farmers in the age brackets 56-65 and above 66 years
may have stopped the growing of the crop or may have transfered the ownership to younger
generation. Age have an influence on farming productivity due to the effect of technology
adoption. According to Khandker, Begum, Hasan, Sarker, Asaduzzaman and Bhuiyan (2014)
young and middle aged farmers are generally receptive to adoption of new technologies in

farming.

4.2.3 Marital Status of the Respondents

Majority (59.0%) of the respondents were married as depicted in Figure 4. Over 19% of the
respondents were windowed while 17.1% were single. At least 4.3% of the farmers did not
disclose their marital status. It can be deduced that coffee farming is a popular household

enterprise among the married respondents.

No response -4.3%
Single —17-10/0
Widow —19-5%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

Figure 4. Marital Status of the Respondents
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4.2.4 Respondents Level of Education

Most of the respondents, at 97.6% had less than tertiary level of education as shown in Figure
5. Majority of the respondents at 33.8% had secondary level of education. This was followed
by respondents with upper primary level of education as represented by 27.1% of the total
responses. About 26.7% of the respondents had no formal education while 10.0% had lower
primary level of education. It was just 2.4% of the respondents who had tertiary level of
education. These results imply that majority of the smallholder coffee farmers lack formal
education necessary for better modern farming. In addition to this, the level of education of
the household head can influence the kind of decision that may be made on behalf of the
entire household with regard to coffee farming, attendance of trainings and adoption of new
technologies. More educated farmers are likely to make better decisions, put more value on
acquisition of new skills as well as quickly adopting new technologies in farming as

compared to their less educated counterparts.

Tertiary -2-4%
Secondary _33-8%
Upper primary _27-1"/0
Lower primary A 10.0%
None [N 26. 7%

0.0% 50% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%

Figure 5. Respondents’ Level of Education

According to Mugwe (2014), education level of the small scale farmers influence their
average coffee production per tree at 0.01 level of significance where the level of education
of the small scale farmer was associated with 32.4% increase in yield per tree. Studies by
Max (2015) ascertained that the level of education of the household head affected uptake of
technology, which in turn affect productivity. Level of education is hypothesized to influence
positively on the dependent variables. Old farmers had less knowledge of different
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technologies as compared to young farmers attributable to their low level of education
(Shinde, Bhople & Valeker, 2000).

4.3 Respondents’ Membership to Farmer Field Schools
Most of the farmers in the sample were found to belong to FFS classes, 55.7%. About 44.3%

of the farmers did not belong to any FFS class as shown in figure 6.

* Belong to FFS
class
55.7%

= Do not belong
to FFS class
44.3%

Figure 3. Membership to FFS Classes

Farmers belonged to various Farmer Field Schools in order to share knowledge on coffee
farming for their common good. If one is a member of an FFS class, he/she was expected to
access training on uptake of best agricultural practices and enhance farming knowledge and

hence positively impact on coffee yields.

According to Frias and Rolling (2005), FFS classes are channels through which new
technologies and approaches of production are transferred to farmers. They are also the main
source of information for not only the best agricultural practices but also input and output
markets. Membership to FFS classes is crucial in building up necessary networks required
either in production or marketing of one’s farm produce. In a bid to improve his/her
understanding of the production techniques, most farmers join FFS classes so that they can
share knowledge and experiences involved and help solve problems facing their colleagues

(Hakiza et al., 2002). In addition to the educational opportunities available to farmers through
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FFS classes, participation within the classes leads to initiative, innovation and improvements
(Bebe et al., 2003).

Table 4: Main Occupation of the Respondents

Occupation Frequency Percent
Farming 173 80.0
Salaried employment 25 11.3
Non-farm businesses 14 6.4
Casual labour 3 1.3
Others 2 1.0
Total 217 100.0
N=217

Majority of the respondents had farming as their main occupation as represented by 80.0% of
the total responses as represented in Table 4. About 11.3% were in salaried employment
while 6.4% operated non-farm businesses. Other types of occupations were represented by
only 1.0% of the total responses. This implies that farming is the main economic activity in

Kenya.

4.5 Respondents’ Main Source of Income

Table 5: Major Source of Income of the Respondents

Source of income Frequency Percent
Off-farm employment 9 4.0
Farming 208 96.0
Total 217 100.0
N=217

Since farming was the main economic activity in the study area, most of the respondents
indicated that their main source of income was farming as represented by 96.0% of the total
responses (Table 5). It was just 4.0% of the respondents who indicated that their major

source of income was from non-farm employment.
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4.6 Effectiveness of Farmer Field Schools in Enhancing Uptake of Best Agricultural
Practices Amongst Smallholder Coffee Farmers in Kenya.

The first objective in this study sought to determine the effectiveness of Farmer Field
Schools in enhancing uptake of best agricultural practices amongst smallholder coffee
farmers in Kenya. In meeting this objective, a null hypothesis, “Farmer Field Schools have
statistically no significant effect on enhancing uptake of best agricultural practices amongst
smallholder coffee farmers in Kenya” was formulated and analyzed using descriptive

statistics (frequencies) and inferential statistics (Chi-square).

Uptake of Best Agricultural Practices
This study sought to describe the uptake of best agricultural practices in the study area. The
results are shown in Table 6.

