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Abstract
This study focused on Kenyan farmers in the Moiben area who participated in
three agricultural seminars from November 2011 to January 2012. The problem of
interest was food insecurity in Sub-Saharan Africa, and, specifically, the need for
improvement in dissemination of improved agricultural practices to enhance production
and processing of crops related to food security and socio-economic well-being. The
researcher investigated associations between trainee characteristics, including
involvement with local faith communities and their subsequent behavior related to
adopting and diffusing improved practices to others. He collected data using a
demographic questionnaire and two structured interview schedules, one linked to
adoption behavior and the other to diffusion behavior. Correlational analysis was
conducted on the demographic and post-training criterion variables, using point-biserial
and biserial correlations, Pearson product-moment correlations, and Kendall’s tau
correlations.
The key findings of the study were small-to-medium-sized positive correlations
(≥.10 to <.50) between three of the demographic variables (education level, farmers’group membership, and level of church involvement) and the two main criterion/outcome
variables (successful adoption and diffusion). There were correlations of generally
greater magnitude (.29 to .78) between the two criterion variables. The study concluded
that these findings imply that increased engagement by farmers in education,
participation in farmers’ groups, and voluntary activity in a faith community whose
beliefs and values they share are associated with greater effectiveness by these farmers as
viii
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informal change agents in adopting and disseminating improved agricultural practices.
Further research is recommended into the predictive function of these characteristics with
reference to the innovation-diffusion process, and into the interactions among them when
they are combined. It is also recommended that the offering of community-based
agricultural seminars such as those in this study be continued and expanded, as an
important component in a pluralistic model of agricultural extension methodology for
Sub-Saharan Africa.
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Chapter One
Introduction
Background
At a time when considerable progress in the area of food security has occurred in
many parts of the world, sub-Saharan Africa continues to suffer chronic and recurrent
undernourishment, with a quarter of its population so affected (Baro & Deubel, 2006;
United Nations Development Program [UNDP], 2012). This is the only region that has
not experienced any reduction in the number of undernourished people since 1990
(United Nations Economic and Social Council, Economic Commission for Africa, 2011).
Projections suggest that this trend will probably continue more or less the same in 2020
(Rukuni, 2002). The disparity between food-security indicators in Africa and in most
other parts of the world makes it unlikely that a lack of agricultural knowledge or
technology is primarily to blame. One possible contributing factor, however, to largescale hunger in sub-Saharan Africa is inefficiency in the diffusion of important
agricultural innovations at the level of small-holder farmers. According to Kroma (2003),
"There is a wide gap between agricultural technologies produced in research institutions
and the adoption of such technologies by small farmers and rural households in subSaharan Africa" (p. 43).
Purpose of Study
The purpose of the study was to develop an understanding of the association of
demographic factors, including participation in local faith communities, with the
effectiveness of farmers in the Uasin Gishu North district of Kenya in the diffusion of
1
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agricultural innovations. Three observations prompted interest in designing and
conducting a study with this purpose. First, subsistence farmers in rural East Africa find it
increasingly difficult to provide food for their families and money for other needs, such
as education, from what they are able to harvest and sell from their farms. Factors such as
land degradation, farm fragmentation, changing climatic patterns, and fluctuating
commodity prices all add to the economic stress experienced by smallholder farmers
(Hazell & Diao, 2005; and Valdes & Foster, 2005). Innovations that can potentially
improve agricultural yields and add value are available, but sub-Saharan smallholder
farmers have been slow to adopt these innovations (Aker, 2010; Diagne, n.d.; UNDP;
Nkonya, Koo, Marenya, & Licker, 2012). Second, since about 1990 a distinctive stream
has emerged in African Christian theology that calls for a shift of governing motif from
liberation to reconstruction. Gathogo (2008) described this indigenous phenomenon as a
theology that energetically engages ecological and economic issues and does not hesitate
to use the resources of social science and other disciplines to advance its reconstructive
program. It is significant to observe here that this kind of thinking flourishes not in
seminaries and universities only, but as Bediako (1996) noted, also in the oral context of
common worship, where local pastors hone the cutting edge of African theology. This
trend in post-colonial African religious thought suggests potential value in exploring how
involvement in a local faith community might affect the role of church members as
diffusers of innovations among fellow farmers. Third, Rogers' (2003) theory of the
diffusion of innovations provides a conceptual framework within which to identify, to
measure and to evaluate variables that may affect how innovation adopters act as agents
2
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of diffusion of the innovations to others in their social networks. Rogers discussed the
role of a change agent who promotes the diffusion of a given innovation in the context of
a “centralized diffusion system” (p. 395). He went on to observe that diffusion also often
occurs in systems that do not operated in a centralized, formal way. In these situations,
earlier adopters serve as their own change agents as they disseminate an innovation to
others in the system. Although Rogers did not use the title informal change agent to
describe persons who function in this way in a decentralized diffusion system, it was
judged an appropriate descriptor for farmers who, after seminar participation, adopt
recommended practices and go on to diffuse them to others. It was hoped that by adding
to the knowledge of how key variables function in association with innovation diffusion
by informal change agents in the rural Twiga community of Uasin Gishu North district,
the study would contribute to the capacity of these Kenyan farmers to promote improved
agricultural practice and consequently better food security and quality of life in the
region.
Problem Statement
The research reported in this dissertation focused on farmers of Twiga, an
agricultural community near Moiben in Uasin Gishu North district, Kenya. The study
sought to answer this question: Which demographic variables are associated with
effective activity by Twiga-area farmers as informal change agents in diffusing
agricultural innovations recommended in community seminars?

3
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Specific Objectives
The specific objectives of this research were as follows:
1. Identify and describe the demographic characteristics of farmers in the Twiga
community who participated in three agricultural seminars at the Twiga
demonstration plot.
2. Identify and describe the perceptions and behavior of seminar participants
concerning their adoption of practices recommended by workshop trainers.
3. Identify and describe the perceptions and behavior of seminar participants
concerning their diffusion to others of practices recommended by workshop
trainers.
4. Identify and describe associations between demographic variables in the samples
and degrees of adoption and degrees of diffusion to others of recommended
innovations.
5. Identify and describe associations between the participants’ involvement with
local faith communities and their degree of adoption and degree of diffusion to
others of the recommended innovations.
6. Identify and describe associations between the adoptive behaviors of participants
and their subsequent diffusive behaviors.
Theoretical Framework
The theoretical framework for the study was the work of Everett Rogers (2003)
on the diffusion of innovations, with a focus on how well Kenyan farmer-participants in
agricultural workshops performed as informal change agents to diffuse innovations in the
4
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local community. Rogers argued that innovation diffusion can be advanced by informal
change agents, persons who influence others in their social networks to consider and
eventually adopt a new practice or technology. As part of an effort to understand the
factors that influenced the role of Twiga farmers as informal change agents, the research
addressed special attention to the religious faith and practice of farmers who received
training. Other variables included were age, gender, education level, farm size,
availability and use of information sources, and previous history of adoption or nonadoption of innovations. The study focused on seminar attendees first as innovation
adopters themselves, who might then become informal change agents diffusing the
innovation to others. Next, the same farmers were interviewed to assess the degree to
which they as adopters had influenced other members of their social networks.
Correlations between the selected variables and the data gathered from follow-up
interviews with farmers were interpreted in light of Rogers’ theoretical framework, with
particular attention to his discussion of diffusion networks and the role of the informal
change agent.
Research Questions
This study posited the following research questions:
1. What were the demographic characteristics of farmers in the Twiga area who
participated in three agricultural workshops at the demonstration farm?
2. What were the perceptions and behaviors of seminar participants, relating to
their adoption of practices recommended by workshop trainers?
3. What were the perceptions and behaviors of the farmer-trainees related to
5
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diffusing to others the innovations recommended by seminar trainers?
4. What associations can be identified and described between the general
demographic variables of workshop participants and the degrees of their
adoption and of their diffusion to others of the recommended innovations?
5. What associations can be identified and described between the variable of
workshop participants’ involvement with local faith communities and their
degree of adoption and degree of diffusion to others of the recommended
innovations?
6. What associations can be identified and described between the behaviors of
trainees in adopting innovations themselves and their subsequent activities in
diffusing the innovations to others?
Delimitations, Limitations and Assumptions
Delimitations.
This study proceeded with the following geographical, demographic, temporal
and numeric delimitations. Research participants all lived and conducted farming
activities within the area of a ten-kilometer radius of the demonstration farm at which the
three agricultural workshops took place. Almost all of farmers in the study were ethnic
Kalenjins, and most of them were from the Nandi sub-group. The training workshops
took place during a period from November 2011 to January 2012, and two rounds of
interviews followed each workshop between December 2011 and May 2012. The sample
sizes were 32 persons (dairy-management seminar), 30 persons (poultry-keeping
seminar), and 28 persons (bee-keeping seminar).
6
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Limitations.
Several factors affecting the study could not be controlled and must be noted as
limitations to be taken into account when evaluating the results and interpreting the
findings. One was that the research samples were necessarily convenient rather than
random in nature, consisting of farmers who chose to attend agricultural seminars. This
weakened the possibility of extrapolating results to the general population of Kenyan or
sub-Saharan African farmers.
Two additional limitations were related to language requirements and distance
from the site, both of which made it necessary to rely on Kenyan research assistants. The
language of education in Kenya (from about the third year of primary school onwards) is
English. The lingua franca most commonly spoken across indigenous ethnic lines is
Kiswahili. The first language of almost all of the research respondents is Kalenjin
(specifically, the Nandi dialect). Local informants unanimously recommended that the
survey and structured-interview instruments be printed in English, for the sake of
precision and also because the local population is accustomed to English as a medium for
communication related to education. At the same time, the recommendation was made
that these instruments be administered by persons competent in both English and
Kalenjin, so that explanation could be provided as needed in more than one linguistic
channel.
Since the research site was in Kenya and the residence of the researcher in the
United States, it was not possible for him to be physically present for much of the actual
collection of the raw data. To compensate for this as far as possible, the researcher made
7
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four visits to the research site in August and November 2011, and January and April/May
2012. Each trip (about a week each time) provided the opportunity to observe the
workshop training first-hand, to work closely with the Kenyan research assistants, to
observe them administering the data-collection instruments, and to check the results for
accuracy and consistency.
Finally, the amount of time allowed between each of the three workshops and the
first follow-up interview (relating to adoption of innovations by training participants),
and between the first- and second-round interviews (relating to diffusion of innovations
by training participants) was a limitation. Both of these time intervals were about four or
five weeks in most cases. It is possible or even likely that longer intervening time periods
would have resulted in findings of higher degrees of both participants’ adoption and
diffusion than were recorded in the study.
Assumptions.
This study made certain basic assumptions that are here stated explicitly. The first
was that the innovations recommended in the agricultural workshops for adoption by
farmers in the Twiga area would actually be beneficial to them, i.e., they would result in
improvements in food security or an increase in disposable income. Second, it was
assumed that a period of about four weeks would make it possible, at least for farmers in
the innovator and early-adopter, if not early-majority, categories, to make an initial
decision about adoption and take some preliminary or threshold action on adoption. A
third assumption was similar, that another four weeks (or at least eight weeks after a
workshop) would allow a reasonable opportunity for others in the workshop participants’
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networks to begin to be influenced by the trainees’ activities as informal change agents in
the diffusion process.
Significance of the Study
There are three elements that together establish the importance of this study. One
comes from the list of research priorities published in 2011 by the American Association
for Agricultural Education (AAAE) for the next five years (AAAE, 2011). Item two in
that list concerned decisions to adopt new agricultural technologies and methods. Under
this priority, the research agenda further identified four areas for scientific focus, two of
which have a direct connection with the goals of this inquiry. They stated:
Determine the types of knowledge, skills, environment, and support systems that
facilitate decision-making and adoption processes by individuals and groups.
Identify potential gaps in knowledge, socioeconomic biases, and other factors that
constrain effective communication and educational efforts to various target
audiences. (AAAE, 2011, p. 8)

The investigation of variables related to adoption and diffusion of agricultural
innovations in the Twiga community examined both facilitating and constraining factors
in those processes among local farmers.
A second element that suggests a need for this study is the documented inability
of government agricultural extension systems alone to deliver effective training to
farmers in much of sub-Saharan Africa in the post-colonial era. There have been calls for
improvements in service delivery on the part of national extension systems, and also for
more collaboration between extension and other agencies, such as nongovernment
organizations, in both formal and informal ways (Christiaensen & Demery, 2007; Davis,
2008, Davis & Place, 2003, Gabre-Madhin & Maggblade, 2001; Moriba, Kandeh, &
9
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Edwards, 2011; Simpson & Owens, 2002). This study’s attention to local, communitylevel factors and actors in the effectiveness of agricultural training and subsequent
adoption and dissemination of innovations was an appropriate step forward in light of
these recommendations.
Third, this study appears to be the only one thus far that has sought to identify
possible correlations between involvement of Kenyan farmers in religious groups and
their decisions about adopting and disseminating agricultural innovations. The major
influence of religious faith in the lives and culture of sub-Saharan Africans suggests that
this has been a significant omission in the history of agricultural diffusion research in
Africa. According to Ghanaian theologian Kwesi Dickson, reflecting on the
interrelationship of religion and culture, “Religion informs the African’s life in its
totality” (1984, p. 29). The effects of Kenyan and other African farmers’ religious beliefs
and behaviors on their choices about agricultural innovations seem to be an area that has
been neglected by previous research.
Definition of Terms
The phrase active in a local faith community (and other related phrases) is
sufficiently vague to require an explicit definition as to how it is used in this study.
Workshop participants responded to a demographic survey that included a question about
frequency of participation in activities planned by their local religious communities. A
response of at least once a week was considered to indicate active involvement, and more
often than once a week was regarded as highly active.
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The terms workshop and seminar are used interchangeably in this report to
describe each of the three community-based agricultural training events that were
components in the research design. These events consisted of five or six hours of
instruction and demonstration by one or more qualified facilitators, hosted at the Twiga
Demonstration Farm, with an average attendance of thirty area farmers and producers.
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Chapter Two
Review of Literature
Introduction
A number of efforts have been made to assess the overall effectiveness of
agricultural extension work in Sub-Saharan Africa. It has been difficult, however, to
collect sufficient data from this vast area parceled up into so many national and ethnic
entities, where basic infrastructure is often rudimentary. Davis (2008), reviewing what
has been done, concluded that “little is known about the capacity, quality of service, and
performance of extensions [sic] systems in [Sub-Saharan Africa]" (p. 20). Agricultural
extension services in the region have been chronically under-funded, and few
governments can allocate more resources (Venkatesan, 1996). Eicher (2003) noted that
during the 1990s donor funding to African agriculture declined, but at the same time the
number of programs rose. Some of these were related only indirectly to agriculture. This
suggests that although agricultural extension systems in sub-Saharan Africa can probably
make significant contributions to improvement in regional food security, it will be
necessary to identify supplementary mechanisms in the effort to redress the pattern of
recurrent famine.
Calestous Juma (2011) proposed the concept of innovation systems as a
framework through which to understand national and regional economies. He defined an
innovation system as:
An innovation system can be defined as a network of organizations, enterprises,
and individuals focused on bringing new products, new processes, and new forms
of organization into economic use, together with the institutions and policies that
affect their behavior and performance. (p. 51)
12
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By this definition, systems of innovation take in far more than issues related only
to agricultural development. There is value, however, in seeing the wider context in
which the diffusion of agricultural innovations, in particular, is an important component.
Juma focused his study primarily on agricultural innovation on the African continent.
Miller and Shinn (2012), referring to Juma’s research, observed that “Innovation systems
are integral to African agricultural development” (p. 8). Rivera (2006) stressed the
importance of a comprehensive vision for investing in innovation research and
encouraging innovation development, from the national to the local level.
Agricultural Extension Issues and Strategies in Africa
Davis and Place (2003), building on the work of Anderson and Crowder (2000),
observed that there is a movement toward a pluralistic model of extension services in
Africa. Governments have not been able consistently or adequately to fund delivery of
extension services, and NGOs have had neither the coordination nor the long-term
funding to fill the need. This 2003 study proposed a kind of coalition extension model
that would be able to capitalize on the strengths of all partners, not only government
organs and NGOs, but also private companies, educational institutions, and communitybased organizations. Birner et al. (2006) provided a detailed discussion of how this kind
of pluralistic, multi-faceted approach to extension services might be designed. The next
sections of this literature review focus on specific aspects of agricultural extension in
rural parts of developing nations, and in sub-Saharan Africa in particular. Studies were
selected for review based on their relevance to a pluralistic extension model and to the
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processes of disseminating agricultural innovations among rural populations with
significant socio-economic needs.
Adoption and diffusion of agricultural innovations.
A number of studies have contributed to the body of knowledge about the process
of diffusion of innovations in African agricultural contexts. Extension workers can
increase their own effectiveness in facilitating adoption of improvements by investing
time in developing relationships of trust and rapport with farmers (Mwangi, 1998). A
study of IPM dissemination in Uganda (Erbaugh, Kibwika, & Donnermeyer, 2007)
assessed knowledge levels of extension agents and found low levels for almost half of
them. Strategies for knowledge improvement were recommended, as a way of increasing
rates of IPM diffusion. Another researcher, focusing on factors in adoption decisions in
the same IPM-dissemination project, concluded that “farmers’ participation in on-farm
trial demonstrations, accessing agricultural knowledge through researchers, and prior
participation in pest training were associated with increased adoption of most IPM
practices” (Bonabana-Wabbi, 2002, p. ii). Boz (2002) researched the relationship
between early adoption and reliance on the extension service by farmers in Turkey. He
found that almost a third of early adopters of maize were aware of extension resources,
and that although neighbors and friends were the main source of agricultural information
for most farmers, early adopters made relatively more use of extension as a knowledge
resource. Agwu (2004) found that farm size and education level were positively
correlated with rate of adoption of improved varieties of cowpeas in Nigeria. In
agreement with Rogers' (2003) earlier work, a study in Guatemala indicated that
14
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identifying opinion leaders through careful analysis of local social networks was a key
component in advancing the diffusion process (Oleas, Dooley, Shinn, & Giusti, 2010).
On the negative side, Erbaugh, Maseki, Kilima, and Larson (2011) studied
constraints on adoption of improved sorghum varieties in Tanzania. They identified not
only limitations associated with the farmers themselves, such as lack of awareness of
improved seed-types or the problems with using recycled hybrid seed, but also
hindrances at various points on the value chain. These included the effects of inconsistent
rain on seed multipliers, low demand for retailers, poor transportation infrastructure for
distributors, and uneven knowledge on the part of extension agents. Miller and Mariola
(2009) examined factors in the discontinuance of formerly adopted environmental
technologies in Costa Rica, and proposed measures to reduce this tendency. Moriba,
Kandeh, and Edwards (2011) found high rates of adoption of food-production
technologies among farmers in Sierra Leone, but also noted that insufficient access to
loans and poor networking imposed limits on the adoption rate.
Participatory methods.
There has been a growing consensus that enlisting as much local participation as
possible in training, learning, and decision-making has a strong positive influence toward
adoption and implementation of agricultural innovations. Farmer-to-farmer extension
methods proved effective in the diffusion of appropriate cover crops among Bolivian
farmers (Ruddell, Ochoa, & Ochoa, 1997). Kumba (2003) documented the mismatch of
perceptions about the degree of communal farmers’ participation in agricultural programs
between extension professionals and the farmers themselves, and suggested that a low
15
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level of farmer participation was a major factor in the crises faced by communal
Namibian farmers. Kroma (2003) explored a farmer-centered, participatory approach to
management of innovations in Ghana, using a social-learning framework. An overview
and evaluation of participatory methods in extension delivery was included in Davis’
(2008) survey of extension models in Africa. This sort of partnership has seemed to be
especially needful when dealing with a technological innovation or adaptation of
technology (Lev and Acker, 1994). Tuttle et al. (2011) studied the effect of participatory
methodology on sustainability in connection with implementation of new technologies in
Mexico.
Vreyens (1999) stressed the importance of becoming familiar with local farmers'
internal thought processes regarding decisions about adopting new methods or
technology, in order for a change agent to select the most effective approach in
encouraging adoption. This was the approach taken by Tuttle, Lindner and Dooley (2004)
in their study of farmer preferences in regard to extension delivery methods in Mexico.
They found that with reference to the format of community seminars, both male and
female farmers “favored hands-on delivery strategies that included a social component”
(p. 61). Oladele (2008) solicited the opinions of farmers in Nigeria as to the benefits of
using video technology as a supplementary delivery method for training in ricecultivation practices. They preferred the video over face-to-face interaction with an
extension agent, and the study showed that use of the video was also associated with
superior knowledge transfer.
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Ketema's (2008) research in Ethiopia showed that networks of family and friends
were the most effective sources of information relating to diffusion of innovations. He
recommended forming informal farmers' networks to capitalize on social networking for
encouraging adoption of improvements. A significant rate of innovation diffusion in a
community seems to require a certain "critical mass" or proportion of farmers who have
received appropriate sensitization and training (Rogers, 2003).
An analysis of extension methodologies in Tanzania emphasized the need to
include greater participation by local farmers in planning and execution (Douglah &
Sicilima, 1997). Vatta et al. (2008) conducted research on goat health with participation
from Zulu farmers. They found that involving these farmers in the research process itself
was associated with a subsequent increase in their effectiveness in farmer-to-farmer
diffusion of knowledge. Research by Pedzisa, Minde, and Twomlow (2010) in Zimbabwe
found that technology demonstration with farmer participation was a major positive
factor in subsequent adoption and adaptation of the innovation.
Farmer field schools.
One training method that has become widespread in sub-Saharan Africa after
being developed in Asia is the farmer field school (FFS). According to Davis (2008),
these "are a participatory method of learning, technology development, and dissemination
based on adult-learning principles such as experiential learning" (p. 23). Until now,
research findings as to the effectiveness of FFS as a training method have been mixed. A
number of studies have concluded that FFS can be an effective means of knowledge
transfer and behavioral change for participants; but results have been inconclusive in
17
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regard to whether FFS participants significantly or consistently transmit their knowledge
to untrained peers (Rola, Jamias, & Quizon, 2002). Simpson and Owens (2002) examined
the potentials and challenges associated with incorporating FFS methodology as a part of
state-sponsored extension systems in Africa. Dolly (2009) built on the findings of
Simpson and Owens (2002) and found generally positive results in an assessment of the
use of FFS in Trinidad and Tobago. Research by Anandajayasekeram, Davis, and
Workneh (2007) focusing on FFS as a possible alternative model for extension services
in East and Southern Africa, recommended use of certain key FFS elements in a variety
of applications in existing extension systems. Gockowski, Asamoah, David, Gyamfi, and
Kumi (2007) measured a fourteen percent increase in cocoa production in a Ghanaian
study of the effects of FFS training. Erbaugh, Donnermeyer, Amujal, & Kidoido (2010)
documented that Ugandan cowpea farmers were more likely to adopt components of IPM
after FFS training, but found little evidence of farmer-to-farmer dissemination.
At least one study found FFS to be significantly effective both in inducing
farmers to adopt innovations and also in diffusing new knowledge and innovations to
others (Bunyatta, Mureithi, Onyango, & Ngesa, 2006). An objective in research by Witt,
Pemsl, & Waibel (2008) was to work toward defining “critical mass” of farmers in a
community so that knowledge from FFS training would be diffused to others who did not
participate in the training. A report of an assessment carried out with FFS trainees in
Cameroon (David, 2007) found a definite difference in level of knowledge between FFS
participants and non-participants. The researcher also noted that the trainees tended to
diffuse to other farmers skills that they had learned, rather than concepts. He concluded
18
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that long-term effectiveness of the training depended on the degree of its integration with
other support systems, both locally and beyond.
There have been concerns and challenges expressed in relation to the FFS model.
Quizon, Feder, & Murgai (2001) raised the issue of the financial sustainability of FFS—a
question that has become more pressing as the competition has intensified over both
public and private funding for extension services. Davis (2008) also voiced concerns
about financial sustainability and inconclusive evidence for farmer-to-farmer
dissemination of learning acquired via FFS.
Researchers have offered proposals for modifications of the FFS approach, or for
customizing it to correspond with situational needs and priorities. Davis (2006)
recognized positive results of the FFS model of training in sub-Saharan Africa, but
cautioned that it is not a “one-size-fits-all” solution; FFS components must be tailored to
correspond with local needs (p. 95). She cited the example of farmer study circles, a
much less formal but regular meeting of practitioners for the purpose of exploring,
learning, and making decisions together. Ajayi (2001) reported on an evaluation of the
effectiveness of field days with Nigerian farmers, a time-honored and less costly
extension strategy. His assessment was that farmer field days did measurably raise farmer
knowledge levels, and that this increased awareness correlated positively with higher
rates of innovation adoption. The study identified follow-up by extension agents as a
service dimension that needed improvement.
Research in Bolivia (Bentley, Barea, Priou, Equise, & Thiele, 2007) compared
FFS, community workshops, and radio in terms of effectiveness in facilitating farmer
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learning about bacterial wilt and potatoes. The findings suggested that community
workshops were almost as effective in knowledge transmission as FFS. Radio ranked
third as a teaching medium.
Farmers’ groups.
Davis (2004) made an extensive study of the technology dissemination among
farmers in Meru Central District, Kenya, and how this process was affected by farmers’
participation in local groups. She determined that some factors related to participants’
success in technology diffusion were the kind of group, the age of the group, location of
the group, amount of training done with the group, homogeneity of the group, and the
number of group linkages to other entities and networks. Davis and Negash (2007)
followed with an analysis of wealth and gender as factors in the performance of farmers’
groups in the same district. Wealth was not found to be highly influential, but there was
gender-related differentiation of activity:
This study shows that because men and women traditionally participate in
different types of groups and receive agricultural information from different
sources, development agencies must target different types of groups and
institutions to reach men, women, or poor farmers. (p. ii)
Wambugu and his agro-forestry colleagues studied farmers’ adoption of fodder shrubs in
Kenya and concluded that participation in farmers’ groups was an important positive
factor in that process (Franzel, Wambugu, & Tuwei, 2003; Wambugu, 2006).
Juma (2011), in his lengthy treatment of agricultural-innovation systems,
advocated taking advantage of existing traditional and cultural community structures as
linkages necessary for storing and disseminating knowledge. In other words, more
effective utilization of farmers’ groups might not necessarily or routinely require creating
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new groups that are intrinsically foreign to the community. There may already be groupstructures in place that have the capacity—and the members—to facilitate knowledge
stewardship for innovation.
Beilin and Andreata (2001) examined the assumption (often implicit in
discussions about the role of farmers’ groups in the diffusion-of-innovations process) that
group members will naturally transmit knowledge that they gain in the group to others in
their various social networks. Their study uncovered a number of practical difficulties
that can complicate this knowledge transfer, including expectations from both inside and
outside the groups, matters of facilitation, and even some potential ethical issues.
Although they did not conclude that such challenges are insurmountable, they urged
intentional and careful engagement with those issues in order to maximize outcome
benefits from the groups.
Empowerment of women.
Calls for an increase in participatory training to foster diffusion of innovations
have been accompanied by challenges to become more gender-inclusive. A number of
research reports have either focused primarily on issues related to inclusion of women in
training, or taken note of such issues together with others. Owens (2004) reported
conclusions from a workshop on transforming agricultural extension in Africa, including
a call for greater inclusion of women in all sectors. A study of the implementation of
integrated pest management (IPM) in Uganda concluded that targeting women farmers
for greater inclusion could expedite implementation of the methodology there (Erbaugh,
Donnermeyer, & Kibwika, 2001). Further analysis of research results in Uganda led
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Erbaugh, Donnermeyer, Amujal, & Kyamanywa et al. (2003) to the finding that Ugandan
women farmers had important roles in production and in pest management, and that they
had greater knowledge of some aspects of IPM than their male counterparts. Walker
(1995) noted the link between empowerment of women farmers and sustainable
agricultural practice, and advocated that policymakers take proper account the evidence
for this connection. In a study of obstacles to women’s full partnership in conservation
and agricultural activities in sub-Saharan Africa, Squire (2003) recommended that
women systematically receive greater access to education and training, and also to
decision-making roles. Mudukuti and Miller (2002) conducted research on the perceived
educational needs of Zimbabwean women and the hindrances to their participation in the
agricultural extension system, and listed priorities for progress in these areas. The success
of African rural women's groups in building ecological and social capital (see Coppock et
al., 2006) suggests the value of studying the potential of such groups for diffusion of
agricultural innovations.
Some researchers have addressed the issue of women’s access to information that
is essential for learning and for responsible decision-making, whether in regard to
agricultural activities, employment or household management. Prathap and Ponnusamy
(2006) studied the relative effectiveness of four types of mass media for knowledge gain
by rural women in India. They identified television as most effective, with Internet, radio,
and newspapers somewhat less so. A study among Jordanian women farmers (AlRimawi, 2002) found that although women had a significant role in livestock-related
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decision-making, they had considerably less access to information from extension agents
in comparison with male farmers.
Educational background, programs, and diffusion of innovations.
Several researchers have documented a correlation between farmers’ levels of
education and their readiness to adopt new methods or technologies. A study based in
western Kenya, focused on the adoption of improved varieties of maize, found a positive
relationship between the degree of formal education possessed by a farmer and the
likelihood of her/his willingness to plant improved maize seed (Ali-Olubandwa, OderoWanga, Kathuri, & Shivoga, 2010). Erbaugh, Donnermeyer and Kyamanywa (2002)
investigated the use of Integrated Pest Management (IPM) in Uganda. Their findings
indicated that farmers with more education were more likely to use pesticides, and thus
were more suitable candidates for IPM training. Juma (2011) made a strong case for the
importance of educational programming for people of all ages, including communitybased training programs for adult learners, as a crucial element in an innovation system.
A somewhat contrarian finding was reported by Cavane and Donovan (2011), who did
not find a significant correlation between formal education level of farmers in
Mozambique and the extent of their adoption of improved varieties of maize.
Using Mozambique as a case study, research was conducted on the effectiveness
of post-secondary agricultural training and education (AET) in enlarging farmers’ and
institutions’ capacities to innovate in ways that promote agricultural and economic
development (Davis, Ekboir, & Spielman, 2008). Using an innovation-system perspective
to analyze AET performance in Mozambique, the researchers made recommendations for
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improving capabilities organizationally and individually, reforming cultures, programs,
and incentives in organizations, and forming linkages and networks for innovation. Based
on the same innovation-system premise, Asenso-Okyere and Davis (2009) emphasized
the priorities of investing in education and in research and development to build capacity
for innovation—and for thereby raising standards of living for the rural poor in Africa
and elsewhere.
Role of Religion and Local Faith Communities
Since one of the questions of interest in this study was whether there is a
correlation between Kenyan farmers’ religious practices and their adoption and diffusion
of agricultural innovations, the literature review included relevant scholarly articles by
theologians and sociologists of religion and culture. Most were Africans, ethnically and
nationally, but some were from other backgrounds. The first task in this part of the
review was to consider the general outlines of African cultural perspectives on matters of
cosmology, ontology and epistemology. 1 This was important in light of the fact that an
American researcher was conducting cross-cultural research in an African social,
agricultural, and religious context. Accordingly, the following survey begins by