Table 6: Uptake of Best Agricultural Practices

Uptake of Best Agricultural Practices

Yes No
Practice learned from coffee FFS Frequency %  Frequency %
Proper field preparation and coffee 125 65.2 67 34.8
establishment
Application of weed management strategies 117 56.2 91 43.8
Application of fertilizers and organic manures 131 61.4 82 38.6
for improved production and quality
Proper canopy management to maintain the 87 58.6 61 41.4
growth vigor
Use of certified planting materials (seedlings) 96 47.1 108 52.9
Use of mulch and shade trees for soil and 113 58.1 81 41.9
moisture conservation among others
Application of Integrated Pest Management 108 61 69 39
(IPM) strategies in the control of coffee insect
pests
Application of cultural management strategies 89 53.3 81 46.7
for control of Coffee Berry Disease & Coffee
Leaf Rust
Top-working traditional varieties (SL) into 102 54.8 84 45.2
disease resistant varieties (Ruiru 11 and Batian)
Timely and selective picking of red-ripe cherry 96 48.3 103 56.2

N= 217
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Majority of the respondents at 65.2% indicated uptake of proper field preparation and coffee
establishment, with 34.8% indicating non-uptake of the practice. 56.2% of the respondents
indicated uptake of weed management strategies while 43.8% indicated non uptake of the
practice. As far as uptake of the application of fertilizers and organic manures for improved
production and quality was concerned, majority of the respondents at 61.4% indicated to have
had an uptake, with only 38.6% not embracing the practice. 58.6% of the respondents
implemented proper canopy management practices to maintain the growth vigor of the coffee
plant. Similarly, 58.1% of the respondents implemented the use of mulch and shade trees for
soil and moisture conservation, with 41.9% indicating non uptake. 61.0% of the respondents
implemented the application of Integrated Pest Management (IPM) strategies in the control of
coffee insect pests, with 39.0% not embracing the practice. Application of cultural
management strategies for control of Coffee Berry Disease and Coffee Leaf Rust was
represented by a remarkable uptake of 53.3% with just 46.7% of the farmers reporting non-
uptake. Majority of the respondents at 54.8% indicated to have implemented top-working
traditional varieties (SL) into disease resistant varieties (Ruiru 11 and Batian), with only

45.2% reporting non uptake.

However, only 47.1% of the respondents embraced the use of certified planting materials,
with 52.9% of the respondents not embracing the practice. Likewise, 43.8% of the
respondents indicated uptake of timely and selective picking of red-ripe cherry, with 56.2%

indicating non-uptake of the practice.

Figure 7 shows a categorization of farmers depending on the number of Best Agricultural
Practices (BAPs) adopted, out of a possible maximum of 10 practices. Very high uptake
applied to farmers who adopted 8 and more practices, and they constituted 13.8%. High
uptake (19%) comprised of farmers who adopted 6-7 BAPs. The category on moderate
uptake (4-5 practices) had the highest number of farmers, at 43.3%. Low uptake (2-3
practices) and very low uptake (Less than 2) constituted 12.9% and 11.0% respectively.
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— Very High Uptake (8 Practices and Above, 13.8%)
Y High uptake (6- 7 Practices, 19%)

Uptake (4-5

Practices,
— Low Uptake (2- 3 Practices, 12.9%) 43.3%)
- Very Low Uptake (Less than 2

Practices, 11.0%)
0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

NB: Minimum = 0, Maximum = 10, Mean = 6.595, Standard Deviation = 4.537
Figure 4. Coffee Farmers’ level of Uptake of Best Agricultural Practices

Use of Chi-square was employed to determine whether Farmer Field Schools had any
statistically significant effect on enhancing uptake of best agricultural practices amongst

smallholder coffee farmers in Kenya. The results are shown in Table 7.

Table 7: Chi-square Results for the Relationship between Membership to FFS and
Uptake of Best Agricultural Practices

Membership to FFS

Extent of uptake of BAP Belong to FFS Doestgl?;[FbSe long Totals
Very Low Uptake (< 2 practices) 2 (1.7%) 15 (15.0%) 17 (7.8%)
Low Uptake (2 - 3 practices) 6 (5.1%) 42 (42.0%) 48 (22.1%)
Moderate Uptake (4 - 5 practices) 36 (30.8%) 28 (28.0%) 64 (29.5%)
High Uptake (6 — 7 practices) 53 (45.3%) 12 (12.0%) 65 (30.0%)
Very High Uptake (=8 practices ) 20 (17.1%) 3 (3.0%) 23 (10.6%)
Total 117 (100.0%) 100 (100.0%) 217 (100.0%)

Chi-square = 85.34, df= 4, P-value < 0.001, N= 217

Chi-square test was run to help determine the relationship between extent of uptake of BAP

and membership to FFS classes. A calculated chi-square value of 222.941 (significant at 5%
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level since p-value = 0.001 at 4 degrees of freedom) implies that there is a significant

statistical relationship between these two variables.