1

This is not to imply that there is a monolithic “African” culture and worldview,

any more than there is a unitary “Western” culture and worldview. It is possible and
reasonable, however, to describe certain basic ideas and outlooks that are common to
most of the particular ethnicities within the larger “African” and “Western” groupings.
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identifying and describing fundamental African worldview elements that differ from their
analogues in Western culture.
Cosmology and worldview.
Traditional African cosmologies integrate rather than separate the physical and
the metaphysical, the material and the spiritual, the religious and the secular. From this
perspective the universe is as much a spiritual reality as it is a physical one. Bediako
(1995) denied that Africans, in embracing Christianity, abandoned their primal
understanding of the essentially spiritual nature of reality, and the fundamental unity of
the spiritual and material. Dickson (1984) asserted that the influence of the religious or
metaphysical is pervasive in African cultural life, leaving no aspect unaffected. Kaleli
(1985), in his study of the culture and worldview of his own Akamba people in Kenya,
described their traditional outlook as a perspective held in common with most other
African peoples—that the universe is governed closely by spiritual entities. In African
tradition, according to Mbiti (1992), spirits inhabit the environment, the space that is in
between human beings and God the creator. In a classic introduction to African
philosophy and religion, Mbiti earlier wrote that human life is understood as a religious
drama from start to finish (1970). Sindima (n.d.), from Malawi, agreed pointedly with
Mbiti and argued that the African ancestral perspective is superior to reductionist
worldviews that exclude the spiritual dimension. Pobee (1986), a Ghanaian academic,
wrote concerning the holistic African worldview:
Being is as physical as it is spiritual. The secular and the sacred flow readily into
each other and the borders of the sacred are much broader than in a modern
western society….The sacred and the secular are seen as two necessary
complementary aspects of life. Without the one, Homo africanus is incomplete….
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Consequently, being and existence are seen very comprehensively—they are as
physical as they are spiritual, as external as internal. (p. 17)
Pobee later collaborated with Primate Gabriel Ositelu II, head of one of Africa’s larger
indigenous churches, to publish a book on African perspectives on Christianity (1998). In
reference to the differences between traditional African common Western views of
reality, they wrote:
We show how a focus on the world as a whole, both spiritual and material, is
possible in contrast to the dichotomous Western worldview that divides the sacred
from the profane, the spirit from matter, the supernatural from the natural. (p. 70)
Consequently, explanations of processes and outcomes in an African cultural context,
including farmers’ decision-making behavior regarding agricultural innovations, should
include analysis of variables with metaphysical components, such as religious beliefs.
Interdependence is a prevalent motif in the belief and value systems of most, if
not all, African ethnic groups. First, the individual identifies her/himself ontologically in
terms of the community of others (Pobee, 1986). In a variation of the familiar Cartesian
formula (Cogito, ergo sum—I think, therefore I am), the African philosopher may say
instead, “I am, because we are; and since we are, therefore I am” (Mbiti, 1970, p. 141).
Second, a related element in Africans’ ancestral worldview is a strong belief in the
interdependence of humanity and its natural environment. The condition and activity of
the human community, whether negative or positive, directly affect the condition of its
physical surroundings (Mbiti, 1970). Fundamental to African cultural thought is the
assumption that nature is somehow sacred, and that people have a corresponding
obligation to care for it properly (Ikenga-Metuh, 1982). In Mbiti’s words, “Humans are
the priests of nature” (2001, para. 7).
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Christianity in Africa.
Christianity has ancient roots in Africa, predating by centuries the colonizing
activities of the European powers. Seminal African thinkers and writers, such as
Tertullian (A.D. 160-225), Origen (A.D. 184/185-253/254), Cyprian (d. A.D. 258) and
Augustine (A.D. 354-430), profoundly influenced the development of Christian theology
and philosophy. Egypt, Ethiopia, and parts of Sudan have Christian communities that
trace their histories back to the second century of the Common Era or earlier. According
to John Mbiti, a respected Kenyan theological professor and practitioner, “Christianity in
Africa is so old that it can rightly be described as an indigenous, traditional and African
religion” (1970, p. 300). He went on to argue that the Christian faith has become a
significant factor in all aspects of African social and economic life.
One result of hundreds of years of interaction between Christianity and African
culture has been the emergence of a family of distinctively African Christian theologies.
Not surprisingly, African Christians tend to view reality as having both spiritual and
material aspects that are profoundly integrated (Bediako, 1996). Daneel (2004, 2011;
Daneel & Snyder, 2007) has recounted the exploits and theological rationale of
ecological activists drawn from a wide spectrum of Christian and African traditional
religious groups working with the Zimbabwean Institute of Religious Research and
Ecological Conservation (ZIRRCON) from 1988 to 2003.
There has been a swelling chorus of African theologians and academics calling
for Christian ecological activism after decades of post-colonial deterioration of the
continent’s ecosystems. Mbiti (1968, 1970), followed by Bediako (1999), affirmed that
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God’s purposes—and thus the proper stewardship concerns of human beings—embrace
the entire natural order. Maluleke (1996, 1997) surveyed the major streams of African
theological reflection of the second half of the twentieth century, including African
liberation, feminist, and reconstruction theologies, and called for a more rigorous inquiry
into the ways that African traditional religious belief systems interact with Christian
theology to confront contemporary challenges. Mulongo, Kerre, Omboto, Oseko,
Chedotum, and Kurgat (2010) addressed ecological and economic issues confronting
Africa as a whole, and made a strong case for churches to become more involved as
partners with government, non-governmental organizations, and others in finding
workable and effective solutions. Mwaura (2008) articulated the need for churches in
Africa to take a holistic view of their role in society and the world:
The Church in Africa should see her mission as bringing wholeness to people as
Jesus did. Jesus’ ministry was grounded in Shalom, an Old Testament concept of
peace that is inclusive of harmony and wellbeing. Shalom entails justice, healed
relations between individuals in the society, between God and humanity and
between humanity and the rest of creation. (pp. 10, 11)
Sindima (1990) suggested that the African cultural concept of the connectedness of all
things, both physical and spiritual, can inform and empower processes of social and
ecological transformation. Wibberley (2006), a British extensionist with long experience
in sub-Saharan Africa, referenced some of the same themes as he identified a number of
the critical agricultural and ecological issues currently confronting the continent.
Kenyan theologian Mugambi has been one of the pioneers of a growing African
post-colonial school of thought known as the theology of reconstruction. Reflecting on
the social and political role of Africa’s churches in the colonial and post-colonial eras, he
wrote (1996) of the need for these religious communities to become more actively
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engaged in all aspects of development than they have been in the past. Gathogo described
reconstructionist thought as an integrative perspective that builds on earlier theologies
that have been influential in Africa, such as liberation theology, and also nurtures a
comprehensive concern for ecological issues based on the creation narratives and many
eschatological texts in the Bible (2008, 2012, n.d.).
There is evidence that churches in various parts of Africa have embraced a sense
of obligation to exercise caring and wise stewardship of the natural environment as
created by God (Pobee & Ositelu, 1998). For example, Bishop Wapendama in Zimbabwe
preached reforestation as a religious duty of church members (Daneel, 2012). Bediako
(1996) noted that the growing edges of Christian theology in Africa tend to be evident
first in the worship and other religious practices of local faith communities, rather than in
scholarly publications. He (2004) went on to write:
Because of the strong element of ‘the experience of community’ in the theologies
of the South, these theologies have a distinct inclination to being ‘ecclesial’
theologies, which is not to say that they are confessional or denominational. This
simply expresses the way in which the theologies of the South are rooted in the
churches and produced from within the churches, to the extent that they proceed
by seeking to understand and articulate the longings and aspirations of the
communities they represent. (p. 115)
Partnerships in development.
The potential benefits and drawbacks of partnerships between secular
development-focused agencies and religious groups, whether churches themselves or
other faith-based organizations, have been explored to some degree in recent literature.
Bhagwat, Ormsby and Rutte (2011) discussed advantages of this kind of cooperation, but
also identified challenges that require further attention. Lipsky (2011) proposed an
analytical framework for identifying the comparative advantages of health-service
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delivery through faith-based organizations (FBOs) over non-religious NGOs, with a
focus on ethical standards. Zalanga (2010) examined the positive and negative impacts of
African Pentecostal Christian movements on social and economic development in the
sub-Saharan region. Faith and Development (Belshaw, Calderisi, & Sugden, 2002)
explored directions for partnership in development between the World Bank and the
churches of Africa.
A number of studies have utilized surveys, impact assessments and other forms of
analysis to expand the current state of social-scientific knowledge of how FBOs and other
religious groups have participated in partnerships for development in Africa. These have
included projects for orphan care and alleviation of other social ills (Bhagwat, Ormsby &
Rutte, 2011; Foster, 2002). A Kenyan study found that cooperation with local religious
leaders in a faith-based community development organization significantly enhanced the
agricultural extension work that was being conducted near Nakuru (Mwangi, Agunga, &
Garforth, 2003).
Religious faith and innovation adoption.
A search of the literature located a single report of research focused on the
specific question of a correlation between the religious behavior of African farmers and
their decisions about adopting agricultural innovations (Long, 1968). Long studied the
agricultural practices of the Serenje-Lala people of Zambia, an ethnic group that
contained a minority population with a particular religious affiliation. He found a positive
correlation between this minority’s religious ethic and their degree of willingness to
adopt new agricultural technologies and methods.
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Theoretical Framework
Diffusion of Innovations.
The primary theoretical framework for this research was the conceptual work of
Rogers (2003) on the diffusion of innovations, which identified four main elements in the
diffusion process: (1) the innovation; (2) communication channels; (3) time; and (4) a
social system. The theoretical constructs of particular interest were those relating to
diffusion networks, opinion leaders and change agents. Accordingly, there was a focus on
variables directly related to opinion leadership, communication and personal networks,
and the role of low-profile, informal change agents in decentralized diffusion systems.
As far as the researcher could determine, Rogers did not use the terms informal
change agent in this precise configuration in his published corpus. He frequently
discussed the role of change agent (described as a professional with a formal connection
to a change agency) and the functional quality of opinion leadership. The latter he
defined as “the degree to which an individual is able to influence informally other
individuals' attitudes or overt behavior in a desired way with relative frequency” (Rogers
& Scott, 1997, par. 25). An intermediate role in Rogers’ framework was the paraprofessional aide, “a less than fully professional change agent who intensively contacts
clients to influence their innovation-decisions” (2003, p. 384).
The closest parallel to this study’s use of the descriptor informal change agent
that was discovered in the review of the literature was in a report by Puska et al. (1986)
on research on diffusion of health innovations in Finland. The research team (in
collaboration with Rogers) recruited volunteers whom they designated “lay opinion
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leaders”—persons with credibility in the target communities who were willing to receive
training and subsequently “to facilitate the behaviour change” (p. 438). Also called “lay
workers” in the report, these volunteers served in a role somewhere between that of a
formal change agent and a community opinion leader who does not have a designated or
intentional function in relation to a purposeful diffusion process. This is quite similar,
conceptually and practically, to the role enacted by farmers in the Twiga community
who, after training for adoption of innovative agricultural practices, acted also as
informal change agents by disseminating improved practices to other farmers.
Rogers defined the "heart of the diffusion process" as "the modeling and imitation
by potential adopters of their network partners who have previously adopted" (pp. 19,
330-364). Variables that correlated significantly with adoption decisions and diffusion
behaviors were interpreted in light of Rogers’ framework, particularly in regard to how
specific variables seemed to connect with a farmer’s role as an informal change agent in
promoting innovation diffusion.
Social Cognitive Theory.
Albert Bandura's ideas on social learning and cognition also influenced this
study’s design and the interpretation of findings. The central tenet of his social
cognitive/learning theory—that a person learns from others by observing their behavior
and then doing something similar—shares significant elements with Rogers' theory of
diffusion of innovations (Rogers, 2003; Bandura, 1999). Bandura has written extensively
about the concept of self-efficacy (1977, 1982, 1997)—people’s capacity to make
decisions that change or affect their environment in desired ways—as an essential
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component of understanding human volitional behavior. He has also published a number
of articles explaining and applying social cognitive theory (1999, 2001, 2002, 2006a,
2006b). There is an obvious logical relationship between the construct of self-efficacy
and the process through which a farmer makes decisions related to adopting an
agricultural innovation, and to facilitating its implementation to others. The study by
Zarafshani, Knobloch, and Aghahi (2008) on perceived self-efficacy (by gender) of
agriculture students is an example of application of social cognitive theory to agricultural
education.
Theory of Planned Behavior.
Icek Ajzen’s (1991) Theory of Planned Behavior (TPB) seeks to explain the
relationships between beliefs, attitudes, intentions and behaviors. Since it addresses such
fundamentally determinative elements of human behavior, researchers have found TPB
constructs useful in a variety of areas of inquiry, including the diffusion of innovations.
For this study, too, Ajzen’s TPB perspective generated helpful insights in the process of
interpreting the research findings.
Rezaei-Moghaddam & Salehi (2010) used DOI and TPB as contributing
frameworks in developing a model to predict adoption of precision-farming technologies
in Iran. Another study (Jackson, Quaddus, Islam, & Stanton, 2006), particularly relevant
in this context, directly addressed the question whether four behavioral theories can be
combined into a model that is useful for agribusiness research in explaining decisionmaking processes of farmers. The theories considered were Fishbein and Ajzen’s Theory
of Reasoned Action (1975), Ajzen’s Theory of Planned Behaviour (1991) and Rogers’
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Diffusion of Innovations Theory (2003). After reviewing empirically based literature on
all three frameworks, the study concluded with an affirmative answer to the central
research question:
Research has found both praise and criticism for the theories; however, in general,
it can be said that there is sufficient empirical evidence to suggest that the TRA,
TPB and Diffusion of Innovations theory all have value in agribusiness research.
Furthermore, new research provides evidence that these theories can be
“hybridised” opening the door to a broader range of research domains previously
overlooked. (p. 11)
Social Network Analysis.
Another theoretical framework that had a supplementary bearing on this study,
and that is often combined in research contexts with the theory of Diffusion of
Innovations, is Social Network Analysis (SNA). Rogers was quick to recognize the utility
of certain SNA concepts as he developed and refined his own work on diffusion. In a
1976 article on diffusion of new products he relied on SNA extensively. He discussed its
relationship with DOI theory, and referenced Granovetter’s (1973, 1983) groundbreaking ideas about the strength of weak ties (SWT). Kadushin (2012) authored a
detailed guide to SNA that included substantive material on the connections between the
two theoretical systems (SNA and DOI).
Rogers, Medina, Rivera, & Wiley (2008) conducted a study of the spread of
innovations using a co-theoretical framework involving DOI and Complex Adaptive
Systems theory, with application to population patterns derived from SNA. Spielman,
Davis, Negash, and Ayele (2010) analyzed data from ten community case studies in rural
Ethiopia in order to assess the functionality of rural innovation systems that were
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influenced by government extensionists as well as advisors from other sectors. After
making extensive use of SNA concepts and formulations, they stated in their conclusion:
SNA provides useful insights into the inherent characteristics, measurable
indicators, and implications of possible means to enhance smallholder innovation
networks in Ethiopia. This form of analysis may also offer insights that can be
useful in developing policies to strengthen smallholder innovation processes in
Ethiopia, and to develop a more dynamic and competitive agricultural sector in
the country.” (p. 16)
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Chapter Three
Methodology
Introduction
This research adhered to a generally post-positivist epistemological paradigm, as
summarized by Allison and Pomeroy (2000). It was accepted as an ontological starting
point that there is objective reality to what human beings as “knowers” perceive. At the
same time, it was assumed that all human knowledge, inasmuch as it is based on
perception and a subsequent reasoning process, is always provisional and tentative. This
social-scientific inquiry was conducted in a cross-cultural context, by a North American
researcher among ethnic Nandis in Kenya. The experience reinforced the perspective that
most discoveries and conclusions, even in research done as rigorously as possible, remain
probabilities rather than certainties. Knowledge, even scientific, research-based
knowledge, is provisional, not final. The researcher always has more to learn, and room
to refine.
Research Design
Context of the study.
The context of this study was the farming community of Twiga, a few kilometers
from the trading center of Moiben in Uasin Gishu North district, in Kenya. Twiga is
roughly 25 miles north-northeast of the city of Eldoret and 30 miles southeast of the town
of Kitale. Most of the residents are ethnically Kalenjin. The great majority of these
belong to the Nandi sub-group, but one also meets other Kalenjins in this area, including
Kipsigis, Tugen, Marakwet, and Elgeyo. There are a few ethnic Luhyas in the area.
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The Nandi dialect is the predominant language spoken, but Kiswahili is
universally understood to some degree at least. The language of instruction in schools is
primarily English, after the first three or four years of primary (elementary) school. As a
result, almost everyone in the area also understands some English, and many are
proficient English-speakers.
Wheat (Triticum aestivum) and maize (corn, in North American parlance; Zea
mays) are the principal crops of the area in terms of acreage and income generation.
Many farmers also cultivate the common bean (Phaseolus vulgaris); various vegetables,
including cabbage and kales (Brassica oleracea; local name for kale, sukuma wiki);
tomatoes (Solanum lycopersicum), onions (Allium cepa), and various indigenous
favorites like African nightshade (Solanum villosum; local name managu), African
eggplant (Solanum aethiopicum), and indigenous species of Amaranth (mchicha in
Kiswahili); and specialty crops such as grafted passion fruit (Passiflora edulis). A few
grow finger millet (Eleucine coracona) and sorghum (Sorghum bicolor). Arabica coffee
(Coffea arabica; specifically a new variety developed in Kenya, called “Batian”) has
recently begun to be introduced in Uasin Gishu North district. Dairy cattle and poultry
are the animals most generally kept by Twiga farmers, but many also have sheep and/or
goats. Bee-keeping is fairly common in the community. Farmers rely on several different
sources for agricultural information, including radio and television, local seminars,
friends and neighbors, and government extension agents.
There are a number of church buildings and church-sponsored schools in and
around Twiga, but no local mosques. All seminar participants reported an affiliation with
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one Christian denomination or another. Over a third (37%) identified with the Roman
Catholic Church, 20% with the Africa Inland Church, 19% with the Seventh Day
Adventist Church, and 18% with the Church of Christ. The Anglican Church of Kenya,
the Presbyterian Church, and various kinds of Pentecostal churches also have a visible
presence in the community.
The Twiga Demonstration Farm consists of about three acres of land on which a
variety of selected plants and trees are cultivated in ways designed to exemplify best
agricultural and horticultural practices. There is an apiary associated with the farm that
features three types of improved hives. The demonstration farm is overseen cooperatively
by a committee drawn from respected members of the community. All of them are
farmers, and several also serve in educational and religious leadership roles. The
committee members have established a noteworthy record of partnering with local,
national, and international organizations (including USAID) in efforts to facilitate
innovative agricultural development. They have demonstrated that ethnic, religious and
socio-economic differences need not hinder cooperation for the well-being of all
residents of their area.
One-day seminars and workshops on a variety of agricultural topics take place at
the farm several times a year. The committee and the coordinator make arrangements to
cover the costs of transportation and stipend for instructors, and a meal for seminar
participants. Three of these seminars became the basis for this study. The first,
concerning management and care of dairy cattle, occurred in November 2011. The
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second was on poultry projects, in December 2011. The third, in January 2012, was a
workshop on bee-keeping.
Participant selection.
Because of the voluntary basis of participation in the training events, random
selection of participants for samples to be studied in experimental and control groups was
not possible. Selection of the convenience samples used in the study was based on two
criteria. The first was participation in one of the agricultural workshops hosted at the
demonstration farm in November or December 2011 or January 2012. The second was
residence within a radius of approximately eight kilometers (five miles) from the
demonstration farm (to facilitate follow-up interviews without use of a motor vehicle).
Sample-related threats to validity.
The primary threat to the internal validity of this part of the design was selection
bias, since it was not feasible for farmers to be randomly selected from the community
population. This allowed for the potential existence of significant, unrecognized
differences among the participants. If this was the case, there was some risk of one or
more such differences acting as an extraneous variable to cause either Type I or Type II
error in the results. Other specific types of threat to internal validity related to selection in
this design were the possible effects of maturation and of history. This is because there
was a time lapse of at least four weeks between each workshop and the adoption-related
interview, and again between this first interview and the diffusion-related interview. It
was possible that during these periods of time a major event in the community or nation,
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or psycho-social changes unrelated to the training events, might have caused a change in
the adoptive and/or diffusive behaviors of the participants.
As stated above, the sampling of participants for the study was non-probabilistic.
This circumscribed the generalizability of the results to a wider population and hence
limited the study's external validity. Conclusions from the data analysis were applicable
with confidence only to the actual participants in the research exercises.
Population and samples.
The target population for the study was Kenyan farmers. According to the CIA’s
World Factbook (2010), the total rural population in Kenya is estimated at 31,236,321.
Out of the overall population, 55.1% are between the ages of 15 and 64. By applying this
percentage to the rural population number, it is possible to estimate an upper figure of
about 17,211,213 Kenyans who are likely to be involved on a regular basis in some kind
of farming.
The accessible population for the proposed research was farmers living within an
eight-kilometer radius of the Moiben community/trading center in the Uasin Gishu North
District, Rift Valley Province, in western Kenya. The total population in this area is
estimated to be approximately 12,696 people (Falling Rain, 2010). Moiben is in a rural,
farming community, the nearest large towns (Eldoret and Kitale) being about forty to
forty-eight kilometers (twenty-five to thirty miles) from this small trading center.
Applying the national percentage of the total population aged fifteen-to-sixty-four
(55.1%) yields a rough estimate of the number of active farmers in the accessible
population of 6,995. The people are mostly ethnic Kalenjins, with a minority group of
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Luhya people living among them. Estimates of per capita income for Kenya vary widely,
but a common figure (2009 estimate) is $1,600 annually (using purchasing power parity
methodology) (CIA, 2010). This amount would need to be revised downward
considerably for the Moiben area, since the per capita average for the whole nation
includes income figures for middle- and upper-income population segments that are
largely resident in urban areas. Most residents in and around Moiben are smallholder
farmers who cultivate maize (corn) and wheat primarily, along with lesser amounts of a
number of other cereal, root-and-tuber, and leaf crops.
As for religious orientation, 45% of Kenyans identify themselves as Protestant
Christians, 33% as Roman Catholic, 10% as Muslims, and 10% as adherents of African
Traditional Religion (CIA). These proportions are probably slightly different for the
Moiben community. It is likely, for example, since the percentage of Muslims in Kenyan
urban areas is greater than it is in rural areas, that the population of the Moiben area is far
less than ten per cent Muslim. It is also important to understand not only that these
figures are approximate, but also that they often represent merely nominal or familial
religious connection. The actual significance of reported religious affiliation in terms of
behavior (and thus its potential effect as an independent variable) can be determined only
on a case-by-case basis.
The situation of the community training center, where groups of trainees
participate on a purely voluntary basis, permits neither random sampling nor truly
random assignment of individuals to experimental and control groups. Consequently
convenience sampling was used, based on the turnout of farmers who came to participate
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in the three training events at the demonstration farm in Twiga. After applying the criteria
of seminar attendance and residential proximity to the demonstration farm, the
participants in the study were thirty-two in number for the dairy seminar, thirty for the
poultry seminar, and twenty-eight for the bee-keeping seminar. Because parametric data
on the target population was limited, it was impossible to calculate sampling error
accurately. To increase confidence that the sampling error was reasonably low, however,
demographic data from the accessible population and from the study samples were
compared with estimated parameters of parallel characteristics in the target population.
Instrumentation
A preliminary survey was administered to farmers who participated in the three
agricultural workshops at Twiga. The purpose of this instrument was to collect
demographic and farming-practices data. This data was compared with estimated
parameters of the target population to help determine the external validity of the study.
Most of the demographic data was nominal and ordinal in nature, the exceptions being
the ages and farm sizes of the respondents. Items on the demographic questionnaires were
developed collaboratively with Twiga community members and pilot-tested for
adjustments to improve validity and reliability. The data gathered by means of this survey
were foundational in selecting and operationalizing the variables used in the correlational
analyses at the core of this study.
Two interview schedules were developed for use in identifying and assessing the
attitudes and behaviors of trainees related to adoption and diffusion of practices
recommended by instructors in each of the three workshops. Each instrument was
42