Greater uptake of BAP is associated with membership to FFS as opposed to non-membership
to FFS. The results in Table 8 shows that majority of the respondents who belonged to FFS
had high uptake of BAP as represented by 45.3% of the total responses. About 30.8% of the
respondents who belonged to FFS had moderate uptake of BAP while 17.1% had very high
uptake of the BAP. It was only 5.1% and 1.7% of the respondents who belonged to FFS who
had low and very low uptake of BAP, respectively. On the other hand, majority of the
respondents who were not members of FFS had low uptake of BAP as represented by 42.2%
of the total responses. About 28.0% of the respondents who did not belong to any FFS had
moderate uptake of BAP while 15.0% had very low uptake of the BAP. It was just 12.0% and
3.0% of the respondents who did not belong to FFS who had high and very high uptake of
BAP, respectively.

The use of correlation coefficient analysis was employed in testing the null hypothesis,
“Farmer Field Schools have no statistically significant effect on enhancing uptake of best
agricultural practices amongst smallholder coffee farmers in Kenya”. Table 8 shows the
results for the test for effectiveness of Farmer Field Schools on uptake of best agricultural
practices in coffee farming.

Table 8: Effectiveness of Farmer Field Schools on Uptake of BAP in Coffee Farming

Membershipto  Extent of uptake of

FFS BAP
Membership to FFS Pearson Correlation 1 397
Sig. (2-tailed) : .000
N 217 217
Extent of uptake of BAP Pearson Correlation 397 1
Sig. (2-tailed) .000
N 217 217

The correlation coefficient for the effectiveness of farmers’ field school training on uptake of

best agricultural practices in coffee farming was positive and significant at 5% level (r=.397,
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p<0.05). Based on these results, the null hypothesis was rejected, thus belonging to FFS

increased the farmers’ uptake of BAPs.

This study is consistent with CRF (2014) that asserts that one of the effective ways of
implementing various recommendations on coffee agronomic practices, aimed at enhancing
coffee productivity is use of FFS. This study also agrees with World Bank (2010) that
observed that FFS approach represents an important approach for the empowerment of the
rural poor, improving their access to information, critical analysis and decision making,
optimizing productivity, improving food and nutrition security, strengthening rural
institutions and having a positive impact on the sustainable management of natural resources.
All these aspects are particularly relevant for vulnerable groups and may contribute to social

protection in terms of community empowerment/cohesion and its own social safety nets.

This finding is in line with Loevinsohn, Meijerink and Salasya (2000) who reported that
eighty percent (80%) of what was learned on coffee management in the FFS was adopted
showing farmers satisfaction with the technical options learned during the FFS sessions than

their counterparts.

4.7 Effectiveness of FFS in Increasing Coffee Yields Amongst Smallholder Coffee
Farmers in Kenya.

The second objective of this study was to determine the effectiveness of Farmer Field
Schools in increasing coffee yields amongst smallholder coffee farmers in Kenya. In
pursuing this objective, a null hypothesis, ‘Farmer Field Schools have no statistically
significant effect on increasing coffee yields amongst smallholder coffee farmers in Kenya’
was formulated. Data was collected on cherry production per tree over the study period. The
results in Table 9 summarized the production per tree in kilograms of cherry achieved by the

respondents during the respective years.
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Table 9: Cherry Production per Tree (Kilograms)

Coffee year Minimum (Kg) Maximum (Kg) Mean (Kg) Std. Deviation
2008/2009 0.92 11.40 2.96 2.31
2009/2010 0.90 10.25 2.82 3.01
2010/2011 0.64 11.09 2.49 2.13
2011/2012 0.39 10.01 2.17 2.15
2012/2013 0.44 11.72 2.45 3.77
2013/2014 0.40 11.18 2.34 3.45
Average 0.39 11.40 241 2.35

The highest production of coffee was realized in the year 2008/2009 when a mean of 2.96 kg/
tree with a standard deviation of 2.31 was achieved. This was followed by the year
2009/2010 with a mean of 2.82 and standard deviation of 3.01. In the year 2010/2011 a mean
of 2.49 coffee yields in kg/ tree with a standard deviation of 2.13 was realized. The coffee
year 2011/2012, 2012/2013 and 2013/2014 recorded the lowest yield of 2.17, 2.45 and 2.34

kgl tree, respectively.
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Figure 8. Cherry Production Trends for the Period 2008/2009 to 2013/2014.

The results in Figure 8 show that the average yield in kg/ tree for the study period ranging
from 2008 — 2014 was calculated to be 2.41 with a standard deviation of 2.35. These results
indicate a consistent decline in coffee productivity within the period between year 2008/2009
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and 2013/2014. The results agree with Republic of Kenya (2016) that observed that coffee
production in Kenya has been on the decline with its earnings declining from US$ 500
million in the 1990s to less than US$ 150 million in 2015 and its productivity dropping to as
low as 2 Kgs per coffee tree against a potential of 30 Kgs per tree per year.

The use of correlation coefficient analysis was employed in testing the null hypothesis,
“Farmer Field Schools have no statistically significant effect on increasing coffee yields
amongst smallholder coffee farmers in Kenya’’. Table 10 shows the results for the test of
effect of belonging to farmer field schools on coffee yields amongst smallholder coffee

farmers in Kenya.

Table 10: Effectiveness of FFS on Coffee Yields amongst Smallholder Coffee Farmers

Membershipto  Coffee yields

FFS (kg/ tree)
Membership to FFS Pearson Correlation 1 218
Sig. (2-tailed) . .003
N 210 210
Coffee yields (kg/ tree) Pearson Correlation .218 1
Sig. (2-tailed) .003
N 210 210

The Pearson’s correlation coefficient for the effectiveness of farmers’ field school training on
coffee yields was positive and significant at 5% level (r=.218, p<0.05). Based on these
results, the null hypothesis was rejected. This indicates that belonging to FFS increases the

farmers’ coffee yields.
A Chi-square analysis results for the relationship between coffee yield and attendance of

Farmer Field School is shown in Table 11. The results indicate that there was a significant

positive relationship between membership to FFS class and coffee yield.
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Table 11: Relationship between Coffee Yield and Membership to Farmer Field School

Coffee Yield
Low Medium High
FFS Membership (< 3.0kg/ tree) (3.0-6.0kg/ tree) (> 6.0kg/ tree) Totals
Belong 23 (19.7%) 55 (47.0%) 39 (33.3%) 117 (100.0%)
Does not belong 58 (62.4%) 27 (29.0%) 8 (8.6%) 93 (100.0%)
Total 81 (38.6%) 66 (31.4%) 63 (30.0%) 210 (100.0%)

Chi-Square = 48.33; Degrees of Freedom = 2; P-Value = 0.000

The chi-square value of 48.33 at 2 degrees of freedom with a P-value < 0.05 shows that
coffee yield is related to belonging to FFS class. Majority of the farmers who belonged to
FFS classes achieved medium (3.0-6.0kg/ tree) yield and high yield (more than 6.0kg/ tree)
as represented by 47.0% and 33.3% of the total responses, respectively. It was only 19.7% of
the respondents belonging to FFS class that realized low coffee yields at less than 3.0kg/ tree.
On the other hand, most of the respondents who did not belong to FFS classes achieved low
coffee yields (less than 3.0kg/ tree) as represented by 62.4% of the total responses. About
29.0% of respondents who did not belong to FFS classes realized medium (3.0-6.0kg/ tree)
yield. It was only 8.6% of the respondents who did not belong to FFS classes that realized

high coffee yield (more than 6.0kg/ tree).

This is an indication that higher yields were realized by farmers who attended FFS classes as
opposed to those that did not attend the classes. To further confirm the difference in coffee
yields achieved by farmers who had attended FFS classes as compared to those who did not
attend the classes, this study conducted an independent samples t-test analysis and the results

summarized in Table 12.

Table 12: t-Test Results for the Difference in Coffee Yields between Farmers Who
Attended FFS Classes and Those Who Did Not.

Period N Mean Std. Dev. Std. Error Mean
Farmers belonging to FFS classes 117 2.71 0.643 137
Farmers not belonging to FFS classes 93 2.18 0.482 142

The results on Table 12 shows that an average farmer who had attended FFS classes got a

mean of 2.71 kg/ tree for the production period between 2008/09 to 2013/14 while an average
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of 2.18 kg/ tree yield was achieved by farmers who had not attended FFS classes for the
production period between 2008/09 to 2013/14. The results further show that there was a
mean difference in yield for the two groups (those who attended FFS classes and those who
did not attend) computed as 0.53. This difference is significant at 5% level (T-value of 3.786
computed at 208 degrees of freedom has a probability value of 0.000). This implies that
attendance in coffee farmers FFS classes significantly increases the likelihood of getting

higher coffee yields.

This study is consistent with Duveskog (2006) who noted that farmers who have received
training from FFS achieve a high production than non-participating farmers. According to
FAO (2017), the farmer field school (FFS) approach developed by FAO and partners nearly
25 years ago in South East Asia as an alternative to the prevailing top-down extension
approach of the Green Revolution, was found to effectively work in improving crop
productivity, especially in situations where more complex and counter-intuitive problems

existed, such as pesticide-induced pest outbreaks.

This study agrees with Evenson, Robert and Germano (1996) who in their study aimed at
examining the effectiveness of agricultural extension on farm productivity in Kenya found
that increased agricultural productivity was attributable to membership to forums such as
FFS. This study is also consistent with FAO (2011) whose analysis of their established FFS
models in the East Africa region showed great impact of the extension model on crop

productivity.

This study agrees with Mwaura (2014) who noted that FFS helps achieving higher
productivity in crop farming. In this field-based setting, farmers are able to investigate a wide
range of topics, such as management of soil fertility and water resources; approaches of local
varietal selection and issues of seed quality; risks associated with toxic pesticides and

implementation of low-toxicity alternatives; development of marketing skills.

This study disagrees with Mwaura (2014) who concludes that membership to FFS does not
necessarily lead to adoption of high yielding technologies (e.g. use of inorganic fertilizer)
and increased productivity and that in fact, membership to FFS has detrimental effects on

adoption of inorganic fertilizer and improved seeds. The results of this study disagree with

41



Aguilar (1988) who noted a negative productivity effect of farmers schooling among Kenyan

smallholders in Nyanza province.

According to Adong, Mwaura and Okoboi (2013), despite the low rate of participation in
FFS, which should concern policy makers, investment in agricultural extension through
groups, considerably increase the ability of farmers to produce more. This implies that for

improved agricultural production, strengthening of FFS classes is an important intervention.

4.8 Effectiveness of Farmer Field Schools in Enhancing Sharing of Knowledge Amongst
Smallholder Coffee Farmers in Kenya

The third objective of this study was to determine the effectiveness of Farmer Field Schools

in enhancing sharing of knowledge amongst smallholder coffee farmers in Kenya. In
pursuing this objective, the respondents were asked questions in relation to sharing
information regarding coffee best agricultural practices. A null hypothesis, < Farmer Field
Schools have no statistically significant effect on enhancing sharing of knowledge amongst

smallholder coffee farmers in Kenya” was formulated.