Texas Tech University, Ian Shelburne, December 2012

customized to fit the specific content of its antecedent training event, but the interview
frameworks were essentially the same for all three seminars. Both questionnaires
contained items that addressed adoption or diffusion of the innovations in terms of
specific behaviors by the participants after their exposure to the training. In the first
interview, this was followed by questions concerning the sources of information or
influence that respondents perceived to have been important in bringing them to a
decision to adopt an innovation. Non-adopters of seminar-recommended practices had the
opportunity in this part of the first interview to identify factors that had prevented or
delayed a decision to adopt. The second interview, concerning diffusion-related ideation
and behavior, solicited responses on whether others in a participant’s social network had
also adopted any of the innovations already implemented by the seminar trainee.
Respondents identified the categories of people with whom they had interacted about the
practice(s) that they had adopted. A further set of diffusion questionnaire items focused
on trainees’ perceptions of primary and secondary factors in decisions by subsequent
adopters. These items were based on Rogers’ (2003) discussion of factors that affect the
successful diffusion of an innovation, including perceived relative advantage and
observability. A final pair of interview questions sought responses about the reasons that
participants believed to be important in motivating them to recommend adoption of one
or more of the recommended innovations to other people. These data were pertinent to
the final objective of this study, which relates to the question of how participants
functioned as informal change agents through social channels.
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The development process for these interviews was collaborative, growing out of
the intersection of the researcher’s own goals with the vital indigenous cultural
knowledge and community connections of his Kenyan partners. Partly because of the
cross-cultural nature of this inquiry, and partly because of the logistical limitations
imposed by having only four one-week periods “on the ground” at Twiga over an eightmonth stretch, it was not feasible to subject the demographic survey and the interview
questionnaires to the same kind of validity and reliability testing that is standard for these
instruments. In spite of these constraints, however, it was possible to work together with
three Nandi research assistants and quite a number of other interested members of the
Twiga community to incorporate alternative approaches to validity and reliability issues.
The process involved many hours spent together in the homes of community
leaders and farmers at various socio-economic levels, almost always sharing cups of tea
and often meals of rice or kimyet (corn porridge) and beans or sukuma wiki (kale). Much
of the time the conversation wound around the research topics, and there was leisurely
and lengthy discussion of the survey and interview instruments. As provisional versions
of the demographic and post-seminar questions were drafted, with significant input from
the community, the research team visited nearby households for pilot-testing the drafts.
Afterward the questionnaires were reviewed in terms of what seemed to work and what
needed to be re-worked, and adjustments were made to improve form and wording for
both content (validity concerns) and clarity for comprehension, particularly in view of the
need to cross language boundaries (to enhance reliability).
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The issue of which language to use for the printed form of the questionnaires was
complex, to say the least. English, Kiswahili and Nandi were all possibilities that were
widely understood in the area. Nandi might seem to have been the obvious choice, since
it was the first or heart language of most people in the community. However, as is often
the case in sub-Saharan Africa, the language with which people were most conversant
orally was not the same as the language with which they were most accustomed to
reading. It turned out that there was a clear consensus among the Nandi research
assistants and others involved in the conversations to use English as the medium of
written communication. This accommodated the general preference for English in printed
form, but still allowed oral explanation and elaboration by the research assistants in any
other language that would be most useful for efficient and accurate collection of the data.
Once the instruments approached “final” form, the principal investigator
accompanied the research assistants as they practiced administering them in typical
community households. One of the advantages to this approach was the opportunity to
observe each of the three research assistants administering the questionnaire in a typical
farm and household setting. A positive outcome was an increase in confidence that they
were able, clearly and reliably, to facilitate respondents’ understanding of the question
items, to understand even subtle nuances of their answers, and to record the data with due
attention to detail. After these “practice runs” it was fairly simple to identify and rectify
remaining problematic features of the instructions, question items, or overall structure of
the instrument.
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This was a somewhat subjective, qualitative approach to addressing these
important elements of rigor, in contrast to the more objective methods of validity and
reliability assessment that are commonly used with measurement instruments. It is
appropriate to acknowledge this as a weakness in measurement methodology. At the
same time, this less formal process of instrument development and refinement was more
consonant with Kalenjin culture than Western conventions, and it arguably made
significant contributions to strengthening both the validity and reliability of the
questionnaires.
Data Collection
The questionnaire for collecting general demographic data from seminar
participants was administered by research assistants, either the day of the workshop or
during a follow-up visit shortly thereafter. Two subsequent rounds of interviews were
conducted by research assistants in the weeks after the training activities. The first
interview, scheduled following an interval of about four weeks after a seminar, aimed at
determining the degree to which each respondent had adopted one or more innovations
recommended in the training. The second interview took place four to six weeks after the
first one, and focused on assessing the extent to which participants had diffused
recommended innovations to other people in their networks.
The administration of the data-collection instruments typically took place at a
respondent’s home, most often in the context of sharing cups of tea and perhaps
something to eat. In most cases a research assistant carefully explained each item, using
the Nandi language predominantly but interspersing English and Kiswahili elements as
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needed or helpful. After responses on each questionnaire were recorded, the items were
reviewed by the researcher and, in most cases, also by another of the research assistants,
to check for completeness and intelligibility of the data provided. When any question
arose in relation to the recorded information from participants, one of the research
assistants contacted the respondent again to clarify or amplify his or her response. This
review and follow-up procedure provided further warrant for confidence in the reliability
of the data received.
The likelihood of the occurrence of non-response issues was negligible because of
the direct administration of the interview schedules by the research assistants to the
seminar participants. The setting of the surveys and interviews was face-to-face, either at
the workshop venue on the demonstration farm or the home of the respondent. No mailout or web-based instruments were used.
Data Analysis
The demographic questionnaire and the two interview schedules enabled
collection of extensive and diverse descriptive data. These data were fundamental to three
distinct analytical tasks that were at the core of this research. First, it was essential to
develop an understanding of the participants themselves, and the various ways in which
they interacted with their social, economic and environmental contexts. This process was,
of course, more synthetic than analytic, but the methodology exemplified the properly
complementary nature of the two research components (Ritchey, 1991). The descriptive
data, particularly from the demographic survey, were the basic resource for this task. The
tables in Chapter Four report most of the data in the form of frequencies and percentages.
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Second, these data not only described certain inherent characteristics of the
participants, but also revealed much about their attitudes, thoughts, beliefs and behaviors
regarding both the decision to adopt innovations and also to disseminate them to others.
The insights generated from comparing data in this category with established constructs
in existing diffusion theory contributed to fulfilling the overall purpose of this research:
to expand the existing knowledge base about the role of people of faith in rural African
communities as informal change agents. Substantive discussion of the results of this
aspect of the analytical process was included with the research conclusions in Chapter
Five.
The third use of the descriptive data was to provide a basis for determination of
the demographic and criterion variables among which associations would be explored.
Quantitative correlational analysis was used to assess the magnitude of relationships
between selected demographic characteristics of workshop participants and their
subsequent behaviors related to adoption and diffusion of the practices recommended by
the trainers. The demographic-variable category included gender, age, education level,
farm size, membership in a farmers’ group, total number of information sources,
religious/denominational affiliation, and frequency of involvement in church activities.
The behavioral outcome or criterion variables were adopter/non-adopter; extent of
adoption demonstrated by the number of innovations adopted; diffuser/non-diffuser;
extent of diffusion demonstrated by the number of innovations diffused; and extent of
diffusion demonstrated by the estimated number of secondary adopters (i.e., others who
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adopted after workshop participants in the same social network adopted). The unit of
analysis for the study was the individual farmer.
The correlational test of choice would ordinarily be Pearson product-moment
correlation (Pearson’s r). This procedure, however, assumes that data are measured at the
interval level, at least. Most of the data gathered for the present study were categorical in
nature, some measured at the nominal level and some at the ordinal level. Two among the
demographic variables, age and farm size, were interval-level data. It is possible to
analyze associations using point-biserial (rpb) and biserial (rb) correlations (which are
actually versions of the Pearson’s product-moment correlation) if one variable is
continuous and the other dichotomous. Since two of the criterion variables were binary
(adopter/non-adopter, diffuser/non-diffuser), it was possible to apply point-biserial and/or
biserial tests to investigate the relationships between them and the two interval-level
variables (age, farm size).
The difference between rpb and rb is subtle. The former is appropriate for
dichotomies that are discrete, with no underlying continuum. Examples could include
gender as traditionally defined (male/female) and graduation (graduated/not graduated).
A biserial correlation is applied to a dichotomy that does have an underlying continuum
or scale. An example of this could be passing or failing an exam—two alternatives, but
one student might have failed with a grade of 59, while another managed only a 23. Both
students are on the same side of the dichotomy, but there are still degrees of achievement
that differentiate them (Field, 2009). For the purposes of this study, the point-biserial
correlation seemed to be the more appropriate procedure to use with the binary variables
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adopter/non-adopter and diffuser/non-diffuser. At the same time, the possibility was
acknowledged that real-world complexities could make it difficult in some situations to
make a simple positive or negative judgment about whether someone adopted or not, or
disseminated an innovation or not. Arguably, there are degrees of success or failure in
adoption and diffusion, even if these are not as clearly defined as a student’s exam score.
These ambiguities were taken into consideration and it was decided to calculate both
point-biserial and also biserial correlation statistics in the few instances where the
measurement-level of the data qualified for these procedures.
The categorical level of most of the collected data having ruled out the general
use of Pearson’s r, the preferred parametric test, two nonparametric correlations were
considered: Spearman’s rho (rs) and Kendall’s tau (τ). Field (2009), in his chapter on
correlations, noted that while Spearman’s rho is the more popular of the two, Kendall’s
tau is probably more appropriate for relatively small sample sizes and data that contain
many similar values. He added that the latter may also provide a more accurate indication
of the actual correlation in the population. Based on these observations, it was decided to
rely on Kendall’s tau for most of the analyses of associations between demographic and
criterion variables.
The use of descriptive data in combination with correlational analysis has been
used in a number of other studies. An Indian researcher conducted an inquiry into
consumer adoption of personal computers in India, investigating relationships between
demographic variables and adoption and behaviors in ways similar to those used in the
present study (Krishnaswamy, 2006). Examples of research articles relying primarily on
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correlation analysis come from a variety of fields. Frantz and Mayer (2004) conducted
correlational research in the area of environmental psychology. Decker’s (1987) research
in business sociology reflected similar methodology. Bursal (2006) investigated
mathematics-related anxiety in pre-service elementary teachers with correlational
analysis. The work of Cavane and Donovan (2011) on the adoption of improved maize
varieties and chemical fertilizers was correlational research. Adisa (2011) utilized
descriptive-questionnaire data and basic correlational analysis to research conflicts
between farmers and herdsmen in Nigeria.
Timeline
The timeline followed in conducting this research began in early September, 2011
with an initial visit to Twiga to meet with community and demonstration-farm leaders. It
was important to honor Kalenjin cultural conventions by participating in public mutual
introductions and presenting the proposal for the research project with all of the local
stakeholders in attendance. This was also the visit during which research assistants were
selected, hired, and given a basic orientation in data-collection procedures, with extensive
participation from assorted community leaders.
A second visit took place in November, 2011, in conjunction with the dairymanagement seminar at the demonstration farm. Additional training was given to the
research assistants as they began to make plans for the follow-up interviews that would
begin about four weeks after the workshop. The second seminar, on poultry-keeping, was
presented near the end of December, 2011 at the demonstration farm. The researcher
traveled a third time to Kenya in late January, 2012, to be present for the bee-keeping
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training and to monitor the data-collection process. His fourth and final visit to Twiga
during the research process was at the beginning of May, 2012. At that time all the data
were reviewed together with the three research assistants, and all payment of wages and
reimbursements for out-of-pocket expenses were finalized.
Drafting of the research report, based on the existing research proposal, began in
May, 2012. This continued after a hiatus in June and early July to take a research class.
The initial draft of the report of study was completed in mid-September, 2012.
Ethics
This research was conducted in keeping with the researcher’s commitment to
conduct this study according to the highest ethical standards, and in compliance with
Texas Tech University’s ethical requirements for all research done under its institutional
auspices. Accordingly, prior to initiating the study an application was submitted to the
university’s Institutional Review Board (IRB) Protection of Human Subjects Committee
for an exemption (i.e., the proposed study would be judged exempt from the need for
detailed scrutiny and evaluation for possible breach-of-ethics threats). The application for
exemption was based on one of the rationales stipulated by the IRB, that the research
would involve only the use of survey or interview procedures, and that the information
from respondents would be recorded in such a way that they could not be identified
directly or through identifiers linked to them. Informed consent was implicit in the
willingness of the trainees to participate in the interviews, and they were explicitly
assured of the confidentiality of their information at the times that the instruments were
administered. Based on this description of the research, and the determination that it
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would involve minimal risks to participants, the exemption was granted. A copy of the
approval letter and the application appears in Appendix H.
Conclusion
In retrospect, the exigencies of conducting this research transatlantically as well
as cross-culturally were more methodologically challenging than they appeared in
prospect. An array of logistical complications imposed limits on rigor and on the
activities of data collection themselves. As a result, not all of the research components
originally proposed could be implemented at all, or, in other instances, could be carried
out in such a way that they were usable. For example, the proposal included plans to
administer knowledge pre-tests and post-tests in connection with each of the three
training events. This was attempted, but it proved impossible to execute effectively
because of time constraints and other factors beyond the control of the organizers.
Notwithstanding these real-world limitations, however, the methods and measures here
described were used by the researcher, with enthusiastic help from his capable assistants,
to obtain the findings presented in the next chapter.
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Chapter Four
Findings
Introduction
The findings for this study are a result of the analysis of data collected from
farmer-participants in three agricultural seminars (on dairy management, poultry-keeping,
and bee-keeping) using three instruments. The first in order of time was a survey
designed to obtain demographic data that would become the basis for deriving the
variables that were to be used later in correlational analysis. The other two instruments
were interview schedules with questions configured to elicit from workshop trainees
information about their thoughts and activities regarding their adoption of recommended
innovations and subsequent dissemination to others. The dataset from each of the
seminars was analyzed separately, and both the descriptive demographic data and also the
results of correlational analysis were arranged in this chapter in connection with the
particular training event from which they originated.
Findings in Relation to Research Objective One
Research Objective One was to identify and describe the demographic
characteristics of farmers in the Twiga community who participated in three agricultural
seminars at the Twiga demonstration plot. The overall purpose of this study was to look
for associations between the characteristics of these farmers and their post-training
effectiveness in diffusing to other people the agricultural innovations about which they
learned in the workshops. Tables 4.1-4.8 report the demographic data provided by the
participants in each seminar.
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Table 4.1 contains gender data by frequency and percentage for all three seminar
groups. The percentage of women in attendance at the poultry-keeping seminar was over
twice that of female participation in the other two workshops.
Table 4.1
Demographic Data: Gender
Dairy-Management