The results in Figure 9 shows the proportions of respondents who were involved in sharing

knowledge on coffee best agricultural practices with other farmers.

= |nvolved
43.8%

= Not Involved
56.2%

Figure 9. Involvement in Sharing of Knowledge on BAPs with Other Farmers

The results in Figure 9 shows that majority of the respondents were not involved in sharing

of knowledge on coffee best agricultural practices with other farmers as represented by
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56.2% of the total responses. A few respondents (43.8%) were however involved in sharing

of knowledge amongst other smallholder farmers.

Respondents were requested to indicate the number of farmers with whom respective nature

of knowledge was shared out. Table 12 summarizes the extent to which the major types of

knowledge were shared by sampled farmers with their colleagues.

Table 13: Type of Knowledge Shared out by Farmers

Type of Knowledge Shared out Mean Std. Dev.
Proper field preparation and coffee establishment 6.749 3.904
Application of weed management strategies 3.820 4.162
Application of fertilizers and organic manures for improved coffee 5.920 2.817
productivity and quality

Proper canopy management to maintain plant growth vigour 5.724 3.759
Use of certified planting materials (seedlings) 3.164 3.766
Use of mulch and shade trees for soil and moisture conservation 4.808 2.261
Application of Integrated Pest Management (IPM) Strategies in the 5.313 3.631
control of coffee insect pests

Application of cultural practices in the management of Coffee Berry 5.486 3.624
Disease & Coffee Leaf Rust

Top-working traditional Varieties (SL) into disease resistant Varieties 5.431 3.672
(Ruiru 11 and Batian)

Timely and selective picking of red-ripe cherry 2.575 4.040

The results in Table 12 shows that respondents indicated to have shared knowledge on proper
field preparation and coffee establishment with an average of 6.749 farmers with a standard
deviation of 3.904. Respondents had shared knowledge on application of fertilizers and
organic manures for improved coffee productivity and quality with a mean of 5.920 farmers
with a standard deviation of 2.817. Knowledge on proper canopy management to maintain
plant growth vigour was shared by a mean of 5.724 farmers with a standard deviation of
3.759. Respondents indicated to have shared knowledge on application of cultural practices
in the management of Coffee Berry Disease & Coffee Leaf Rust with a mean of 5.486
farmers. Among the sampled respondents, knowledge on top-working traditional Varieties
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(SL) into disease resistant Varieties (Ruiru 11 and Batian) was indicated to have been shared
with a mean of 5.431 farmers. Knowledge on application of Integrated Pest Management

(IPM) Strategies in the control of coffee insect pests was shared with 5.313 farmers.

However, application of weed management strategies, use of certified planting materials
(seedlings), and use of mulch and shade trees for soil and moisture conservation and timely
and selective picking of red-ripe cherry knowledge was found to have been shared with less
than 5 farmers.

Through a computation of the number of farmers that respondents shared knowledge with,
this study was able to quantify the extent of knowledge sharing among sampled farmers.
During this quantification, the following classification criteria was adopted, “less than 2
farmers = Very low”, ‘2 - 4 farmers = low”, 5 — 6 farmers = moderate”, “7 - 8 farmers =

high”, and “more than 8 farmers = very high”. The results are shown in table 14.

Tablel4: Extent of Knowledge Sharing by Farmers

Extent Frequency Percent Cumulative Percent
Very low 44 21.0 21.0

Low 115 54.8 75.7
Moderate 31 14.8 90.5

High 19 9.0 99.5

Very high 1 5 100.0

Total 210 100.0

The results in Table 13 show that over 75% of the respondents shared knowledge at low
level. Only 9.5% of the respondents shared knowledge at a high level.

In order to determine the difference in extents of knowledge sharing among farmers who

were members to FFS classes and those who did not belong, the use of independent samples
t-test was employed. The results are shown in Table 14.
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Table 15: t-Test Results for the Difference in Extents of Knowledge Sharing among

Farmers Belonging to FFS Classes and Those not Belonging

Period N Mean Std. Deviation Std. Error Mean
Member to FFS class 117 4.684 2.186 .248
Non-Member to FFS class 93 2.064 2.317 .329

Mean Diff. = 2.620, Calc. T-value = 2.679, Critical T-value = 1.971, df= 208, Std Error =
0.978, p=0.000).

The results in Table 14 show that farmers who belonged to FFS classes had an average of
4.684 farmers whom they had shared knowledge with. Farmers who did not belong to FFS
classes had shared their knowledge on coffee farming with an average of 2.064 farmers. In
comparing farmers who belonged to FFS classes against those that did not, the results show a
mean difference in number of farmers that knowledge was shared with was 2.620. This mean
difference is significant at 5% level (computed t-value of 2.679 is higher than the critical
values of 1.971). Additionally, the p-values of 0.000 is less than the 0.05 significance level
and thus the null hypothesis was rejected, thus, Farmer Field Schools has a statistically
significant effect on enhancing sharing of knowledge amongst smallholder coffee farmers in

Kenya.

The findings of the study are in line with Solanki (2001) who reported that knowledge of
dairy farmers in FFS with respect to activities such as breeding, feeding, health care and
management practices of dairy animals was higher in enrolled farmers than non-enrolled

farmers.

These findings were also similar with the findings of Bunyatta (2005) who found that about
50% of FFS farmers had acquired high to very high knowledge of the technologies
disseminated while more than 80% of the non FFS farmers had acquired moderate to very
low level of the technologies, highlighting a crucial difference in the level of knowledge

acquisition among the FFS members and non-members.

This finding was also in agreement with Tsion (2008) that training kept the FFS trained
farmers more informed and updated on extension packages disseminated by Agricultural

Research Centers. However, farmers who did not participate in FFS classes also knew
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something about coffee management practices due to different extension activities conducted
in the locality, informal discussion with FFS members and from their life experience. But
from the result obtained, it could be seen that coffee FFS kept the farmers more
knowledgeable in promoting coffee management practices, especially with reference to

coffee wilt disease.

This result also supported the findings of Rola and Jamias (2002) in Phillipines who reported
that FFS graduates had generally higher knowledge scores than their non- counterparts. After
actively participating in FFS sessions through group learning, coffee farmers gained
knowledge about the life cycle of the disease, how to manage and prevent it. The study is
consistent with Babur (2009) who calculated the mean score of knowledge of FFS members
on coffee management practice and found it to be significantly higher with probability level
of 1% than the mean score of non FFS members. The result confirmed that the FFS approach
of coffee was effective in terms of improving knowledge of farmers as compared to the

conventional extension approach.

The results of this study are also consistent with Quizon, Rola and James (2002) whom in
their study in Indonesia and the Philippines found that although there was very little diffusion
of FFS knowledge from school graduates to other community members, FFS acquired
knowledge was observed to be significantly maintained by these graduates.

On the contrary, this study disagrees with Feder, Murgai and Quizon (2004) who found that
there was no significant diffusion of FFS acquired knowledge to other farmers who resided in
the same village. However, in relative contrast, Simpson and Owens (2002) estimated high
farmer-to-farmer communication in many African countries which conducted the FFS with
several types of information sharing occurring between immediate family members, among
secondary contacts outside of the immediate family, at small group meetings and with non-

participants.

This study agrees with Nederlof and Okdonkor (2007) who noted that knowledge was greatly
shared among Cowpea farmer participating in field schools in Ghana. They discovered that
the FFS did not just act as a tool to transfer messages but also to foster experiential learning

among farmers.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
5.1 Introduction
This chapter presents a summary of major findings, conclusions and recommendations of the
study. It also highlights the suggestions for further related studies. The study aimed at
determining and documenting the effectiveness of Farmer Field Schools in promoting

adoption of best agricultural practices by smallholder coffee farmers in Kenya.

5.2 Summary of the Study

The following were the salient findings of this study.

5.2.1 Effectiveness of FFS in enhancing uptake of BAP

Majority of the respondents had implemented proper field preparation and coffee
establishment, application of weed management strategies, application of fertilizers and
organic manures for improved production and quality, proper canopy management practice to
maintain the growth vigor of the coffee plant, use of mulch and shade trees practice for soil
and moisture conservation, application of Integrated Pest Management (IPM) strategies in the
control of coffee insect pests, application of cultural management strategies for control of
Coffee Berry Disease and Coffee Leaf Rust and top-working traditional varieties (SL) into
disease resistant varieties, Ruiru 11 and Batian. A few farmers implemented the use of
certified planting materials (seedlings) and timely and selective picking of red-ripe cherry.
Majority of the farmers had moderate uptake of best agricultural practices, adopting 4 — 5
practices representing 43.3% of the total responses. The Chi- square test results for the
relationship between extent of uptake of BAP and belonging to FFS classes showed that there
was a significant statistical relationship between these two variables. Higher uptake of BAP
is associated with belonging to FFS as opposed to non-belonging to FFS. The correlation
coefficient analysis was used to test the effect of farmers’ field school training on uptake of
best agricultural practices in coffee farming. Based on these results, the null hypothesis was

rejected, thus belonging to FFS increased the farmers’ uptake of BAPs.

5.2.2 Effectiveness of FFS in increasing coffee yields

The highest production of coffee was realized in the year 2008/2009 when a mean of 2.96 kg/
tree with a standard deviation of 2.31 was achieved. This was followed by the year
2009/2010 with a mean of 2.82 and standard deviation of 3.01. In the year 2010/2011 a mean
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of 2.49 coffee yields in kg/ tree with a standard deviation of 2.13 was realized. The coffee
year 2011/2012, 2012/2013 and 2013/2014 recorded the lowest yield of 2.17, 2.45 and 2.34
kg/ tree, respectively. There has been a consistent decline in coffee productivity within the
period between years 2008/2009 to 2013/2014. The average yield in kg/ tree for the study
period ranging from 2008 — 2014 was calculated to be 2.41 with a standard deviation of 2.35.
The correlation coefficient for the effect of farmers’ field school training on coffee yields
was positive and significant at 5% level (r=.218, p<0.05). Based on these results, the null
hypothesis was rejected, thus belonging to FFS increased the farmers’ coffee yields. Coffee
yield was found to be related to belonging to FFS class (chi-square value = 47.49, P-value <
0.05 at 2 df). Majority of the farmers who belonged to FFS class achieved medium (3.0-
6.0kg/ tree) yield and high yield (more than 6.0kg/ tree) as represented by 47.0% and 33.3%
of the total responses, respectively. On the other hand, most of the respondents who did not
belong to FFS class achieved low coffee yield (less than 3.0kg/ tree) as represented by 62.4%
of the total responses. An independent samples t-test analysis showed that an average farmer
who had attended FFS classes got a mean of 2.71 kg/ tree for the production period between
2008/09 to 2013/14 while an average of 2.18 kg/ tree yield was achieved by farmers who had
not attended FFS classes for the production period between 2008/09 to 2013/14. The mean
difference in yield for the two groups (0.53) was significant at 5% level (t-value = 3.786, p-
value <0.05). Therefore, attendance in coffee farmers FFS classes significantly increases the
likelihood of getting higher coffee yields.