Poultry-Keeping

Bee-Keeping

(n = 30)

(n = 28)

(n = 32)
Frequency

Percent

Frequency

Percent

Frequency

Percent

Female

6

18.75

13

43.33

6

21.43

Male

26

81.25

17

56.67

22

78.57

Table 4.2 shows the proportions of three different age-sets among seminar
participants. There was a much higher percentage in the youngest age-set at the poultrykeeping and bee-keeping seminars than at the dairy-management seminar. The
proportions were more similar in the second age-group, but attendees in the oldest set
were many more in the dairy seminar than in the poultry and bee workshops.
Table 4.2
Demographic Data: Age
Dairy-Management

Poultry-Keeping

Bee-Keeping

(n = 32)

(n = 30)

(n = 28)

(years)

Frequency

Percent

Frequency

Percent

Frequency

Percent

16-40

12

37.50

20

66.67

15

53.57

41-55

13

40.63

9

30.00

10

35.71

56-74

7

21.88

1

3.33

3

10.71
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Table 4.3 reports data on the education levels of participants in the three
workshops, by frequency and percentage. The proportions of attendees with primary and
secondary educational backgrounds only were similar across the three samples, but beekeeping seminar trainees included almost twice the percentage of those with a vocational
or teacher-training education level compared with the other two seminar groups.
Table 4.3
Demographic Data: Education Level
Dairy-Management
(n = 32)

Poultry-Keeping
(n = 30)

Bee-Keeping
(n = 28)

Frequency

Percent

Frequency

Percent

Frequency

Percent

Primary

13

40.63

11

36.67

11

39.29

Secondary

16

50.00

16

53.33

12

42.86

Vocational/
Teachertraining

3

9.38

3

10.00

5

17.86

Table 4.4 displays data on farm sizes (in acres) of those who attended all three
seminars. Only one quarter of those at the dairy-management seminar had farms of less
than five acres, compared with from over half to two-thirds of those at the poultrykeeping and bee-keeping seminars. This was reversed for farms of from five to eleven
acres: half of the dairy trainees had farms in this size range, compared with just over a
quarter for poultry trainees and just under a quarter for bee trainees. The first and third
workshop attendees who had farms larger than twelve acres were both at 25%, while only
7% of attendees at the second seminar had land in that size range. The mean acreage for
all seminar participants was 7.28 acres. This number was influenced by the presence of a
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few farms that were much larger than most of the others. The median and mode for all
workshop attendees were both five acres.
Table 4.4
Demographic Data: Farm Size

(acres)

Dairy-Management

Poultry-Keeping

Bee-Keeping

(n = 32)

(n = 30)

(n = 28)

Frequency

Percent

Frequency

Percent

Frequency

Percent

0-4

8

25.00

20

66.67

15

53.57

5-11

16

50.00

8

26.67

6

21.43

12-50

8

25.00

2

6.67

7

25.00

Table 4.5 shows the frequencies and percentages of trainees at all three
workshops who were members of local farmers’ groups of various kinds. Over seventy
percent of those in the dairy-management and bee-keeping seminars reported
membership in farmers’ groups, but the figure for poultry-seminar trainees was lower at
sixty percent.
Table 4.5
Demographic Data: Membership in a Farmers’ Group

Dairy-Management

Poultry-Keeping

Bee-Keeping

(n = 32)

(n = 30)

(n = 28)

Frequency

Percent

Frequency

Percent

Frequency

Percent

Yes

23

71.88

18

60.00

22

78.57

No

9

28.13

12

40.00

6

21.43
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Table 4.6 reports data on the total number of information sources (such as media
outlets, friends and neighbors, extension officers, etc.) on which farmers who attended
the seminars indicated that they relied for information. The relative percentages of those
who relied on one, two, three, or four information sources were quite similar across all
three workshop groups. A considerable majority of those in all three workshops reported
relying on two or three different sources for agricultural information (from 69% to 77%).
Sources included seminars, radio and/or TV, neighbors and friends, and government
extension officers.
Table 4.6
Demographic Data: Number of Information Sources

Dairy-Management

Poultry-Keeping

Bee-Keeping

(n = 32)

(n = 30)

(n = 28)

# Info
sources

Frequency

Percent

Frequency

Percent

Frequency

Percent

0

5

15.63

0

0.00

0

0.00

1

4

12.50

5

16.67

5

17.86

2

10

31.25

14

46.67

12

42.86

3

12

37.50

9

30.00

8

28.57

4

1

3.13

2

6.67

3

10.71

Table 4.7 shows the church affiliation of all seminar attendees. None reported a
religious preference other than Christian. Roman Catholics were most numerous in the
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dairy-management and poultry-keeping workshops, but were fewer than the Africa Inland
Church members at the bee-keeping seminar. Seventh Day Adventists attendance
dropped by over two-thirds at the last seminar, compared with their numbers at the first
two, while Africa Inland Church parishioners were more than twice as many at the last
workshop by percentage as they had been at the first two. The Church of Christ had three
to four times as many members at the second and third events as were present at the first
one.
Table 4.7
Demographic Data: Church Affiliation
Dairy-Management

Poultry-Keeping

Bee-Keeping

(n =32)

(n = 30)

(n = 28)

Frequency

Percent

Frequency

Percent

Frequency

Percent

Roman
Catholic

15

46.88

10

33.33

8

28.57

Anglican

2

6.25

1

3.33

2

7.14

Seventh Day
Adventist

8

25.00

7

23.33

2

7.14

Africa
Inland
Church

5

15.63

4

13.33

9

32.14

Church of
Christ

2

6.25

8

26.67

6

21.43

Pentecostal

0

0.00

0

0.00

1

3.57
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Table 4.8 displays data concerning frequency of participation in church activities
by workshop trainees. The dairy-management group had relatively more attendees than
the others who attended church functions only a few times a year. The most noticeable
difference among the three groups was the 23% of poultry-keeping trainees who
indicated participation in church functions more often than once a week, compared with
16% for the dairy-management group and 14% for the bee-keeping group.
Table 4.8
Demographic Data: Frequency of Participation in Religious Activities
Dairy-Management

Poultry-Keeping

Bee-Keeping

(n = 32)

(n = 30)

(n = 28)

Frequency

Percent

Frequency

Percent

Frequency

Percent

Few times a
year

7

21.88

5

16.67

4

14.29

Once/twice a
month

7

21.88

3

10.00

6

21.43

Once a week

13

40.63

15

50.00

14

50.00

More than
once a week

5

15.63

7

23.33

4

14.29

Findings in Relation to Research Objective Two
Research Objective Two was to identify and describe the perceptions and
behavior of seminar participants concerning their adoption of practices recommended by
workshop trainers. This objective focused on obtaining the first installment of descriptive
data that would furnish the components for criterion variables to function in correlational
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procedures with the demographic variables already identified under Research Objective
One. Specifically, the data for this objective came from trainees’ responses to questions
in the first follow-up interview, conducted at least four weeks after each seminar. The
topics of these data were the thoughts and behaviors of participants related to their
decisions to adopt innovative or improved practices recommended in the recently
attended seminar. Tables 4.9-4.28 present the adoption-related data organized by
workshop.
Instructors in each seminar recommended specific agricultural innovations and
improved practices for trainees to implement. To promote clarity in communication as
research data were collected, the follow-up interview questions about these
recommendations from each seminar were grouped into categories or domains. The
categories for dairy management were feeding, breeding, and cow health. For poultrykeeping, they were housing, breeds, vaccination, feeding, and brooder use. The practice
domains for bee-keeping were bee-keeping itself, hive types, hive maintenance, and
product harvesting and processing. Most of the tables in this chapter associated with
Research Objectives Two and Three reflect this arrangement, with specific innovative or
improved practices listed together by category.
Table 4.9 displays data on the frequencies and percentages of dairy-management
trainees who made decisions to adopt specific practices recommended in the seminar.
There were somewhat higher adoption rates for feeding practices than for the other
categories. Only one participant reported using AI before the seminar, so even after a
25% post-seminar adoption rate, the majority of the sample was still not using AI.
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Table 4.9
Adoption Behaviors: Decision to Adopt (Dairy-Management Seminar)
Recommendation

Frequency

Percent

Feeding

Recommendation

Frequency

Percent

8

25.00

Breeding

Napier grass

10

31.25

Maize stover

17

53.13

Cow Health

Wheat stems

15

46.88

De-worm

5

15.63

Hay

7

21.88

Spray

3

9.38

Bean straw

13

40.63

Dip

4

12.50

81.25

Increased
frequency of
any/all

21

65.63

Clean water

26

AI

Note: n = 32.
Table 4.10 shows the extent of adoption among the dairy-management trainees in
terms of the number of innovations that they decided to implement. About 72% of these
farmers made adoption decisions for improved practices in at least two of the three
recommendation domains.
Table 4.10
Adoption Behaviors: Extent of Implementation (Dairy-Management Seminar)
Frequency (n = 32)

Percent

No recommendation adopted

3

9.38

One recommendation or more adopted in one domain
only

6

18.75

Recommendations adopted in two domains only

17

53.13

Recommendations adopted in all three domains

6

18.75
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Table 4.11 reports data about the information sources that were viewed by dairymanagement learners as primary and secondary factors in their decisions to adopt
recommended improvements in feeding their dairy cattle. Respondents were asked to
select only one information source as primary, but were permitted to select more than one
source as secondary (this applied to the results in this table and also Tables 4.12 and
4.13). By large margins, participants identified the Twiga agricultural seminars as
primary, and mass media channels (radio and TV) as secondary information sources.
Table 4.11
Adoption Perceptions and Motivations (Dairy-Management Seminar): Information
Sources as Factors in Decision to Adopt
A. Improved Feeding (At Least One Recommended Practice; n = 27)
Primary factor

Secondary factors

Frequency

Frequency

1. Seminar at demonstration farm

22

4

2. Example of neighbors & friends

0

5

3. Information on radio or TV

1

12

4. Information from an extension officer

1

7

5. Other

0

3

Sources of information/influence behind adoption

Table 4.12 continues the presentation of responses from dairy-managementseminar attendees concerning the factors in their adoption decisions. The data in this table
concern the recommendations connected with the use of AI in breeding. Again, the
seminar was the leading primary factor, but the secondary-factor choices were more
broadly distributed. The selection of information from an extension officer as a primary
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factor occurred half as many times as the seminar. This was a higher proportion of
selections of extension-officer input as a primary information source than was received
for any of the other recommended practices in the dairy workshop.
Table 4.12
Adoption Perceptions and Motivations (Dairy-Management Seminar): Information
Sources as Factors in Decision to Adopt (Continued)
B. Use Of AI in Breeding Dairy Cows (n = 8)
Sources of information/influence behind adoption

Primary factor Secondary factors
Frequency

Frequency

1. Seminar at demonstration farm

4

3

2. Example of neighbors & friends

0

3

3. Information on radio or TV

1

4

4. Information from an extension officer

2

1

5. Other

0

1

Table 4.13 shows the remaining data from dairy-management trainees regarding
primary and secondary factors in their adoption choices about improved practices for
maintaining the health of dairy cattle. Again, the demonstration-farm seminar was
selected far more often as a primary influence than the other options; but extension
officer was indicated just under one-third as many times and was the only one besides the
seminar to be cited more than once. The secondary, supplementary-factor selections were
again somewhat generally distributed, with only media channels selected much more
often than other options.
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Table 4.13
Adoption Perceptions and Motivations (Dairy-Management Seminar): Information
Sources as Factors in Decision to Adopt (Continued)
C. Maintaining Health of Dairy Cows (At Least One Recommended Practice; n = 22)
Primary factor Secondary factors
Sources of information/influence behind adoption

Frequency

Frequency

1. Seminar at demonstration farm

14

5

2. Example of neighbors & friends

0

4

3. Information on radio or TV

1

9

4. Information from an extension officer

4

5

5. Other

0

1

Table 4.14 shows the frequencies of reasons mentioned for deciding against
implementation of a recommendation by respondents who attended the dairymanagement seminar. By large margins, the most common reason cited was a lack of
money as a basis for deciding not to adopt a particular recommended practice.
Table 4.14
Reasons Reported for Non-Adoption in any of the Three Domains (Dairy-Management
Seminar)
Feeding
practices

AI

Maintaining
cows’ health

Frequency

Frequency

Frequency

I do not know how this would benefit me.

2

2

0

I do not have enough money.

10

15

4

It would be too much work.

2

2

0

Other reason

0

0

0

Reasons
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Table 4.15 displays data from attendees of the poultry-keeping seminar, including
frequencies and percentages of farmers who decided to adopt improved practices in the
five recommendation domains. Improvements to poultry housing and feeding were the
practices most frequently adopted, at 40% or more. The lowest rate (10%) was reflected
in the percentage of adoption decisions for a chick brooder.
Table 4.15
Adoption Behaviors: Decision to Adopt (Poultry-Keeping Seminar)
Recommendation

Frequency

Percent

Recommendation

Frequency

Percent

House with
raised/cement
floor (newly built
or improved)

13

43.33

Increased variety
of feeds

12

40.00

Acquired
improved breed

5

16.67

Vaccination
(starting vacc.
and/or adding
vacc. types)

7

23.33

Use of chick
brooder

3

10.00

Note: n = 30.
Table 4.16 presents findings on the extent of adoption behaviors by those who
attended the poultry-keeping seminar. The degree of adoption was measured in terms of
the number of innovations implemented. Half of the participants indicated no posttraining adoption decision, either because in some cases they were already practicing the
recommended practices, or because of factors shown in Table 4.22. There was only one
farmer who made adoption decisions in all five domains, but a fair spread of other
adopters at levels from one to four domains.
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Table 4.16
Adoption Behaviors: Extent of Implementation (Poultry-Keeping Seminar)
Frequency
(n = 30)

Percent

No recommendation adopted

15

50.00

One recommendation or more adopted in one domain only

4

13.33

Recommendations adopted in two domains only

4

13.33

Recommendations adopted in three domains only

2

6.67

Recommendations adopted in four domains only

4

13.33

Recommendations adopted in all five domains

1

3.33

Table 4.17 gives the frequencies of reported primary and secondary factors in
adoption decisions by poultry-seminar attendees, in the domain of improved housing. The
seminar itself was the unanimous choice of those who responded to this item on the
questionnaire. A large majority mentioned the example of other people as a secondary
factor. (For Tables 4.17-4.21, respondents were asked to indicate at least one source, and
only one, as primary, but also as many of the other sources listed that were additional,
secondary factors in their decisions to adopt.)

67

Texas Tech University, Ian Shelburne, December 2012

Table 4.17
Adoption Perceptions and Motivations (Poultry-Keeping Seminar): Information Sources
as Factors in Decision to Adopt
A. Recommended/Improved Housing (n = 13)
Sources of information/influence behind adoption

Primary factor Secondary factors
Frequency

Frequency

1. Seminar at demonstration farm

12

0

2. Example of neighbors & friends

0

10

3. Information on radio or TV

0

3

4. Information from an extension officer

0

0

5. Other

0

0

Table 4.18 displays the frequencies of primary and secondary information sources
that influenced participants in the poultry-keeping seminar to adopt certain
recommendations in the area of improved breeds. Again, the seminar at the
demonstration farm was listed by all adopters as the primary influence, and the examples
of friends and neighbors as the leading secondary factor in their decisions.
Table 4.18
Adoption Perceptions and Motivations (Poultry-Keeping Seminar): Information Sources
as Factors in Decision to Adopt (Continued)
B. Improved Breeds of Poultry (n = 5)
Primary factor Secondary factors
Sources of information/influence behind adoption

Frequency

Frequency

1. Seminar at demonstration farm

5

0

2. Example of neighbors & friends

0

4

3. Information on radio or TV

0

2

4. Information from an extension officer

0

0

5. Other

0

0
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Table 4.19 shows the frequencies of primary and secondary factors in the
adoption decisions regarding vaccination poultry by those who attended the poultry
seminar. As in other domains, all respondents indicated that the Twiga seminar was the
primary factor in their adoption decisions, with the example of other people the strongest
secondary factor for most of them.
Table 4.19
Adoption Perceptions and Motivations (Poultry-Keeping Seminar): Information Sources
as Factors in Decision to Adopt (Continued)
C. Begin or Increase Vaccinations (n = 7)
Primary factor Secondary factors
Sources of information/influence behind adoption

Frequency

Frequency

1. Seminar at demonstration farm

6

1

2. Example of neighbors & friends

0

7

3. Information on radio or TV

0

1

4. Information from an extension officer

0

0

5. Other

0

0

Table 4.20 reports the incidence of different sources of influence as primary and
secondary factors in the recommendation domain of poultry feeds, for participants in that
seminar. The workshop was selected unanimously as the primary factor for the adopters.
The example of friends and neighbors was the most-selected secondary factor, but several
also mentioned the workshop and media channels in this category.
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Table 4.20
Adoption Perceptions and Motivations (Poultry-Keeping Seminar): Information Sources
as Factors in Decision to Adopt (Continued)
D. Increase Variety of Feeds (n = 12)
Primary factor Secondary factors
Sources of information/influence behind adoption

Frequency

Frequency

1. Seminar at demonstration farm

7

5

2. Example of neighbors & friends

0

8

3. Information on radio or TV

0

4

4. Information from an extension officer

0

0

5. Other

0

0

Table 4.21 displays the findings as to the information sources that were primary
and secondary factors in the adoption decisions regarding use of a chick brooder by
attendees of the poultry-keeping seminar. There were only three farmers who
implemented use of a brooder between the time of the seminar and the first follow-up
interview. The pattern of influential factors was, nonetheless, the same as for the other
recommendation domains. The workshop was selected as the principal influence, with
friends’ and neighbors’ examples as secondary, no other sources being mentioned.
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Table 4.21
Adoption Perceptions and Motivations (Poultry-Keeping Seminar): Information Sources
as Factors in Decision to Adopt (Continued)
E. Brooder for Chicks (n = 3)
Primary factor Secondary factors
Sources of information/influence behind adoption

Frequency

Frequency

1. Seminar at demonstration farm

2

0

2. Example of neighbors & friends

0

1

3. Information on radio or TV

0

0

4. Information from an extension officer

0

0

5. Other

0

0

Table 4.22 presents reasons (organized according the five practice domains) cited
by those who attended the poultry-keeping seminar for recommended innovations that
they chose not to adopt. There was a smattering of selections for most of the reasons
listed by the interviewer, but the great majority of respondents indicated that insufficient
money was the main reason that they did not adopt a given practice.
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Table 4.22
Reasons Reported for Non-Adoption in Any of the Five Domains (Poultry-Keeping
Seminar)

Improved
Housing

Improved
Breeds

Vaccines

Increased
Variety of
Feeds

Brooder
for Chicks

Frequency

Frequency

Frequency

Frequency

Frequency

I do not know how
this would benefit
me.

0

1

0

1

3

I do not have enough
money.

12

19

6

9

13

It would be too
much work.

0

0

1

1

2

I do not know how
to do it.

0

0

3

0

5

Other reason

4

3

4

1

6

Reasons for nonadoption

Table 4.23 shows data collected from participants in the bee-keeping workshop
providing the frequencies and percentages of those who began bee-keeping, began using
improved hives, and/or implemented innovations in hive maintenance or harvesting and
processing honey. None of the participants reported beginning to keep bees between the
time of the workshop and the first follow-up interview, or beginning to use only late
evening or early morning as times for harvesting honey. From about 18% to 50%,
however, indicated that they had implemented one or more of the other
recommendations.
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Table 4.23
Adoption Behaviors: Decision to Adopt (Bee-Keeping Seminar)

Recommendation

Frequency

Percent

Begin beekeeping

0

0.00

Improved hive

8

28.57

Hive maintenance

Access to clean
water

5

17.86

Access to food

9

32.14

Protected from
predators

7

25.00

Safe distance
from humans

8

28.57

Recommendation

Frequency

Percent

Late evening/
early morning

0

0.00

Clean storage
containers

13

46.43

Purification
methods

14

50.00

Harvesting &
processing

Note. n = 28.
Table 4.24 displays data regarding the extent of implementation of recommended
practices from the bee-keeping workshop. The degree of adoption was measured by the
number of innovations that were implemented by participants. Although the percentages
were fairly evenly distributed among non-adopters and those who adopted in one, two or
three of the domains, the two-domain-adopter category was largest by a slight margin.
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Table 4.24
Adoption Behaviors: Extent of Implementation (Bee-Keeping Seminar)
Frequency
(n = 28)

Percent

No recommendation adopted

6

21.43

One recommendation or more adopted in one domain only

7

25.00

Recommendations adopted in two domains only

9

32.14

Recommendations adopted in all three domains

6

21.43

Table 4.25 shows findings concerning the frequencies of primary and secondary
factors in adoption decisions about improved hives, as reported by participants in the beekeeping seminar. The workshop itself was the only factor selected by respondents as
primary. The most frequently indicated secondary factor was the example of friends and
neighbors. (For Tables 4.25-4.27, respondents were asked to choose at least one source—
only one—as primary, but as many of the other sources listed as were supplementary,
secondary factors in their decisions to adopt.)
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Table 4.25
Adoption Perceptions and Motivations (Bee-Keeping Seminar): Information Sources as
Factors in Decision to Adopt
A. Improved Hive (n = 8)
Primary factor Secondary factors
Sources of information/influence behind adoption

Frequency

Frequency

1. Seminar at demonstration farm

8

0

2. Example of neighbors & friends

0

5

3. Information on radio or TV

0

2

4. Information from an extension officer

0

1

5. Other

0

1

Table 4.26 presents data regarding information sources that functioned as primary
or secondary factors in decisions by participants in the bee-keeping seminar whether to
adopt recommendations for proper hive maintenance. Attendees unanimously selected the
workshop experience as the most influential information source in their decision to
implement improved hive-maintenance practices. Responses on secondary factors were
widely distributed, but the one most often selected was the example of neighbors and
friends.
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Table 4.26
Adoption Perceptions and Motivations (Bee-Keeping Seminar): Information Sources as
Factors in Decision to Adopt (Continued)
B. Hive Maintenance (At Least One Practice; n = 17)
Primary factor Secondary factors
Sources of information/influence behind adoption

Frequency

Frequency

1. Seminar at demonstration farm

17

0

2. Example of neighbors & friends

0

10

3. Information on radio or TV

0

6

4. Information from an extension officer

0

5

5. Other

0

4

Table 4.27 reports the findings for bee-keeping learners regarding various
information sources as primary and secondary factors in their adoption decisions about
improved practices for harvesting and processing honey. As with the preceding
recommendation domains, all respondents agreed that the seminar training was primary
as a factor in their deciding to implement certain practices. The example of other people
around them was the leading secondary factor in terms of the number of those who
selected it.
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Table 4.27
Adoption Perceptions and Motivations (Bee-Keeping Seminar): Information Sources as
Factors in Decision to Adopt (Continued)
C. Harvesting & Processing (At Least One Practice; n = 18)
Primary factor Secondary factors
Sources of information/influence behind adoption

Frequency

Frequency

1. Seminar at demonstration farm

18

0

2. Example of neighbors & friends

0

10

3. Information on radio or TV

0

7

4. Information from an extension officer

0

5

5. Other

0

2

Table 4.28 presents data related to bee-keeping trainees’ decisions not to adopt
certain recommended practices. The frequencies of the reasons that they cited are
reported in the table by innovation domain. The most commonly mentioned reason for
non-adoption of improved hives and hive-maintenance recommendations was lack of
money. A notable minority, however, referred to not having sufficient time to acquire
improved hives within the time between the workshop and the first follow-up interviews.
The shortage of time was actually the factor cited by a majority of non-adopters in the
category of harvesting and processing innovations.
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Table 4.28
Reasons Reported for Non-Adoption in any of the Three Domains (Bee-Keeping Seminar)

Improved
Hives

Hive
Maintenance

Harvesting
&
Processing

Frequency

Frequency

Frequency

I do not know how this would benefit me.

1

0

0

I do not have enough money.

12

4

2

It would be too much work or too difficult.

0

1

0

I have not had enough time to do it since the
seminar.

7

1

3

Other reason

2

0

0

Reasons

Findings in Relation to Research Objective Three
Research Objective Three was to identify and describe the perceptions and
behavior of seminar participants concerning their diffusion to others of practices
recommended by workshop trainers. Its purpose was to collect data from workshop
participants’ responses to the second interview, concerning diffusion of recommended
practices to others in the community. The data tables in this section (Tables 4.29-4.67)
are similar to those connected with the preceding objective, and are descriptive in nature.
There are, however, additional data related to ideas, perceptions and motivations
concerning the diffusion process. Including these data was in keeping with the principal
research concentration on how Twiga farmers, with training, functioned as informal
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change agents in the innovation-dissemination process (see the discussion of the purpose
of the research, chapter one, p. 1).
Table 4.29 shows data related to the rates of successful diffusion of recommended
practices by participants in the dairy-management seminar. Frequencies and percentages
are given for the number or trainees reporting successful diffusion, and frequencies are
displayed of the numbers of secondary adopters as estimated by the diffusers.
Table 4.29
Diffusion Behaviors: Rate of Success (Dairy-Management Seminar)

Recommended
practice adopted by
others

Frequency
of
participant
s reporting
successful
diffusion

%

Participants’ estimates of # of others in
their social network who adopted at
least one recommended practice after
participant-adoption

Very
few

Less
than
half

About
half

More
than
half

Almos
t all

Improved variety of feeds

27

84.38

11

2

10

4

0

Use of AI for breeding

9

28.13

7

0

2

0

0

Cow health-maintenance
practices

25

78.13

9

4

6

7

2

Note. n = 32.
Table 4.30 presents frequencies and percentages, by recommendation domain, of
several types of interaction between participants in the dairy-management workshop and
potential secondary adopters in the community. The percentages of participantinteractions were remarkably uniform by category, with those reported for the use of AI
much smaller than those in the other two domains.
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Table 4.30
Diffusion-Related Interactions Between Informal Change Agents and Other Potential
Adopters (Dairy-Management Seminar)
Categories of recommended practices
Cow health
maintenance
practices

Improved variety
of feeds

Use of AI for
breeding

Frequency

%

Frequency

%

Frequency

%

Observation of
participant’s adoption
of an innovation

27

84.38

8

25.00

27

84.38

Questions from others
about the innovation

26

81.25

9

28.13

27

84.38

Explicit
recommendation to
adopt the innovation

27

84.38

9

28.13

27

84.38

Interaction type

Note. n = 32.
Table 4.31 displays data regarding categories of other people with whom trainees
from the dairy-management seminar interacted as potential adopters of practices already
implemented by the research participants. Frequencies and percentages of attendees who
reported interaction with others in various relationships for each innovation category are
given. The amount of interaction mentioned in regard to the use of AI was much lower
than the amounts in the other two domains, most of which registered percentages of 50%
or more across all four social classifications.
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Table 4.31
Diffusion-Related Interactions: Categories of Others as Potential Adopters by Innovation
Topic (Dairy-Management Seminar)

Interacted with
others about
improved variety
of feeds

Interacted with
others about use of
AI for breeding

Interacted with
others about cow
health
maintenance
practices

Frequency

%

Frequency

%

Frequency

%

Relatives

20

62.50

8

25.00

23

71.88

Neighbors

26

81.25

8

25.00

25

78.13

Members of same
church

15

46.88

6

18.75

18

56.25

Other friends

23

71.88

6

18.75

21

65.63

Social Categories

Note. n = 32.

Table 4.32 contains data concerning the perceptions of dairy-management trainees
about the sources of information that were factors in the adoption decisions of others who
implemented improvements after the seminar trainees having done so. Frequencies of the
citations of perceived factors are organized by category of recommendations (domains).
Seminar training was most-mentioned in all domains, followed by the influence of
others’ demonstrating the practice and of media channels at about the same frequency.
Extension officers as influential information sources were mentioned much less
frequently, except in regard to the use of AI, when they were cited only twenty to thirtythree percent less often than the influence of media and peers.
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Table 4.32
Diffusion Perceptions and Motivations (Dairy-Management Seminar): Information
Sources Perceived as Factors in Decision by Others to Adopt
Improved
feeding (at
least one
practice;
n = 27)

Use of AI
in
breeding
(n = 9)

Maintaining
health (at
least one
practice;
n = 25)

Frequency

Frequency

Frequency

1. Training in a seminar

25

7

23

2. Example of neighbors & friends

16

5

14

3. Information on radio or TV

14

6

18

4. Information from an extension officer

4

4

9

Sources of information/influence behind
adoption

Table 4.33 reports data as to perceptions by attendees of the dairy-management
seminar of the relative advantages that helped motivate secondary adopters to make their
adoption decisions in the domain of improved feeding. Frequencies are given for
perceived-benefit factors identified as primary and secondary. (For Tables 4.33-4.35,
respondents were asked to indicate only one advantage as primary, but also as many of
the other perceived benefits listed that were additional, secondary factors in others’
decisions to adopt.) Increased milk production was the clear favorite as the primary
beneficial factor, and improved overall cow health the leading secondary factor.
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Table 4.33
Diffusion Perceptions and Motivations (Dairy-Management Seminar): Perceived
Benefits (Relative Advantages) as Factors in Decision to Adopt
A. Improved Feeding (At Least One Recommended Practice; n = 27)
Primary
factor

Secondary
factors

Frequency

Frequency

1. Better overall cow nutrition

2

20

2. More milk produced

21

5

3. Less chance of ingesting toxins

0

8

5. Other

2

9

Perceived benefits behind adoption by others (non-trainees)

Table 4.34 continues the presentation of data indicating dairy-seminar
participants’ perceptions of the relative advantages that factored into decisions by others
to implement the improved practices being modeled by the trainees. In this table the
perceived benefits in the minds of the secondary adopters relate to the use of AI in
breeding. Improving the quality of one’s stock was nominated several times as a primary
factor and also as (the leading) secondary factor by different respondents. Increased milk
production, however, was again the most often mentioned benefit as a perceived primary
factor in secondary adoption decisions.

83

Texas Tech University, Ian Shelburne, December 2012

Table 4.34
Diffusion Perceptions and Motivations (Dairy-Management Seminar): Perceived
Benefits (Relative Advantages) as Factors in Decision to Adopt (Continued)
B. Use of AI in Breeding Dairy Cows (n = 9)

Primary
factor

Secondary
factors

Frequency

Frequency

1. Improving quality of stock

3

4

2. More milk produced

6

3

3. Other

0

2

Perceived benefits behind adoption by others (non-trainees)

Table 4.35 gives frequencies of nominations by dairy-management-seminar
participants of the benefits of maintaining cow health that they perceived to be most
attractive to other potential adopters. Better health for cows was mentioned most often as
a primary factor, and it was also the second most cited perceived benefit as a secondary
factor. The leading secondary factor was reduced likelihood for disease to spread cow-tocow.
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Table 4.35
Diffusion Perceptions and Motivations (Dairy-Management Seminar): Perceived
Benefits (Relative Advantages) as Factors in Decision to Adopt (Continued)
C. Maintaining Health of Dairy Cows (At Least One Item; n = 25)

Primary
factor

Secondary
factors

Frequency

Frequency

1. Better health for cows

13

12

2. Longer life for cows

1

5

3. Disease less likely to spread cow-to-cow

3

17

4. More milk produced

5

2

5. Other

2

3

Perceived benefits behind adoption by others (non-trainees)

Table 4.36 reports the reasons perceived by participants in the dairy-management
workshop for non-adoption by others. The frequencies of the selections of each reason
listed are given by recommendation domain. The reason most commonly mentioned by
research subjects for others’ non-adoption was lack of money. A sizable minority felt that
others did not adopt a particular innovation because they saw it as too much work or too
difficult to implement.
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Table 4.36
Reasons Perceived by Participants for Non-Adoption by Others (Dairy-Management
Seminar)

Feeding
practices

AI for
breeding

Frequency

Frequency

Frequency

They do not believe that this would benefit
them.

5

2

2

They do not have enough money.

25

9

29

They think it would be too much work.

18

4

6

They feel pressure from others not to adopt.

1

0

1

Reasons

Maintaining
cows’ health

Table 4.37 provides a list of possible motives to diffuse innovations to other
people. Frequencies are reported for primary and secondary motives, as reported by
dairy-management trainees. The results that appear in this table pertain to the domain of
improved feeding. All but one respondent indicated that more development for
improvement of community life was the primary reason and motivation for them to try to
disseminate improved agricultural practices to others. The most frequent choice for
secondary motivation was to fulfill one’s religious duty to do good to others. (For Tables
4.37-4.39, respondents were asked to indicate only one reason as primary, but also as
many of the other reasons listed that were supplementary, secondary factors in their
efforts to disseminate innovations to others.)
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Table 4.37
Diffusion Perceptions and Motivations (Dairy-Management Seminar): Reasons Reported
by Participants as Motivations to Diffuse Innovations to Others
A. Improved Feeding
Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

7

2. Gain others’ approval

1

0

3. More development, improved community life

22

4

4. Protect environment, conserve resources

0

10

5. Fulfill religious duty to do good for others

0

17

6. Other

0

3

Participants’ reasons as motivations to diffuse innovations to
others

Table 4.38 continues the presentation of data relating to the reasons indicated by
dairy-management learners as motivations to try to disseminate to others the use of AI as
a breeding technique. Frequencies are indicated for motivations in primary and secondary
categories. Again, a concern for increased development and improvement in community
life emerged as the almost unanimous choice for the leading primary motivation. This
time the most cited secondary motivation was protection of the environment and
conservation of resources, with fulfillment of moral obligation to do good to others
almost as well supported.
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Table 4.38
Diffusion Perceptions and Motivations (Dairy-Management Seminar): Reasons Reported
by Participants as Motivations to Diffuse Innovations to Others (Continued)
B. Use of AI in Breeding Dairy Cows

Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

0

2. Gain others’ approval

0

0

3. More development, improved community life

8

1

4. Protect environment, conserve resources

1

4

5. Fulfill religious duty to do good for others

0

3

6. Other

0

2

Participants’ reasons as motivations to diffuse innovations to
others

Table 4.39 continues presentation of primary and secondary motivations of dairymanagement trainees to seek to diffuse improved practices for maintaining the health of
dairy cows to others. Participants continued to focus on more development and improved
community life as primary motivations (this also received several nominations as a
secondary motivation). The motivation to diffuse innovations that received the most
support by seminar attendees as secondary was the moral/religious obligation to do good
to others.
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Table 4.39
Diffusion Perceptions and Motivations (Dairy-Management Seminar): Reasons Reported
by Participants as Motivations to Diffuse Innovations to Others (Continued)
C. Maintaining Health of Dairy Cows
Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

5

2. Gain others’ approval

0

0

3. More development, improved community life

20

7

4. Protect environment, conserve resources

0

5

5. Fulfill religious duty to do good for others

4

16

6. Other

0

2

Participants’ reasons as motivations to diffuse innovations to
others

Table 4.40 shows data indicating the rates of successful diffusion, collected from
participants in the poultry-keeping seminar. Frequencies and percentages of trainees
reporting successful diffusion are listed, along with their estimates of the numbers (in
ranges) of the secondary adopters whom they influenced. Apart from the use of a chick
brooder, for which diffusion was low, rates of dissemination of other practices were
substantial, from over a third to over half of participants reporting success. Estimated
numbers of secondary adopters were mostly in the very few category, but five trainees
indicated that more than half of their network members adopted improved feeds after
witnessing their implementation by the workshop trainees.
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Table 4.40
Diffusion Behaviors: Rate of Success (Poultry-Keeping Seminar)
Frequency
of
participants
reporting
successful
diffusion

%

Recommended practice
adopted by others

Participants’ estimates of how many
others in their social network who
adopted at least one recommended
practice after participant-adoption
Very
few

Less
than
half

About
half

More
than
half

Almost
all

Improved housing

14

46.67

8

3

2

1

0

Improved breeds

14

46.67

4

0

1

0

1

Begin or increase
vaccination

11

36.67

7

3

1

0

0

Increased variety of
feeds

16

53.33

9

2

1

5

0

Brooder for chicks

4

13.33

3

0

0

1

0

Note. n = 30.
Table 4.41 displays data related to interaction types between poultry-seminar
attendees and potential secondary adopters. The frequencies and percentages of the
trainees who engaged in these interactions are reported for each of the domains of
recommended practices. These data reflect a wide range of diffusion behavior, from a
low level with the use of a chick brooder (13% for all three types of interaction) to a
much higher level of activity (up to 60%) for improved housing.
90

Texas Tech University, Ian Shelburne, December 2012

Table 4.41
Diffusion-Related Interactions Between Informal Change Agents And Other Potential
Adopters (Poultry-Keeping Seminar)
Categories of recommended practices

Improved
housing

Improved
breeds

Begin or
increase
vaccination

Increased
variety of
feeds

Brooder for
chicks

Freq

%

Freq

%

Freq

%

Freq

%

Freq

%

Observation
of
participant’s
adoption of an
innovation

18

60.00

7

23.33

13

43.33

17

56.67

4

13.33

Questions
from others
about the
innovation

18

60.00

7

23.33

12

40.00

17

56.67

4

13.33

Explicit
recommendati
on to adopt
the innovation

17

56.67

8

26.67

14

46.67

17

56.67

4

13.33

Interaction
type

Note. n = 30.
Table 4.42 shows interactions (in different innovation categories) by participants
in the poultry-keeping workshop with others in various social relations who were
potential secondary adopters of practices already implemented by the seminar trainees.
Again, interactions concerning use of a chick brooder were much lower than for other
practices, which were at least twice that level and on up to 60% of the farmers who
attended the training, across all social groupings.
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Table 4.42
Diffusion-Related Interactions: Categories of Others as Potential Adopters by Innovation
Topic (Poultry-Keeping Seminar)

Interacted
with others
about
housing

Interacted
with others
about
improved
breeds

Interacted
with others
about
beginning/
increasing
vaccination

Freq

%

Freq

%

Freq

%

Freq

%

Freq

%

Relatives

18

60.00

9

30.00

15

50.00

17

56.67

4

13.33

Neighbors

17

56.67

9

30.00

14

46.67

17

56.67

4

13.33

Members of
same church

16

53.33

8

26.67

13

43.33

15

50.00

4

13.33

Other friends

14

46.67

6

20.00

9

30.00

12

40.00

4

13.33

Social categories

Interacted
with others
about
increased
variety of
feeds

Interacted
with others
about a
brooder for
chicks

Note. n = 30.

Table 4.43 continues the presentation of data from the poultry-keeping workshop,
now reporting participants’ perceptions of the roles of various information sources in the
adoption decisions of secondary adopters who were influenced by the trainees. The data
are arranged again according to the five domains in which recommendations for
improved practice were made by seminar instructors. Seminar-type training was viewed
as the most influential information source. Media outlets and the examples of neighbors
and friends were almost tied in number of nominations, but media channels ranked
slightly higher than demonstrations by others, over all.
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Table 4.43
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Information Sources
Perceived by Participants as Factors in Decision by Others to Adopt
Improved
housing

Improved
breeds

Begin /
increase
vaccines

Increase
variety
of feeds

Brooder
for
chicks

Sources of
information/influence behind
adoption

Freq.
n = 14

Freq.
n = 14

Freq.
n = 11

Freq.
n = 16

Freq.
n=4

1. Training in a seminar

14

9

11

16

4

2. Example of neighbors &
friends

8

3

4

12

4

3. Information on radio or
TV

11

7

7

12

2

4. Information from an
extension officer

3

2

2

2

0

Table 4.44 displays data on the perceptions of attendees at the poultry-keeping
seminar concerning the relative advantages of improved poultry housing as factors in the
adoption decisions of those who implemented it after the workshop trainees’ own
decision to do so. (For Tables 4.44-4.48, respondents were asked to indicate only one
advantage as primary, but also as many of the other perceived benefits listed that were
supplementary or secondary factors in others’ decisions to adopt.) The majority of the
trainees perceived protection from animal predators as the most influential primary
advantage of improved housing in the minds of secondary adopters. Most selected
security against thieves as the most widely recognized secondary advantage of
recommended housing designs.
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Table 4.44
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors in Decision to Adopt
A. Improved Housing (n = 14)
Primary
factor

Secondary
factors

Frequency

Frequency

1. Better protection from thieves

0

14

2. Better protection from wild animals

8

6

3. More control of feeding

5

3

4. Other

0

1

Perceived benefits behind adoption by others (non-trainees)

Table 4.45 details the perceived benefits to secondary adopters of keeping
improved poultry breeds, as assessed by attendees of the poultry-keeping seminar in
terms of primary and secondary factors in the adoption decisions of these adopters who
did not attend the Twiga workshop themselves. The most commonly selected perceived
primary benefit from improved breeds was increased egg production. Selections of
perceived secondary benefits were more widely distributed, but better meat production
was mentioned by slightly more respondents than better egg production in this category.
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Table 4.45
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors in Decision to Adopt (Continued)
B. Improved Breeds (n = 14)
Primary
factor

Secondary
factors

Frequency

Frequency

1. Better meat production

0

6

2. Better egg production

5

4

3. Greater resistance to disease

0

2

4. Other

1

1

Perceived benefits behind adoption by others (non-trainees)

Table 4.46 shows further results from the diffusion interview with participants in
the poultry-keeping seminar, concerning their views of the primary and secondary
relative advantages of poultry vaccination, as perceived by secondary adopters. As a
primary advantage most of the trainees selected greater resistance to disease, and in the
secondary position it was better meat production, followed closely by increased egg
production.
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Table 4.46
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors tn Decision to Adopt (Continued)
C. Beginning/Increasing Vaccination (n = 11)
Primary
factor

Secondary
factors

Frequency

Frequency

1. Better meat production

0

6

2. Better egg production

1

4

3. Greater resistance to disease

8

1

4. Other

1

1

Perceived benefits behind adoption by others (non-trainees)

Table 4.47 continues the report of responses from those who attended the poultrykeeping workshop concerning their understanding of the primary and secondary benefits
from using an increased variety of poultry feeds, as other adopters perceived them and
considered them in their adoption decisions. Increased egg production emerged as the
most often cited primary advantage, although a sizable minority also mentioned faster
maturation of pullets. The secondary perceived benefit that was selected by the greatest
number of trainees was better poultry health, with almost as many nominations for better
meat production.
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Table 4.47
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors in Decision to Adopt (Continued)
D. Increased Variety of Feeds (n = 16)
Primary
factor

Secondary
factors

Frequency

Frequency

1. Better meat production

0

14

2. Better egg production

9

8

3. Better poultry health

0

15

4. Faster maturation

6

10

5. Other

0

0

Perceived benefits behind adoption by others (non-trainees)

Table 4.48 presents data indicating the primary and secondary rankings of relative
advantages from the use of a chick brooder that poultry-seminar trainees believed to be
major factors in the adoption decisions made later by others who did not attend the Twiga
workshop. Having healthier chicks was regarded as the primary perceived benefit to
using a brooder. Opinions as to secondary benefits were broadly distributed, with most
support going to the loss of fewer chicks to disease.
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Table 4.48
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors in Decision to Adopt (Continued)
E. Brooder for Chicks (n = 4)
Primary
factor

Secondary
factors

Frequency

Frequency

1. Healthier chicks

3

1

2. Faster maturation

0

2

3. Lose fewer chicks to disease

0

3

4. Lose fewer chicks to predators

0

2

5. Other

1

0

Perceived benefits behind adoption by others (non-trainees)

Table 4.49 presents reasons that attendees of the poultry-keeping seminar
perceived to be operative in decisions made by other potential adopters not to implement
the improved practices modeled by the trainees in the community. The frequency data are
reported by the five domains in which recommendations were made. The foremost
reason, as cited far more often than the other reasons by the research participants and
consistent across all domains, was a lack of money.
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Table 4.49
Reasons Perceived by Participants for Non-Adoption by Others (Poultry-Keeping
Seminar)

Improved
housing

Improved
breeds

Begin/
increase
vaccines

Increase
variety
of feeds

Brooder
for
chicks

Freq.