5.2.3 Effectiveness of FFS in enhancing sharing of knowledge

Majority of the respondents, at 56.2% were not involved in sharing of knowledge on coffee
best agricultural practices with other farmers. About 43.8% were involved in sharing of
knowledge amongst other smallholder farmers. Most farmers had shared knowledge on
proper field preparation and coffee establishment, application of fertilizers and organic
manures for improved coffee productivity and quality, proper canopy management to
maintain plant growth vigour, application of cultural practices in the management of Coffee
Berry Disease and Coffee Leaf Rust, application of Integrated Pest Management strategies in
the control of coffee insect pests and top-working traditional Varieties (SL) into disease
resistant Varieties Ruiru 11 and Batian. Majority of the respondents shared knowledge in a
low extent as represented by 54.8% of the total responses. About 21.0% of the respondents
shared knowledge in a very low extent while 14.8% shared knowledge in moderate extent. A
few respondents had shared knowledge in high (9.0%) and very high (0.5%) extent. Farmers
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who belonged to FFS classes had an average of 4.684 farmers whom they had shared

knowledge with as compared to a mean of 2.064 for farmers who did not belong to FFS

classes (a mean difference of 2.620 farmers). Farmer Field Schools has a statistically

significant effect on enhancing sharing of knowledge amongst smallholder coffee farmers in
Kenya (t= 2.679, p< 0.05).

5.3 Conclusions

The main conclusions for this study are as follows:

i)

There was a significant relationship between extent of uptake of BAP and
membership to FFS classes. Higher uptake of BAP was associated with belonging to
FFS as opposed to non-belonging to FFS. The correlation coefficient analysis
confirmed that belonging to FFS increased the farmers’ uptake of BAPs.

Belonging to coffee FFS class increased the farmers’ coffee yields by 0.53 kg/ tree
per year. Attendance in coffee farmers FFS classes significantly increases the

likelihood of getting higher coffee yields.

iii) Farmers who belonged to FFS class had an average of 5 farmers whom they had

shared knowledge with as compared to a mean of 2 for farmers who did not belong to
FFS class. Farmer Field Schools has a statistically significant effect on enhancing

sharing of knowledge amongst smallholder coffee farmers in Kenya.

5.4 Recommendations

Based on the findings of this study, the following recommendations are forwarded:

i)

In order to enhance the uptake of BAP in coffee farming in Kenya, the National and
County governments together with other stakeholders involved in extension services
delivery should promote FFS in extension and agricultural advisory services systems.
It is recommended that the County governments embrace FFS through refresher and
short courses for all extension officers.

Agricultural extension agents in Kenya should encourage farmers to join and actively
participate in existing FFS classes for them to be able to enhance coffee productivity.
Having demonstrated favorable results in its application, farmer training through FFS
should be up-scaled in all the coffee growing regions. This could help to bridge the
gap between the current low productivity of 2kg/ tree/year and the potential

productivity of 30kg/ tree/year.
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iii) It is recommended that the agricultural extension agents in Kenya should strengthen
and support training through FFS in order to encourage and promote sharing of

knowledge on BAPs by the smallholder coffee farmers.

5.5 Suggestions for Further Research
This study was not exhaustive and recommends further research on the following related

areas:
i) Evaluation of factors affecting the effectiveness of Farmers Field Schools (FFS) in

Kenya.
i) Factors affecting the participation of coffee farmers in established Farmers Field

Schools (FFSs) in Kenya.
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APPENDICES
A. Interview Schedule for Farmers

Letter of Transmittal

Jonathan M Luusa,

Coffee Research Institute,

P.O. Box 4-00232, Ruiru.

Cell No: 0721 479961/ 0734721393

Email: j_luusa@yahoo.com

Dear Respondent,

| am a post-graduate student of Egerton University; currently conducting a research entitled
“Effectiveness of Farmer Field Schools in Promoting Adoption of Best Agricultural Practices
by Smallholder Coffee Farmers in Kenya”. You have been selected to assist in providing the

required information, as your views are considered important to this study.

| am therefore kindly requesting you to fill this interview schedule. Please note that all
information provided will be treated with utmost confidentiality and will only be used for the
purposes of this study.

Thank you.