Freq.

Freq.

Freq.

Freq.

They do not believe that
this would benefit them.

2

1

5

0

0

They do not have enough
money.

18

10

16

17

4

They think it would be
too much work.

6

1

2

0

0

They feel pressure from
others not to adopt.

0

0

2

1

0

Reasons

Table 4.50 shows the reasons that poultry-keeping trainees selected as their
primary and secondary motivations for seeking to disseminate to others the seminar
recommendation about improved housing. The one that was nominated far more often
than any other as a primary influence was the desire for more development and improved
community life. The most commonly mentioned secondary motive, receiving more than
twice as many selections as any other, was to fulfill one’s religious duty to do good to
other people. (For Tables 4.50-4.54, respondents were asked to indicate only one reason
as primary, but also as many of the other reasons listed that were supplementary,
secondary reasons for their efforts to disseminate innovations to others.)
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Table 4.50
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others
A. Improved Housing
Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

4

2. Gain others’ approval

0

2

3. More development, improved community life

13

5

4. Protect environment, conserve resources

0

5

5. Fulfill religious duty to do good for others

1

13

6. Other

0

1

Participants’ reasons as motivations to diffuse innovations to
others

Table 4.51 reports reasons cited by participants in the poultry-keeping seminar as
their primary and secondary incentives to seek to diffuse to others the workshop
recommendation to keep improved breeds. Again, a large majority of trainees identified
increased development and better community life as the most important reason to
promote the keeping of improved poultry breeds. The secondary reason selected by most
participants was to fulfill one’s religious duty by doing good to others.
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Table 4.51
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others (Continued)
B. Improved Breeds

Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

1

2. Gain others’ approval

0

1

3. More development, improved community life

7

2

4. Protect environment, conserve resources

0

2

5. Fulfill religious duty to do good for others

0

6

6. Other

0

1

Participants’ reasons as motivations to diffuse innovations to
others

Table 4.52 presents further data concerning the primary and secondary
motivations of poultry-seminar attendees to diffuse workshop recommendations to others.
These data relate to beginning or expanding the use of poultry vaccinations. The most
frequently cited reason as a primary motivation for diffusion was to foster more
development and improved community life conditions. The reason most often selected as
a secondary motivation was to fulfill the religious or ethical duty to work for the good of
others.
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Table 4.52
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others (Continued)
C. Beginning/Increasing Vaccinations

Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

1

2. Gain others’ approval

0

1

3. More development, improved community life

12

3

4. Protect environment, conserve resources

0

4

5. Fulfill religious duty to do good for others

0

7

6. Other

0

1

Participants’ reasons as motivations to diffuse innovations
to others

Table 4.53 shows reasons given by respondents who attended the poultry-keeping
seminar as to their primary and secondary incentives as diffusers of workshop
recommendations for use of an increased variety of poultry feeds. In this domain all
trainees chose enhanced development and improved living standard for the community as
their principal motivation as diffusers. The most often selected secondary reason for
dissemination activity was to fulfill the ethical imperative of promoting the good of other
people.
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Table 4.53
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others (Continued)
D. Increasing Variety of Feeds

Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

1

2. Gain others’ approval

0

1

3. More development, improved community life

13

4

4. Protect environment, conserve resources

0

4

5. Fulfill religious duty to do good for others

0

11

6. Other

0

0

Participants’ reasons as motivations to diffuse
innovations to others

Table 4.54 reports further data on the primary and secondary motivations of
participants in the poultry-keeping seminar to serve as diffusers of the practice of using
some kind of brooder for chicks. The unanimous choice of a primary reason was the
promotion of development and enhancement of the quality of community life. The most
frequently (and equally) cited secondary motivations were environmental concerns and
the desire to fulfill the obligation for ethical treatment of others.
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Table 4.54
Diffusion Perceptions and Motivations (Poultry-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others (Continued)
E. Brooder for Chicks
Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

0

2. Gain others’ approval

0

1

3. More development, improved community life

3

1

4. Protect environment, conserve resources

0

3

5. Fulfill religious duty to do good for others

0

3

6. Other

0

1

Participants’ reasons as motivations to diffuse innovations
to others

Table 4.55 begins the display of data from the bee-keeping seminar by presenting
the frequencies and percentages of participants reporting successful diffusion of seminar
recommendations. The table also shows the estimated numbers of people mentioned by
workshop attendees as having adopted recommended practices after they themselves did.
The reported rates of diffusion success across all domains were quite substantial, from
about 54 to 68 percent. The estimated numbers of secondary adopters, however, were
modest, with most of them in the very few category.
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Table 4.55
Diffusion Behaviors: Rate of Success (Bee-Keeping Seminar)

Recommended
practices adopted by
others

Frequency of
participants
reporting
successful
diffusion by
area of
practice

%

Participants’ estimates of how many
others in their social network adopted at
least one recommended practice after
participants’ adoption.

Very
few

Less
than
half

About
half

More
than
half

Almost
all

Keeping bees

19

67.86

13

4

2

0

0

Improved hives

13

54.17

10

2

1

0

0

Hive maintenance

12

50.00

8

1

2

0

0

Harvesting &
processing

16

66.67

12

1

2

1

0

Note. n = 28 for the first recommended practice (keeping bees); for the remaining areas
the data from four respondents was missing, so for those three areas of recommended
practices, n = 24.
Table 4.56 shows data on the varieties of diffusion-related interaction in which
bee-keeping trainers engaged with different social groups in their community, arranged
by the domains of the seminar recommendations. The table displays the frequencies of
the participants reporting the interactions, as well as the percentages of the whole group
that these farmers represented. The numbers of those reporting involvement in various
types of social interaction were substantial, involving from forty-six to seventy-nine
percent of the workshop participants.
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Table 4.56
Diffusion-Related Interactions Between Informal Change Agents and Other Potential
Adopters (Bee-Keeping Seminar)
Categories of recommended practices

Keeping bees
Interaction type

Improved
hives

Hive
maintenance

Harvesting
& processing

Freq

%

Freq

%

Freq

%

Freq

%

Observation of
participant’s adoption
of an innovation

22

78.57

14

58.33

13

54.17

17

70.83

Questions from others
about the innovation

22

78.57

14

58.33

13

54.17

17

70.83

Explicit
recommendation to
adopt the innovation

21

750.0

14

58.33

13

54.17

17

70.83

Note. n = 28 for the first recommended practice (keeping bees); for the remaining areas
the data from four respondents was missing, so for those three areas of recommended
practices, n = 24.
Table 4.57 reports the social and relational categories of potential secondary
adopters with whom participants in the bee-keeping seminar interacted in regard to the
improved practices that they had learned in the workshop. The data include frequencies
and percentages of workshop attendees who communicated with each of these groups in
their social network about the recommended bee-keeping practices (arranged by domain).
The percentages of participants engaging in these diffusion-oriented contacts ranged from
a low of 32% to a high of 64%.
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Table 4.57
Diffusion-Related Interactions: Categories of Others as Potential Adopters by
Innovation Topic (Bee-Keeping Seminar)
Interacted
with others
about
keeping bees

Interacted
with others
about
improved
hives

Interacted
with others
about hive
maintenance

Interacted
with others
about
harvesting &
processing

Freq

%

Freq

%

Freq

%

Freq

%

Relatives

15

53.57

11

45.83

10

41.67

14

58.33

Neighbors

18

64.29

12

50.00

12

50.00

15

62.50

Members of same
church

17

60.71

9

37.50

9

37.50

13

54.17

Other friends

16

57.14

9

37.50

10

41.67

14

58.33

Social Categories

Note. n = 28 for the first recommended practice (keeping bees); for the remaining areas
the data from four respondents was missing, so for those three areas of recommended
practices, n = 24.
Table 4.58 displays data concerning the relative importance of different
information sources, as assessed by bee-keeping learners, as factors in the decisions of
those who adopted innovative bee-keeping practices after seeing them demonstrated by
the seminar participants. Seminar-training and demonstration of innovations by friends
and neighbors were mentioned almost the same number of times as being the most
important informational factors in the adoption decisions by secondary adopters.
Information from media outlets received somewhat fewer nominations, and input from
extension workers was rated lowest in importance.
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Table 4.58
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Information Sources
Perceived by Participants as Factors in Decision by Others to Adopt

Beekeeping

Improved
hives

Hive
maintenance

Harvesting
&
processing

Sources of
information/influence behind
adoption

Frequency
(n = 19)

Frequency
(n = 13)

Frequency
(n = 12)

Frequency
(n = 16)

1. Training in a seminar

18

12

12

15

2. Example of neighbors &
friends

17

12

10

15

3. Information on radio or
TV

11

5

6

10

4. Information from an
extension officer

2

1

4

2

Table 4.59 provides a summary of the perceived primary and secondary relative
advantages of bee-keeping to secondary adopters, as viewed by those who had attended
the bee-keeping seminar at Twiga and then sought to disseminate information about the
practice to others in their community. The foremost benefit that served as the primary
factor in secondary adoption decisions, according to the trainees, was income from the
sale of bee products. The most frequently cited benefit as a secondary adoption-decision
factor was obtaining honey for home use. (For Tables 4.59-4.62, respondents were asked
to indicate only one reason as primary, but also as many of the other reasons listed that
were supplementary, secondary factors in the decision-making processes of others.)
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Table 4.59
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors in Decision to Adopt
A. Bee-Keeping (n = 19)

Primary
factor

Secondary
factors

Frequency

Frequency

1. Honey for home use

2

16

2. Income from sale of bee products

16

3

3. Gain respect from others

0

1

4. Other

0

4

Perceived benefits behind adoption by others (non-trainees)

Table 4.60 reports the relative advantages perceived by secondary adopters as
primary and secondary factors in their adoption decisions about use of improved hives, as
assessed by the participants in the Twiga bee-keeping workshop who had already begun
to use the innovative designs. The benefit perceived by secondary adopters as a primary
factor in their decision to use improved hives was the opportunity for financial income
from the sale of honey and other bee products. The advantage most often cited by trainees
as a secondary factor in others’ adoption decisions was having honey for home use.
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Table 4.60
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors in Decision to Adopt (Continued)
B. Improved Hives (n = 13)

Primary
factor

Secondary
factors

Frequency

Frequency

1. Honey for home use

1

12

2. Income from sale of bee products

8

5

3. Gain respect from others

0

1

4. Other

0

3

Perceived benefits behind adoption by others (non-trainees)

Table 4.61 summarizes the perceived benefits from recommended hivemaintenance methods that served as primary and secondary factors for secondary
adopters in deciding to implement them. These data come from assessments by beekeeping trainees of the perceptions of later adopters who had been influenced by the
demonstrations of improved hive-maintenance methods that had already been adopted by
the workshop participants. Again, income from the sale of bee products was cited most
often as the perceived advantage that was the primary factor in secondary adopters’
decisions about implementing the improved methods. Obtaining honey for household use
was the most frequently mentioned benefit that functioned as a secondary factor for
secondary adopters.
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Table 4.61
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors in Decision to Adopt (Continued)
C. Hive Maintenance (n = 12)
Primary
factor

Secondary
factors

Frequency

Frequency

1. Honey for home use

0

12

2. Income from sale of bee products

9

3

3. Gain respect from others

0

2

4. Other

0

1

Perceived benefits behind adoption by others (non-trainees)

Table 4.62 displays the benefits perceived by secondary adopters as primary and
secondary factors in their decisions to implement improved methods of harvesting and
processing honey, as demonstrated by participants in the Twiga bee-keeping seminar who
adopted these innovations already. The data were reported by the workshop participants,
who reported their assessments of how the secondary adopters perceived the relative
advantages of the improved methods of harvesting and processing. The primary
advantage to the secondary adopters, as interpreted by the research participants, was the
realization of profits from sale of bee products. The leading secondary benefit-factor
nominated by most of the respondents was obtaining honey for home use.
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Table 4.62
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Perceived Benefits
(Relative Advantages) as Factors in Decision to Adopt (Continued)
D. Harvesting & Processing (n = 16)

Primary
factor

Secondary
factors

Frequency

Frequency

1. Honey for home use

2

14

2. Income from sale of bee products

13

3

3. Gain respect from others

0

1

4. Other

0

1

Perceived benefits behind adoption by others (non-trainees)

Table 4.63 reports the reasons for non-adoption decisions by those exposed to the
various improved bee-keeping practices demonstrated by those who attended the seminar
at Twiga. These data were reported by the workshop participants as reflecting their
perception of the reasons that were influential in the decisions of those who did not
subsequently adopt the recommended and demonstrated practices. According to most
respondents across all the innovation domains, the lack of money was the leading
hindrance to adoption.
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Table 4.63
Reasons Perceived by Participants for Non-Adoption by Others (Bee-Keeping Seminar)
Beekeeping

Improved
hives

Hive
Maintenance

Harvesting &
processing

Frequency

Frequency

Frequency

Frequency

They do not believe that
this would benefit them.

14

6

3

4

They do not have enough
money.

17

13

12

16

They think it would be too
much work.

11

4

3

5

They feel pressure from
others not to adopt.

0

0

0

0

Reasons

Table 4.64 displays reasons reported by respondents who attended the beekeeping seminar for seeking to disseminate the practice of bee-keeping to others in their
community. The reasons were classified as primary and secondary. (For Tables 4.644.67, respondents were asked to indicate only one reason as primary, but also as many of
the other reasons listed that were supplementary, secondary factors in their intentions to
disseminate innovations to others.) The large majority of participants indicated that their
principal motivation to engage in diffusion-related behavior was an interest in enhanced
development and improved community life. Most went on to identify a sense of ethical
obligation to work for the good of their fellow human beings as the leading secondary
motivating factor.
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Table 4.64
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others
A. Bee-keeping
Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

6

2. Gain others’ approval

0

1

3. More development, improved community life

20

2

4. Protect environment, conserve resources

1

9

5. Fulfill religious duty to do good for others

1

15

6. Other

0

1

Participants’ reasons as motivations to diffuse innovations to
others

Table 4.65 summarizes the primary and secondary reasons reported by beekeeping trainees for seeking to diffuse the use of improved hives to other potential
adopters in the Twiga community. The unanimous selection for primary motivation was
to contribute toward increased development and better community life. The reason most
often selected by respondents as a secondary motivation was to fulfill one’s obligation to
work for the good of others. A slightly smaller number also mentioned environmental and
resource-conservation concerns.
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Table 4.65
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others (Continued)
B. Improved hives
Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

3

2. Gain others’ approval

0

0

3. More development, improved community life

11

2

4. Protect environment, conserve resources

0

7

5. Fulfill religious duty to do good for others

0

10

6. Other

0

1

Participants’ reasons as motivations to diffuse innovations to
others

Table 4.66 shows the reasons that bee-keeping learners reported as primary and
secondary motivations for seeking to diffuse to others the improved methods of hive
maintenance that they had learned from the Twiga workshop. All respondents to the
question of primary incentive selected a concern for community development and
improved life opportunities. The leading secondary reasons for diffusion activities were
religious duty to contribute toward the welfare of others, and environmental/conservation
issues.
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Table 4.66
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others (Continued)
C. Hive Maintenance
Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

3

2. Gain others’ approval

0

1

3. More development, improved community life

11

1

4. Protect environment, conserve resources

0

8

5. Fulfill religious duty to do good for others

0

10

6. Other

0

1

Participants’ reasons as motivations to diffuse innovations
to others

Table 4.67 completes the presentation of the reasons considered by respondents
from the bee-keeping seminar to be primary and secondary factors behind their interest in
disseminating to others improved methods of harvesting and processing honey. Once
again, almost all participants indicated that a commitment to development and improved
community life was a primary factor in their decision to engage in this particular
diffusion activity. The reason most often selected as a secondary factor was the moral and
ethical imperative to work for the good of other people. Ecological and conservation
concerns were also cited by several respondents.
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Table 4.67
Diffusion Perceptions and Motivations (Bee-Keeping Seminar): Reasons Reported by
Participants as Motivations to Diffuse Innovations to Others (Continued)
D. Harvesting & Processing
Primary
factor

Secondary
factors

Frequency

Frequency

1. Improve friendship

0

3

2. Gain others’ approval

0

0

3. More development, improved community life

14

2

4. Protect environment, conserve resources

1

9

5. Fulfill religious duty to do good for others

0

13

6. Other

0

2

Participants’ reasons as motivations to diffuse innovations to
others

Findings in Relation to Research Objectives Four and Five
Research Objective Four was to identify and describe associations between
demographic variables in the samples and degrees of adoption and degrees of diffusion to
others of recommended innovations. Research Objective Five was to identify and
describe associations between the participants’ involvement with local faith communities
and their degree of adoption and degree of diffusion to others of the recommended
innovations. The fifth objective differed from the fourth only in specifying an individual
variable of interest: the involvement of trainees in local faith communities. This objective
is actually a subset of Research Objective Four, and the characteristic of religious activity
was not treated differently from the other demographic variables in the study, in terms of
analysis. Because this aspect of the participants’ life experience was of special interest to
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the researcher and also to his Kenyan hosts during visits to Twiga for data collection,
however, it was deemed legitimate to state it as a separate research objective in this
study. Since the process of exploring correlations was the same between all the selected
demographic variables and the trainees’ behaviors related to the agricultural practices that
were recommended, the findings for Research Objectives Four and Five were reported
together in this section.
As explained in chapter three, the nominal and ordinal levels of most of the data
determined the selection of correlational tests that were used. The tables were again
arranged by seminar, beginning with the dairy-management training followed by poultrykeeping and finally bee-keeping. When it was possible to conduct point-biserial (rpb) and
biserial (rb) correlational tests, these were reported first in separate tables. Other
correlations were tested with the Kendall’s tau correlation rather than Spearman’s rho,
because of the somewhat small sample sizes and the relatively large numbers of tied or
similar ranks in the data (Field, 2009). These correlation coefficients (τ) were placed in
their own tables.
In studies testing research hypotheses, significance statistics (p-values) function
as a basis for either accepting or rejecting the null hypothesis. Since the present study did
not use research hypotheses, the significance statistics were not reported with the
correlation coefficients. With Davis (1971), Cohen (1992), Miller (1998), Hopkins
(2002), and Kotrlik and Williams (2003), the study followed these conventions for
correlation-size descriptors: small or low (≥.10); medium or moderate (≥.30); large or
substantial (≥.50); and very large or very strong (≥.70).
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There was data missing from certain items on the diffusion-related interview
schedule in the cases of four respondents from the bee-keeping workshop. It was decided
to exclude all the diffusion-related data from these cases from statistical analyses that
otherwise would have incorporated four sets of incomplete data in analytical procedures
connected with diffusion. Consequently, tables that contain results of analyses with
diffusion-related criterion variables also report the diffusion-data sample size as 24 rather
than the full number of 28 respondents.
Tables 4.68-4.76 report the findings of the correlational analyses conducted for
Research Objectives Four and Five. Table 4.68 displays point-biserial and biserial
correlation coefficients calculated for dairy-management trainees between the
demographic characteristics of farmer’s age and farm size, on the one hand, and the
binary outcome variables adopter/non-adopter and diffuser/non-diffuser. All the
coefficients were negative: As both age and farm size increased, rates of adoption and
diffusion decreased. These associations were especially pronounced between age and
diffuser/non-diffuser, with medium or large-sized magnitudes. As observed with these
results for both sets of variables compared, biserial coefficients tended to have larger
magnitudes than their point-biserial counterparts.
Table 4.68
Correlations Between Characteristics of Seminar Participants and Post-Training
Adopting/Diffusing of Agricultural Innovations (Dairy-Management)
Correlation
Adopter or nonDiffuser or noncoefficients
adopter
diffuser
Age (years)
Farm size (acres)

rpb
rb
rpb
rb

-.06
-.09
-.26
-.39

Note. n = 32.
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Table 4.69 reports Kendall’s tau correlation coefficients calculated between four
personal demographic characteristics and five criterion variables. The two dichotomous
criterion variables (adopter/non-adopter, diffuser/non-diffuser) were displayed already in
Table 4.68. The three other criterion variables were measurements of the extent of
adoption or diffusion. Two of these represented counts of the cumulative number of
innovations adopted or diffused. The remaining variable measured the extent of
successful diffusion as a count of the estimated number of people who adopted an
innovation after being exposed to earlier adopters who had attended the seminar at
Twiga. Two of the coefficients (age with diffuser/non-diffuser; and age with extent of
diffusion by number of other adopters) were noteworthy in being of medium magnitude.
Table 4.69
Correlations Between Personal Characteristics and Post-Training Adopting and
Diffusing of Agricultural Innovations (Dairy-Management)

Correlation
coefficients

Adopter
or nonadopter

Extent of
adoption: #
innovations
adopted

Diffuser
or nondiffuser

Extent of
diffusion: #
innovations
diffused

Extent of
diffusion:
est. #
other
adopters

Gender

τ

.01

.11

-.21

.00

-.22

Age
(years)

τ

-.06

-.12

-.35

-.26

-.35

Education
level

τ

.19

.22

.33

.15

.28

Frequency
of church
activities

τ

.10

.01

-.13

-.17

-.19

Note. n = 32.
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Table 4.70 presents Kendall’s tau correlations between farm-related
characteristics of those who attended the dairy-management workshop and their posttraining behavior related to adoption and diffusion of recommended practices. The
criterion variables are the same as those in Table 4.69. Three of the five coefficients for
farmers’-group membership with criterion variables were of medium magnitude. Two
coefficients for total number of information sources with the criterion variables had
correlation-sizes in the medium range. All of these medium-magnitude coefficients were
positive, indicating that group membership and a higher number of total information
sources were moderately associated with higher values of these specific criterion
variables.
Table 4.70
Correlations Between Farm-Related Characteristics and Post-Training Adopting and
Diffusing of Agricultural Innovations (Dairy-Management)

Adopter
or nonadopter

Extent of
adoption: # Diffuser
innovations or nonadopted
diffuser

Extent of
diffusion: #
innovations
diffused

Extent of
diffusion:
est. #
other
adopters

Farm size
(acres)

τ

-.19

.03

-.24

-.02

-.16

Farmers’
group
membership

τ

.31

.40

.11

.35

.23

Total
information
sources

τ

-.21

-.15

.30

.38

.12

Note. n = 32.
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Table 4.71 displays point-biserial and biserial correlations from participants in the
poultry-keeping seminar between two demographic characteristics, farmer’s age and farm
size, and the dichotomous criterion variables, adopter/non-adopter and diffuser/nondiffuser. Only one of the coefficients (rb between age and diffuser/non-diffuser) crossed
the threshold into moderate correlation-size range, and the point-biserial coefficient for
the same covariance was lower (-.25). This finding is in keeping with the tendency for
biserial coefficients to have larger values than point-biserial calculations for the same
correlations.
Table 4.71
Correlations Between Characteristics of Seminar Participants and Post-Training
Adopting/Diffusing of Agricultural Innovations (Poultry-Keeping)

Age (years)

Farm size (acres)

Adopter or
nonadopter

Diffuser or
non-diffuser

rpb

-.14

-.25

rb

-.18

-.31

rpb

.10

.07

rb

-.12

-.09

Note. n = 30.

Table 4.72 shows Kendall’s tau (τ) correlations calculated for participants in the
poultry-keeping seminar, between selected personal characteristics and the five criterion
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variables related to adoption and diffusion of recommended practices. Most of the
magnitudes in this display were either small (.10 to .30) or almost negligible at less than
.10 in size. There was one medium-sized correlation between education level and
diffuser/non-diffuser (.32), indicating a moderate positive relationship. Farmers with
higher education levels in this sample diffused improved poultry-keeping practices to
others more successfully than those with less formal education.
Table 4.72
Correlations Between Personal Characteristics and Post-Training Adopting/Diffusing
of Agricultural Innovations (Poultry-Keeping)

Adopter
or nonadopter

Extent of
adoption: # Diffuser
innovations or nonadopted
diffuser

Extent of
diffusion: #
innovations
diffused

Extent of
diffusion:
est. # other
adopters

Gender

τ

-.14

-.06

-.25

-.07

-.16

Age (years)

τ

-.10

-.15

-.19

-.15

-.04

Education
level

τ

.24

.22

.32

.19

.26

Frequency of
church
activities

τ

.16

.11

.11

.08

.11

Note. n = 30.
Table 4.73 reports Kendall’s tau (τ) correlations for poultry-keeping trainees,
between farm-related characteristics and the five criterion variables related to adoption
and diffusion activity. Two of the coefficients were negative and in the medium-sized
range (-.36 for total number of information sources with adopter/non-adopter; and -.49
for total number of information sources with extent of adoption by number of
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innovations). The indication for this sample is a moderate negative relationship: farmers
in the poultry-keeping workshop who relied on a larger total number of information
sources adopted the recommended practices at a lower rate than farmers who used a
smaller number of information sources.
Table 4.73
Correlations Between Farm-Related Characteristics and Post-Training Adopting/
Diffusing of Agricultural Innovations (Poultry-Keeping)

Adopter
or nonadopter

Extent of
adoption: # Diffuser
innovations or nonadopted
diffuser

Extent of
diffusion: #
innovations
diffused

Extent of
diffusion:
est. # other
adopters

Farm size
(acres)

τ

-.01

-.01

-.15

-.12

-.08

Farmers’
group
membership

τ

.19

.19

.23

.17

.25

Total
number of
information
sources

τ

-.36

-.49

-.03

-.19

-.19

Note. n = 30.

Table 4.74 shows correlations (point-biserial [rpb] and biserial [rb]) for
participants in the bee-keeping seminar. The demographic characteristics were age and
farm size, and the criterion variables were adopter/non-adopter and diffuser/non-diffuser.
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Table 4.74
Correlations Between Characteristics of Seminar Participants and Post-Training
Adopting/Diffusing of Agricultural Innovations (Bee-Keeping)

Correlation coefficient
Age (years)

Farm size (acres)

a

Adopter
or nonadoptera

Diffuser
or nondiffuserb

rpb

.09

.11

rb

.12

.16

rpb

.26

.28

rb

.36

.38

For adoption-related data, n = 28. bFor diffusion-related data, n = 24
Table 4.75 displays Kendall’s tau (τ) correlations for farmers who attended the

bee-keeping seminar, between selected personal characteristics and the five criterion
variables related to post-training adoption and diffusion activity. None of the coefficients
in this table exceeded the threshold of medium correlation-size. Four of the correlations
involving gender were positive and small (greater than .10), indicating that in this group
men adopted and diffused innovations at a slightly higher rate than women (for the
dichotomous variable gender in SPSS, women were coded with 0 and men with 1).There
were also three small, positive correlations reported in connection with the frequency of
involvement with church activities (stronger associations with adoption behavior than
diffusion activity). Among these farmers, those who participated more frequently in
religious activities also adopted innovations at a slightly higher rate than others.
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Table 4.75
Correlations Between Personal Characteristics of Seminar Participants and PostTraining Adopting/Diffusing of Agricultural Innovations (Bee-Keeping)
Correlation
coefficient

Adopter
or nonadoptera

Gender

τ

.27

.20

Age (years)

τ

.06

Education
level

τ

Frequency
of church
activities

τ

a

Extent of
adoption: # Diffuser
innovations or nonadopted
diffuserb

Extent of
diffusion: #
innovations
diffused

Extent of
diffusion:
est. # other
adopters

.26

.12

.06

.03

.06

.04

.04

-.13

-.11

-.04

.00

.07

.24

.20

.06

.12

.06

For adoption data, n = 28. bFor diffusion data, n = 24.
Table 4.76 shows, for farmers in the bee-keeping workshop, Kendall’s tau

correlations between farm-related characteristics and the five criterion variables related to
post-training adoption and diffusion behavior. There was a single instance of a positive
correlation of medium size (.33; farmer’s group membership with diffuser/non-diffuser).
It occurred along with four other positive coefficients, three of them above the threshold
for small correlational magnitudes. This reflected a slight-to-moderate positive
relationship: farmers in this sample with group membership adopted and diffused
innovations at a somewhat higher rate than those uninvolved in farmers’ groups. The five
correlations calculated in connection with farm size were all positive, and four of the five
were in the conventional range for small correlation-sizes. This means that in this group,
farmers with more land adopted and diffused workshop-recommended practices slightly
more than those with less land. All five coefficients for associations with total number of
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information sources were small and negative, suggesting that reliance on more
information sources was related to lesser amounts of adoption and diffusion activities.
Table 4.76
Correlations Between Farm-Related Characteristics of Seminar Participants and PostTraining Adopting/Diffusing of Agricultural Innovations (Bee-Keeping)
Correlation
Coefficient

Adopter
or nonadoptera

Farm size
(acres)

τ

.18

.05

Farmers’
group
membership

τ

.15

Total
number of
information
sources

τ

-.19

a

Extent of
adoption: # Diffuser
innovations or nonadopted
diffuserb

Extent of
diffusion: #
innovations
diffused

Extent of
diffusion:
est. # other
adopters

.19

.27

.29

.09

.33

.12

.15

-.25

-.22

-.24

-.14

For adoption data, n = 28. bFor diffusion data, n = 24.
Across all the tabulated findings related to Research Objectives Four and Five,

small-magnitude correlations were fairly common, while moderate correlation-sizes were
less frequent and large coefficients only occasional. Some varied between small and
medium, depending on the calculation method. For example, in Table 4.68 the
demographic of farm size correlated with the adopter/non-adopter and diffuser/nondiffuser criterion variables at a small (rpb at -.26 and -.24) or a medium (rb at -.39 and
-.37) correlation-size level. Similarly, the association between farmer’s age and the
diffuser/non-diffuser variable was the strongest in that first table at -.47 (rpb, medium) or .71 (rb, large). The negative value of the coefficient indicated an inverse relationship: as
the farmers’ age demographic increased (older farmers), there was a medium to large
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corresponding opposite trend in diffusion-related behavior. In other words, the older
farmers evidenced some tendency toward a lesser degree of diffusion behavior than what
was observed in younger farmers.
There were medium-sized correlations between age and the diffuser/non-diffuser
variable and the extent of diffusion as measured by the estimated number of secondary
adopters (Kendall’s tau statistics in Table 4.69, dairy management). Correlations reported
for these variables, and for the others, among participants in the other two seminars
(Tables 4.72 and 4.75) were generally smaller. There was a medium-sized association
between education level and diffusion or non-diffusion of innovations among dairymanagement seminar attendees (.33, Table 4.69). Membership in a farmers’ group
correlated also at a medium level with the extent of adoption by number of innovations
implemented and with the extent of diffusion by number of innovations diffused (.40, .35
in Table 4.70, dairy management). The total number of information sources in the same
table had a similar positive correlation with extent of diffusion by number of innovations
(.38). Table 4.73 (poultry-keeping) shows that the total number of information sources
also was associated—but negatively—at a medium level with the adopter/non-adopter
variable and the extent of adoption by number of innovations (-.36 and -.49).
In Table 4.74 (bee-keeping) the biserial positive correlations between farm size
and both adopter/non-adopter and also diffuser/non-diffuser were at a medium magnitude
(.36, .38). The Kendall’s tau results for the same correlations, however, were in the small
range (.18, .19; Table 4.76). Also among bee-keeping trainees, membership in a farmers’
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group returned a medium-sized positive correlation with the diffuser/non-diffuser
variable (.33; Table 4.76).
Results for correlations between the variable of frequency of church activities and
the adoption and diffusion criterion variables were mixed. Most of the magnitudes were
in the small range, while some were negligible. For the dairy-workshop data, there was a
small positive association with the adopter/non-adopter variable (Table 4.69; .10). With
the variables diffuser/non-diffuser, extent of diffusion by number of innovations, and
extent of diffusion by number of secondary adopters, however, the correlations were
small and negative (-.13, -.17, -.19). The data from participants in the poultry seminar
(Table 4.72) yielded more consistently small, positive associations between churchactivity frequency and the five criterion variables (.16, .11, .11, .08, .11). Results from the
bee-keeping seminar data were similar, with a slightly wider range among the
coefficients—two higher and two lower than those from the poultry seminar (Table 4.75;
.24, .20, .06, .12, .06).
Findings in Relation to Research Objective Six
Research Objective Six was to identify and describe associations between the
adoptive behaviors of participants and their subsequent diffusive behaviors. Tables 4.774.79 contain the results of the correlational analyses conducted on five variables, two
connected with adoption behaviors and three connected with diffusion behaviors. Two of
the variables were binary (adopter/non-adopter, diffuser/non-diffuser). The others were
ordinal measures of the extent of adoption or diffusion behaviors, either in terms of the
number of recommended practices implemented/disseminated or in terms of the
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participants’ reports of the number of other people who adopted particular innovations
after they themselves did.
Table 4.77 presents Kendall’s tau (τ) correlations among these five variables
calculated for the participants in the dairy-management seminar. Most of the correlations
were small and positive, except for the association between the extent of adoption and the
extent of diffusion by number of innovations. These two were correlated with a mediumsized positive τ coefficient (.41).
Table 4.77
Correlations Between Adoption and Diffusion Behaviors (Dairy-Management)

Correlation
coefficients

Diffuser
or nondiffuser

Extent of
diffusion by
# innovations
diffused

Extent of
diffusion, by
est. # who
later adopted

Adopter or non-adopter

τ

.29

.21

.11

Extent of adoption by #
innovations adopted

τ

.22

.41

.21

Note. n = 32.
Table 4.78 displays results of correlational calculations among five variables
related to adoption diffusion, using Kendall’s tau (τ), for participants in the poultrykeeping workshop. All coefficients reported in the table were positive in orientation. Four
of the six had large magnitudes (greater than .50), and the other two were in medium
range (greater than .30). These correlation-sizes point to moderately strong to strong
positive relationships between the research participants’ adoption and diffusion decisions
and between their rates of success in both areas of activity.
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Table 4.78
Correlations Between Adoption and Diffusion Behaviors (Poultry-Keeping)

Correlation
coefficients

Diffuser
or nondiffuser

Extent of
diffusion by
# innovations
diffused

Extent of
diffusion, by
est. # who
later adopted

Adopter or non-adopter

τ

.54

.44

.47

Extent of adoption by #
innovations adopted

τ

.53

.54

.52

Table 4.79 displays Kendall’s tau (τ) correlations for farmers who attended the
bee-keeping seminar. The coefficients were calculated on associations between the two
variables related to post-training adoption and the three variables related to post-training
diffusion activities. All six relationships were positive and registered substantial
correlation-sizes, with five above, and one approaching, the conventional threshold for
large magnitudes. Workshop participants who implemented recommended practices after
the training went on to diffuse the same practices to others to a greater extent than those
who did not make post-training adoption decisions, or adopted fewer improved practices.
Table 4.79
Correlations Between Adoption and Diffusion Behaviors (Bee-Keeping)
Diffuser
or nondiffuser

Extent of
diffusion by #
innovations
diffused

Extent of
diffusion, by
est. # who
later adopted

Adopter or nonadopter

τ

.78

.65

.60

Extent of adoption
by # innovations
adopted

τ

.65

.58

.44

Note. For adoption data, n =28; for diffusion data, n = 24.
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Chapter Five
Interpretation
Introduction
The major purpose of this study was to add to already existing knowledge by
investigating and discovering how farmers in the Twiga community who received
agricultural training functioned as informal change agents in the diffusion of improved
farming practices to others in their social networks. Rogers (2003), in his discussion of
change agents, distinguished between centralized and decentralized diffusion networks.
Following this distinction, this research treated the informal connections among the
farmer-participants and their neighbors, friends and relatives as decentralized diffusion
networks.
The samples used as a basis for analysis were farmers who attended three
agricultural seminars at the Twiga Demonstration Farm between November, 2011 and
January, 2012. Sample members were subject to the geographic delimitation of residing
within a ten-kilometer radius from the demonstration farm where the training events took
place. As voluntary participants, these were convenience samples. Although the findings
were thus not generalizable beyond the samples themselves, they served to suggest
potentially productive directions and points of focus for subsequent research.
Associations were explored between farmers’ demographic characteristics and
their post-training behaviors relating to adoption and dissemination of recommended
practices. In keeping with the nominal and ordinal levels of most of the data, and the
relatively small size of the samples, the main correlational statistic used was Kendall’s
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tau (τ). In certain instances, as dictated by properties of the data, Pearson’s productmoment correlation (r), point-biserial correlation (rpb), and biserial correlation (rb) were
also used. Among the demographic variables selected for analysis, there was special
interest in the kind of relationships between the degree of respondents’ involvement with
a local church congregation and their level of adoptive and diffusive activity following
their participation in agricultural workshops. The principal theoretical framework
governing this research was the work of Everett Rogers (2003) on the diffusion of
innovations. In particular, Rogers’ ideas about how members of decentralized diffusion
networks can have a role as informal change agents gave impetus to this study.
There were six specific research objectives that guided this inquiry.
1. Identify and describe the demographic characteristics of farmers in the Twiga
community who participated in three agricultural seminars at the Twiga
demonstration plot.
2. Identify and describe the perceptions and behavior of seminar participants
concerning their adoption of practices recommended by workshop trainers.
3. Identify and describe the perceptions and behavior of seminar participants
concerning their diffusion to others of practices recommended by workshop
trainers.
4. Identify and describe associations between demographic variables in the samples
and degrees of adoption and degrees of diffusion to others of recommended
innovations.
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5. Identify and describe associations between the participants’ involvement with
local faith communities and their degree of adoption and degree of diffusion to
others of the recommended innovations.
6. Identify and describe associations between the adoptive behaviors of participants
and their subsequent diffusive behaviors.
The key findings of the study concerned small-to-medium-sized positive
correlations between three of the demographic variables and the two main
criterion/outcome variables; and medium-to-large-sized positive correlations between the
two criterion variables. The three farmer characteristics in these positive associations
were education level, membership in farmers’ groups, and frequency of involvement in
church activities. These were found to be positively associated with post-training
adoption of recommended practices, and with dissemination of the improved practices to
secondary adopters. The rates of adoption of workshop recommendations in all three
samples showed strong positive covariance with rates of diffusion to others in the
participants’ social networks.
Conclusions in Relation to Research Objective One
Research Objective One was to identify and describe the demographic
characteristics of farmers in the Twiga community who participated in three agricultural
seminars at the Twiga demonstration plot. The findings showed that the three groups of
trainees were quite similar to each other in terms of the categories of gender, age,
education level, farm size, membership in farmers’ groups, total number of sources of
information, religious preference and levels of regular religious activity. Instances of
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demographic variance among the three samples included a relatively larger percentage of
women in attendance at the poultry-keeping seminar compared with the others. This may
have reflected the cultural belief that keeping poultry is more properly the work of
women than of men. There was also a larger proportion of middle-aged and older
participants, as well as a higher percentage of medium-sized and larger farm acreages, in
the dairy-management seminar group. It is possible that this observation corresponded
with the cultural association of cattle with wealth, a perception that would also be
congruent with larger landholdings, age seniority, and social prestige. Finally, there was a
higher percentage of those with some post-secondary education in attendance at the beekeeping seminar, compared with the other two workshops. Religiously, the two largest
affiliations across the three groups of trainees were the Roman Catholic Church and the
Africa Inland Church. Levels of participation in regular church activities were similar in
all the groups. There was, however, a higher proportion among poultry-seminar attendees
whose church involvement was more than once a week compared with participants in the
bee and dairy seminars.
Two demographic characteristics were present at higher levels in the poultrykeeping workshop than in the other two samples. This conjunction involved the
proportion of women participants and the frequency of participation in church activities
more than once a week. Survey data as to the relative frequencies of church attendance by
men and women in the Moiben area are not available. The correlation of gender and
frequency of involvement in church activities in the poultry-keeping sample was -.14
(Kendall’s τ), with females coded as 0 and males as 1. This means that among poultry135
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keeping trainees there was a small association between increased frequency of
participation in church events and a rise in the proportion of women participating. Across
all three seminars2 between the same two demographic characteristics the τ-coefficient
was -.17. This again indicates a small-magnitude correspondence between more frequent
church activity and a higher percentage of women’s involvement.
The rates of participation by trainees in farmers’ groups (from 60% to almost
80%) were more than might have been expected from comments made by an extension
officer in the Moiben area. She expressed her impression that the number of farmers
active in agriculturally oriented groups had declined in recent years, but indicated that she
consistently recommended group participation to farmers with whom she worked
(Wamalwa, personal communication, April 2012). Rogers (2003), in his best known book
and later with fellow researchers Medina, Rivera, & Wiley (2008), discussed homophily
(the degree to which persons are alike) and heterophily (the degree to which persons
differ) in relation to rates of diffusion of innovation. He observed that innovations tend to
diffuse faster in homophilous networks, as individuals with few differences communicate
readily among themselves. An important qualifying finding, however, was that eventually
homophily becomes a barrier to further diffusion, because some degree of heterophilous
connection must be present in order for an innovation to spread to other networks and
begin to be adopted by network members who are not or less similar to the innovator who

2

This reflects prior removal of additional instances of attendance by subjects who

attended more than one of the seminars.
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introduces something new. It seems reasonable to suppose that the farmers’ groups were
generally homophilous, probably attracting participants with common needs and
interests. According to the Diffusion of Innovations model (Rogers, 2003), then,
membership in such a group should be an accelerant to disseminating agricultural
innovations. Occasional contact by a given group with an extension officer or other
agricultural advisor would provide the element of heterophily that could overcome the
inherent tendency of a homophilous network not to embrace an innovation initially. All
of this suggests that membership in a farmers’ group could correlate positively with
adoption and diffusion behaviors.
Although detailed district-wide data were not available in all these demographic
categories, it was possible to access data on the educational levels of residents of Eldoret
East District, from the 2009 Kenya Population and Housing Census (Oparanya, 2010).
Table 5.1 shows the percentages of the 2009 district population who reported primary,
secondary, and tertiary (not including university baccalaureate degrees) levels of
education alongside percentages in the same categories of research participants by
seminar. By percentage, roughly twice as many seminar participants had secondary and
some tertiary education when compared with those at these educational levels in the
district population.
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Table 5.1
Demographic Data: Education Level
Eldoret East
residents (2009
Census)

Dairymanagement
seminar

Poultry-keeping Bee-keeping
seminar
seminar

Percent

Percent

Percent

Percent

Primary

52.04

40.63

36.67

39.29

Secondary

21.19

50.00

53.33

42.86

Tertiary
(excluding
university
degree)

4.93

9.38

10.00

17.86

In conclusion, for Research Objective One, the sample of research participants
was generally homogeneous, with some variances as noted. In educational background, at
least, the study sample diverged from comparable levels in the district population by
having a somewhat greater proportion with secondary and tertiary education. Noteworthy
against the otherwise somewhat homogeneous demography of the three samples were the
poultry seminar’s slightly higher percentages of women participants and of subjects who
attended church activities more than once a week.
The relative homogeneity of the participants in the three workshops at Twiga,
particularly if they were also generally homophilous with others in their social networks,
would tend to promote fairly rapid diffusion of innovations that they decided to adopt.
The degree of demographic variance that was noted among them, though not large, had
an important role in allowing those who were more innovative and likely to be early
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adopters to initiate the process of diffusion to others. The DOI model would suggest that
those who decided to adopt because of a heterophilous connection could then with
reasonable ease and efficiency disseminate the improved practice to others in their
network. Finally, the difference in educational levels observed between seminar
participants and the district population suggests a degree of heterophily in that dimension,
at least, that could position Twiga workshop trainees to serve as effective diffusers of
agricultural innovations to other farmer-networks in the district.
Conclusions in Relation to Research Objective Two
Research Objective Two was to identify and describe the perceptions and
behavior of seminar participants concerning their adoption of practices recommended by
workshop trainers. Since the follow-up interviewers asked about more than one improved
practice from each seminar, each respondent reported a range of behaviors, from nonadoption to adoption of all the improvements presented during the training. Table 5.2
displays a summary of the rates of adoption across all recommendations from the three
workshops, drawn from the separate tables that appeared in chapter four. It also shows
the rate of non-adoption of any recommendation for each seminar.
Table 5.2
Ranges of Adoption Rates & Non-Adoption Rates Across All Recommendations in Three
Seminars
Range of adoption rates of
recommended practices (%)