Jonathan M Luusa.
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Section A: General information of the Respondent

(Tick appropriately)

1. Date of interview

2. Gender of respondent: Male [ ] 1 Female|j 2

3. Age of respondent in years: Below 35 [ ]
4. Marital status: WidowD

5. Highest educational level: None[Lower primary (] Upper-primary [ ]

Secondary[ | Tertiary[ ]
6. Do you belong to an FFS class?  Yes |:| NOD

7. What is the name of your FFS class? Kikai [ ]

Kabati D None |:|

other[_] (specify).........coevevueeiunn...

9. What is your major source of income? Off-farm employmentD Farming [] OtherD

(SPECIfY) v

Section B: Uptake of Best Agricultural Practices

(Tick appropriately against the options)

Muvuti |:|

8. What is your main occupation? Farmer]_]Teacher[ | Civil servant[ | Small business D

36-55[ ] 56-65|_] Over 66 [ |

Married [ ] Single ] No response [ ]

MukiriaD

No.

Practice learned from coffee FFS

Uptake

Non-
Uptake

10

Proper field preparation and coffee establishment

11

Application of weed management strategies

12

Application of fertilizers and organic manures for improved
production and quality

13

Proper canopy management to maintain the
growth vigor of the coffee plant

14

Use of certified planting materials (seedlings)

15

Use of mulch and shade trees for soil and moisture conservation
among others

16

Application of Integrated Pest Management (IPM) strategies in
the control of coffee insect pests

17

Application of cultural management strategies for control of
Coffee Berry Disease & Coffee Leaf Rust

18

Top-working traditional varieties (SL) into disease resistant
Varieties (Ruiru 11 and Batian)

19

Timely and selective picking of red-ripe cherry
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Section C: Sharing of Knowledge

20. Have you been involved in sharing of knowledge on coffee Best Agricultural Practices
with other farmers?

Yes[ ] No []

21. Please indicate the number of farmers with whom respective nature of knowledge was

shared out.

No. Nature of knowledge shared No. of farmers
knowledge shared with

22.  Proper field preparation and coffee establishment

23.  Application of weed management strategies

24.  Application of fertilizers and organic manures for
improved coffee productivity and quality

25.  Proper canopy management to maintain growth vigour

Use of certified planting materials (seedlings)

27. Use of mulch and shade trees for soil and moisture
conservation

28.  Application of Integrated Pest Management (IPM)
Strategies in the control of coffee insect pests

29.  Application of cultural practices in the management of
Coffee Berry Disease & Coffee Leaf Rust

30.  Top-working traditional Varieties (SL) into disease
resistant Varieties (Ruiru 11 and Batian)

31.  Timely and selective picking of red-ripe cherry

Section C: Coffee Yields

(Fill in the figures appropriately)

No Coffee year No. of mature coffee Quantity of Production per
trees cherry (Kgs) tree (Kgs.)

32. 2008/2009

33. 2009/2010

34. 2010/2011

35. 2011/2012

36. 2012/2013

37. 2013/2014

I wish to thank you for finding time to respond to the questions. | wish you success in
your farming activities.
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B: Map of Kenya Showing the FFFS Pilot Project sites
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C: NACOSTI Research Authorization

Y

—
g

NATIONAL COMMISSION FOR SCIENCE,
TECHNOLOGY AND INNOVATION

Telephone: 020 400 7000, NACOSTI, Upper Kabete
Off Waiyaki Way

P.O. Box 30623-00100
NAIROBI-KENYA

0713 788787,0735404245
Fax: +254-20-318245,318249
Email: dg@nacosti.go.ke
Website: www.nacosti.go.ke

When replying please quote

ret: No NACOSTI/P/18/80342/21157 Date: 20™ February, 2018

Jonathan Muisyo Luusa
Egerton University
P.O. Box 536-20115
EGERTON.

RE: RESEARCH AUTHORIZATION

Following your application for authority to carry out research on “Effectiveness of farmer field
school training in promoting adoption of best agricultural practices by smallholder coffee
farmers in Kenya” 1 am pleased to inform you that you have been authorized to undertake
research in Bungoma, Machakos, Meru & Muranga Counties for the period ending 20
February, 2019.

You are advised to report to, the County Commissioners and the County Directors of
Education, Bungoma, Machakos, Meru & Muranga Counties before embarking on the
research project.

Kindly note that, as an applicant who has been licensed under the Science, Technology and
Innovation Act, 2013 to conduct research in Kenya, you shall deposit a copy of the final

research report to the Commission within one year of completion. The soft copy of the same
should be submitted through the Online Research Information System.

Kalerwa.
Gogig;‘ﬁl P. KALERWA MSc., MBA, MKIM
FOR: DIRECTOR-GENERAL/CEO

Copy to:

The County Commissioners
Nakuru County.

The County Commissioners
Nakuru County.
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THIS IS TO CERTIFY THAT:

MR. JONATHAN MUISYO LUUSA

of EGERTON UNIVERSITY, 4-232
RUIRU,has been permitted to conduct
research in Bungoma , Machakos ,
Meru , Muranga Counties

on the topic: EFFECTIVENESS OF
FARMER FIELD SCHOOL TRAINING IN
PROMOTING ADOPTION OF BEST
AGRICULTURAL PRACTICES BY
SMALLHOLDER COFFEE FARMERS IN
KENYA

for the period ending:
20th February,2019

Applicant's
Signature

Permit No : NACOSTI/P/18/80342/21157
Date Of Issue : 20th February,2018
Fee Recieved :Ksh 1000
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