Rate of non-adoption of any
innovation (%)

Dairy management

9.38-81.25

9.38

Poultry-keeping

10.00-43.33

50.00

Bee-keeping

0.00-50.00

21.43
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There was a considerable variety in the rates of adoption reported by respondents.
It can be concluded that this was almost certainly in part because of the variety of the
recommended improvements themselves, as evaluated in terms of the criteria that Rogers
(2003) listed as factors in adoption-decisions. These were relative advantage,
compatibility, complexity, trialability, and observability. The workshop training was able
to incorporate attention to these criteria to different degrees, depending on the specific
innovation being discussed. For most of the improvements that were suggested, it was not
difficult to make the case for relative advantage by providing case studies and
information on increased farm profits associated with adoption of a particular practice.
Compatibility would not have been an obstacle to adoption of an improved local bee
hive, since the addition of a queen-excluder was not too daunting a difference from the
familiar traditional designs. Artificial insemination of dairy cows, however, was low in
compatibility with the time-honored natural method, besides being technically complex
enough to require a trained administrator. Trialability (often connected with low
complexity) varied, of course, to some degree with the financial cost of an innovation.
Improved practices that required investment primarily of time and labor with little
monetary expense (such as using maize stover and bean straw for zero-grazing fodder)
were highly trialable, and were adopted at high rates. Observability was a factor in the
training process with innovations that could be seen and manipulated on the spot, e.g., the
protective clothing that was brought for trainees to try on, or the smoker that they could
see in use. To one degree or another, most of these elements as influencers of the
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adoption-decision were reflected in the trainees’ choices to implement (or not) the
improved practices advocated by the instructors as change agents.
Two other conclusions should be mentioned in connection with the reasons
reported for adoption and those indicated for non-adoption. An array of possible
responses was offered to interviewees as to primary and secondary reasons that they
chose to adopt, as well as to reasons that they might have chosen not to adopt the
recommended practices. The findings showed that a large majority of participants
selected the same primary reason for adoption and the same reason for non-adoption. The
study thus concluded that in the perception of the trainee-respondents, participation in
one of the recent seminars was a leading influence in their post-training adoption
decisions. Similarly, it was concluded that from the perspective of most participants, a
lack of money was a major factor in their decision not to adopt certain innovations.
The theory of planned behavior (TPB; Ajzen, 1991) has been used in concert with
Rogers’ (2003) diffusion model to study adoption and diffusion in agricultural contexts
(Ndah, Schuler, Uthes, & Zander, 2010). Ajzen proposed that people’s behavioral beliefs,
normative beliefs, and control beliefs, along with perceived behavioral control, work
together to shape their intentions and in turn their behavior. The tentative conclusions
drawn concerning the role of recent training as a perceived positive factor in participants’
adoption behavior, and lack of money viewed as an inhibiting factor seem to be
consonant with the general outlines of Ajzen’s work. If the training events increased the
farmers’ perception of behavioral control in regard to the recommended practices, they
would be more likely to form intentions, or to strengthen existing intentions, to
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implement those practices. Conversely, the lack of money to purchase equipment or
materials required by an adoption decision would diminish perceived behavioral control
and consequently inhibit formation or strengthening of intentions to implement the
workshop recommendations.
Conclusions in Relation to Research Objective Three
Research Objective Three was to identify and describe the perceptions and
behavior of seminar participants concerning their diffusion to others of practices
recommended by workshop trainers. Taken together, the rates of successful diffusion of
innovations by trainees from all three workshops to other people in their networks
suggested two thematic conclusions (see Tables 4.29, 4.40, and 4.55). First, although the
range of percentages of successful diffusion reported was wide (from 13.33%-84.38%),
most of them were in the middle and higher parts of that range. The mean percentage
values were 63.55%, 39.33%, and 59.68%. Table 5.3 displays a comparison of the ranges
and means of participant-adoption percentages (from Research Objective Two) with the
percentile ranges of their reports of successful diffusion. It was concluded that the
diffusion ranges were generally parallel with the adoption ranges, but that they were all
slightly higher in their lower and upper bounds than the adoption ranges. Conventions to
describe increments of magnitude for diffusion seem to be scarce in the research
literature, probably in large part because of diffusion’s complexity as a multidimensional
process. Bonabana-Wabbi (2002), with reference to her study of adoption of Integrated
Pest Management (IPM) in Uganda, referred to levels of adoption (in terms of the
percentage of farmers implementing an innovation) of less than 25% as low, and levels of
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more than 75% as high. Following this precedent, it may be reasonable to consider the
mean percentages of both adoption and diffusion displayed in Table 5.3 to be in the
medium range of magnitude.
Table 5.3
Comparison of Ranges & Means: Adoption & Successful Diffusion Percentages

Adoption
ranges &
mean
Diffusion
ranges &
mean

Dairy management
% range
%M

Poultry-keeping
% range
%M

Bee-keeping
% range
%M

9.38-81.25

36.65

10.00-43.33

26.67

0.00-50.00

25.40

28.13-84.38

63.55

13.33-53.33

39.33

50.00-67.86

59.68

The second pattern to emerge from the findings on successful diffusion activity
was in the numbers of secondary adopters that were estimated by the interviewees. To
facilitate the estimation process, the interviewers asked respondents to select one of five
categories: very few, less than half, about half, more than half, and almost all. For each
improved practice, across all three seminars, the category very few was selected more
often than any other. In light of this, the conclusion of moderate- to large-scale successful
diffusion was qualified by the small numbers of secondary adopters.
A question naturally arose as to how these small estimated numbers of adopters
could be associated with the medium-to-large rates of successful diffusion mentioned
above. The likely answer has to do with the amount of time that elapsed from the
potential secondary adopters’ first exposure to an innovation as practiced by a seminar
participant to the time of the interview. Rogers (2003) pointed out that the amount of time
required for an adoption decision varies with both the characteristics of the innovation
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and also the characteristics of the person considering the decision. Of his five adoptertypes (innovators, early adopters, early majority, late majority, and laggards), only
innovators, typically about 2.5% of the population, tend to make very quick decisions to
adopt. Early adopters (about 13.5%) require more time, and the other types still more.
With diffusion interviews taking place as few as eight weeks post-training, it is possible
that only innovators and early adopters in the trainees’ social networks had sufficient
time to contemplate the innovation, come to a decision, and implement it visibly.
The next set of findings related to diffusion ideation and behavior. It focused on
the categories of potential secondary adopters, the types of interaction between seminar
participants and their networks, and the sources of information perceived by participants
as important to adoption decisions by others (Tables 4.30-4.32, 4.41-4.43, 4.56-4.58).
Among social categories and types of interactions, the differences in the samples were
minor. Not unexpectedly, interactions of all types were noticeably lower concerning two
innovations with much lower than average adoption rates (artificial insemination and use
of a brooder for chicks). The post-training adoption rate for bee-keeping itself was
actually lower than these, but this was because a high percentage of trainees were already
keeping bees before attending the seminar. The extension officer for the Moiben area
(which includes the Twiga community) indicated that about 75-80% of area farmers were
already keeping bees prior to the bee-keeping seminar at Twiga in January, 2012
(Wamalwa, personal communication, April 2012). Interactions with potential secondary
adopters about bee-keeping were comparable to what was observed with most of the
other recommended practices.
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Based on the diffusion model, it was concluded that the high degree of homophily
between the workshop participants and others in their social networks contributed to the
moderate to large frequency and variety of the reported social interactions about
improved practices. Rogers (2003) noted that professional change agents as outsiders are
sometimes limited in their effectiveness in diffusion because of the heterophilous nature
of their relationships with community residents. The workshop participants, then, with
low heterophily in their community, were able to function quite effectively as informal,
non-professional change agents.
Social cognitive learning theory, developed by Albert Bandura (1977, 1999, 2001,
2006a), is another framework that seeks to explain the relationship between social
interaction and behavioral change, including the processes of adopting and disseminating
new techniques and methods. Rogers (2003) referenced Bandura’s work in social
learning and built on it in explicating his concept of diffusion networks. Bandura (2001)
in turn also interacted with Rogers’ ideas in his writing on social cognitive learning as it
affects mass communication and social diffusion of new practices. Specifically, he
explained the role of modeling innovations and how social interactions between early
adopters and others in their networks promotes diffusion: “Models motivate as well as
inform and enable….Models not only exemplify and legitimate new practices, they also
serve as advocates for them by directly encouraging others to adopt them” (Bandura,
2001, p. 285). Both the diffusion model and social cognitive learning theory would
support the conclusion that the number and variety of interactions that Twiga trainees
reported in their responses to the diffusion interview constituted a probable positive
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contribution to the effectiveness of their efforts to disseminate improved farming
practices to others.
The rankings of information sources in diffusion to secondary adopters, as
perceived by seminar participants, consistently had workshop training in the first position
and input from extension officers in fourth. Modeling by neighbors and information from
media channels were ranked either second or third. It is possible that the lower ranking
given to extension officers as positive information sources for adoption decisions had
more to do with logistics and accessibility than with any performance deficiency by
extension workers. There was only one extension officer in the Moiben area to serve a
rural population of over 10,000. Based on these data, it was concluded that training
events similar to the three seminars in this study were the most important information
sources in the adoption decisions by those who implemented improved practices after
initial adoption by the seminar trainees. Demonstration of the practices by neighbors and
various media channels were also somewhat influential. Information from an extension
officer appeared to have considerably less effect on secondary adopters’ implementation
decisions than the other three information sources.
Two other categories of diffusion-related findings were the trainees’ perceptions
of the reasons that others subsequently decided to implement innovations, or not to
implement them (Tables 4.33-4.35, 4.44-4.49, and 4.59-4.63). The benefits of the
recommended practices, as explained by workshop trainers, functioned as expected to
establish the impression of relative advantage in the minds of the potential adopters.
There was a noticeable tendency to designate any benefit related to generating financial
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income as primary. This was arguably the top criterion for these farmers in defining the
idea of relative advantage. Correspondingly, the reason for other farmers’ non-adoption
most often perceived as primary by the research participants was a lack of money.
The final set of findings connected with diffusion attitudes and behaviors were
based on participants’ reported reasons for involving themselves in the process of
diffusing innovations to others (tables 4.37-4.39, 4.50-4.54, and 4.64-4.67). A clear
pattern emerged in which the respondents selected increased development and improved
community life as their primary motivation for diffusion behavior. The reason most often
cited as a secondary incentive for diffusion was the fulfillment of one’s moral or religious
duty to do good for others. It was concluded that for the farmers in this study, these two
motivations stood out as uniquely important in the formation of their intentions and their
actual behavior related to diffusing improved agricultural practices. This would be
another appropriate area for study using the TPB framework, with specific focus on the
constructs of attitude toward behavior and subjective norms (Ajzen, 1991).
Conclusions in Relation to Research Objectives Four and Five
Research Objective Four was to identify and describe associations between
demographic variables in the samples and degrees of adoption and degrees of diffusion to
others of recommended innovations. Research Objective Five was to identify and
describe associations between the participants’ involvement with local faith communities
and their degree of adoption and degree of diffusion to others of the recommended
innovations. This could have been treated simply as part of Research Objective Four. It
was stated separately, however, to distinguish the degree of subjects’ involvement in
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local church activities as a variable of special interest in the study. Its correlations were
calculated and the findings reported along with the others mentioned with Objective
Four. Findings for both objectives were displayed in tables 4.68–4.76.
The correlational design of this study did not permit testing of null and alternative
hypotheses. Consequently neither significance statistics nor an a priori α-level were used
as they would have been in an experimental or quasi-experimental design. Instead of
assessing significance in terms of probabilistic estimates of the population-wide
occurrence of a variable, interpreting the results of the correlational analyses relied
primarily on the logic of the existence of covariance and of the magnitudes of these
relationships within the research samples. Correlation coefficients are essentially
quantifications of the magnitude of the shared effect between two variables (Field, 2009).
Furthermore, the calculation of coefficient values exclusively as decimal fractions of 1 (1
or -1) prevents the measurement being affected by different units of measurement across
variables. With Davis (1971), Cohen (1992), Miller (1998), Hopkins (2002), and Kotrlik
and Williams (2003), the study followed these conventions for correlation-size
descriptors: small or low (≥.10); medium or moderate (≥.30); large or substantial (≥.50);
and very large or very strong (≥.70). Conclusions from the correlations tested for
Research Objectives Four and Five depended mainly on whether the resultant coefficients
were at least moderate in magnitude (≥.30). For convenient reference, Table 5.4
summarizes in a single display the correlations between demographic and criterion
variables from attendees of the dairy-management seminar that yielded coefficients in the
medium or large range (drawn from Tables 4.68-4.70).
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Table 5.4
Correlations with Medium-Sized Coefficients (Dairy-Management Seminar)
Demographic variable

Criterion variable

Correlation coefficient

Age (years)

Diffuser/non-diffuser

rpb = -.47a

Age (years)

Diffuser/non-diffuser

rb = -.71a

Farm size (acres)

Adopter/non-adopter

rb = -.39

Farm size (acres)

Diffuser/non-diffuser

rb = -.37

Age (years)

Diffuser/non-diffuser

τ = -.35

Age (years)

Extent of diffusion: est.
# other adopters

τ = -.35

Education level

Diffuser/non-diffuser

τ = .33

Farmers’ group membership

Adopter/non-adopter

τ = .31

Farmers’ group membership

Extent of adoption: #
innovations adopted

τ = .40

Farmers’ group membership

Extent of diffusion: #
innovations diffused

τ = .35

Total number of information sources

Diffuser/non-diffuser

τ = .30

Total number of information sources

Extent of diffusion: #
innovations diffused

τ = .38

a

Both of these coefficients were calculated from the same pair of variables, the first
using the point-biserial correlation (rpb) formula and the second using the biserial
correlation (rb) formula.
For ease of reference, Table 5.5 shows in a single display the correlations from
participants in the poultry-keeping workshop between demographic and criterion
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variables that had coefficients in the medium or large range. The original presentation of
findings containing these and the other correlational data for the poultry-keeping seminar
attendees was in Tables 4.71-4.73.
Table 5.5
Correlations with Medium-Sized Coefficients (Poultry-Keeping Seminar)
Demographic variable

Criterion variable

Correlation coefficient

Age (years)

Diffuser/non-diffuser

rb = -.31

Education level

Diffuser/non-diffuser

τ = .32

Total number of information sources

Adopter/non-adopter

τ = -.36

Total number of information sources

Extent of adoption: #
innovations adopted

τ = -.49

For purposes of efficiency, Table 5.6 brings together the correlations between
demographic and criterion variables with coefficients in the medium or large range that
were calculated for those who attended the bee-keeping seminar. These were first
presented, together with other correlational results of smaller magnitude from trainees in
the bee-keeping workshop, in Tables 4.74-4.76.
Table 5.6
Correlations with Medium-Sized Coefficients (Bee-Keeping Seminar)
Demographic variable

Criterion variable

Correlation coefficient

Farm size (acres)

Adopter/non-adopter

rb = .36

Farm size (acres)

Diffuser/non-diffuser

rb = .38

Farmers’ group membership

Diffuser/non-diffuser

τ = .33

For the dairy-seminar sample, the findings indicate a moderate to substantial
relationship between farmers’ age and the diffuser/non-diffuser variable. There was also a
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medium-level association in this sample between farmers’ age and the extent of diffusion
by number of innovations. For farmers’ age and diffuser/non-diffuser in the poultry group
the relationship indicated was medium-sized. The size of association for same variables
among the bee-keeping trainees, however, was small. The direction of the relationship in
the first two seminar groups was negative, but positive for bee-workshop attendees. It
was concluded that among dairy and poultry trainees who were older, greater age was
moderately associated with less engagement in diffusion-related behavior. For the beekeeping trainees, the smaller but positive relationship suggested the conclusion that
greater age was weakly associated with an increase in diffusion activity in that sample.
A similar difference was found between the dairy-workshop and the beeworkshop associations of farm size with adopter/non-adopter and of farm size with
diffuser/non-diffuser. Both relationships for the dairy-management group were negative
in direction and small-to-medium in strength, but for the bee-keeping group they were
positive and small-to-medium. Interpreting these relationships must take into account the
fact that in both samples the only indications of moderate-strength association came from
the biserial calculations. The biserial formula assumes a continuous scale underlying the
dichotomous variable, and characteristically yields a larger result than point-biserial
calculation (Field, 2009). An argument for assuming a continuous scale behind the
adopter/non-adopter and diffuser/non-diffuser variables can be made, but is tenuous at
best. The preponderance of evidence leads to a conclusion that for the dairy-management
sample there was a weak negative association of farm acreage with both adoption and
diffusion behaviors. Farmers in this first seminar who had more land showed slightly
151

Texas Tech University, Ian Shelburne, December 2012

lower activity in adopting and diffusing recommended practices. The same interpretation
can be applied to the findings for the bee-keeper sample, the only difference being the
direction of the relationship. It was concluded that there was a weak positive association
between farm size and the variables adopter/non-adopter and diffuser/non-diffuser.
Trainees in this third seminar who had larger farms engaged in slightly more adoption
and diffusion behavior.
Medium-sized positive relationships were found for farmer-education level and
the diffuser/non-diffuser variable, among both the dairy- and the poultry-seminar
trainees. Associations between education level and the other four criterion variables
connected with adoption and diffusion, for both groups, were also positive and registered
in the range between the thresholds of small and medium. For these two seminars, then, it
was concluded that there was a small to medium-strength relationship in which more
highly educated trainees also exhibited more behaviors related to adoption and diffusion.
Again, participants in the bee-keeping seminar diverged somewhat from those in the
other workshops. Between farmers’ education level and the diffuser/non-diffuser variable
they showed a negative association of negligible size. The relationships in this sample
between education level and the other four criterion variables were mixed: two were
weak and negative; one was neutral, at zero; and one was negligible and positive. Their
correlations for education level and the five criterion variables ranged in size from small
to negligible, with three negative, one positive and one neutral. It was concluded for this
sample that there was no consistent relationship indicated between educational level and
behaviors related to adoption and diffusion.
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It is important with respect to the characteristic of education level to observe that
the farmers in the samples had no control over their other personal characteristics
included as demographic variables (age and gender). Education level, however, was a
matter in which they had genuine options and hence a measure of freedom to choose. The
small-to-moderate positive relationship in two of the three samples between previous
education and subsequent adoptive and diffusive activity can be considered in light of
Ajzen’s (1991) TPB model. It seems reasonable to surmise that, other things being equal,
additional education would build up a farmer’s perception of behavioral control.
According to the basic TPB model, an increase in a subject’s perceived behavioral
control contributes to heightened behavioral intention and also to a greater likelihood of
performance of the behavior intended. This is what appears to have been borne out in the
positive associations between the academic backgrounds of farmers in the dairymanagement and poultry-keeping seminars and their subsequent performances in
adoption and diffusion of improved practices.
A similar correspondence can be discerned with Bandura’s work in social
cognitive learning, and specifically with the concept of self-efficacy (1977, 1982, 1994),
which Ajzen (1991) compared closely with the construct of perceived behavioral control
in TPB. Bandura (1994) explained his understanding of perceived self-efficacy as
follows:
Perceived self-efficacy is defined as people's beliefs about their capabilities to
produce designated levels of performance that exercise influence over events that
affect their lives. Self-efficacy beliefs determine how people feel, think, motivate
themselves and behave. (p. 2)
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Two of the sources of self-efficacy identified by Bandura (1994) were modeling and
verbal persuasion, both of which would have been part of the educational experiences of
Twiga seminar participants through their prior schooling and subsequent workshop
training at the demonstration farm. Those who had received more advanced education
than others could reasonably be expected to possess more perceived self-efficacy than
their peers. Again, this line of reasoning is consistent with the correlation identified
between the farmers’ education levels and their subsequent adoption and diffusion
behaviors.
Dairy-management participants showed moderately positive relationships
between farmers’-group membership and the adopter/non-adopter, extent-of-adoption,
and extent-of-diffusion-by-number-of-innovations variables. Among bee-keeping
attendees, a positive association of similar strength was found between group
membership and the diffuser/non-diffuser criterion variable. Relationships in both
seminars between group membership and the other adoption and diffusion criterion
variables were all small and positive. Poultry-seminar participants had uniformly
positive, small-sized associations between farmers’-group membership and all five
criterion variables. This family of associations was unusual in its consistency of direction
and strength across all three samples. It was concluded that for all three, those involved in
farmer-groups also tended to be slightly or moderately more active in the adoption and
diffusion of innovations than non-group members.
This conclusion confirms the results of previous research in the diffusion of
agricultural innovations in African rural communities. Davis (2004) found that “farmer
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groups play an increasingly important role in the technology-dissemination process” in
Kenya’s Meru District (p. xv). According to a Kenyan agriculturist, from research
conducted in the Central Highlands of Kenya, “The presence of well functioning groups
is … crucial in enhancing farmer-to-farmer dissemination” (Wambugu, 2006).
The social and psychological mechanisms responsible for this positive
relationship have been the focus of researchers using social network analysis (SNA) as
another approach to understanding how new ideas and technologies spread in a
population (Valente, 1996, 2005; Rogers, 2004). Study of the strength of weak ties
(SWT) has contributed seminal insights into the diffusion process through social
networks (Granovetter, 1973, 1983). Cohesive micro-groups are marked internally by
strong ties among members. Connections among members of different groups, by
contrast, are relatively weaker. These weak, inter-group ties, however, were found by
Granovetter (1973), who also interacted with Rogers, to be important channels for
diffusion of innovations at the macro-level, among various groups in an area or
community. Farmers’ groups potentially could be an ideal “weak-ties” social network in
which to apply such insights in order to maximize the effectiveness of the groups in
promoting adoption and farmer-to-farmer dissemination of improved practices.
The findings for total number of information sources in relation to the adoption
and diffusion criterion variables were again equivocal. Social cognitive learning theory
suggests that access to information through a variety of media outlets is a positive factor
in consumers becoming early adopters of innovations (Bandura, 2001). Moderate positive
associations were found among dairy-workshop trainees for information sources with the
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diffuser/non-diffuser and also with extent-of-diffusion-by-number-of-innovations
variables. The same participants, however, had small negative relationships between their
total number of information sources and adopter/non-adopter and extent-of-adoption
variables. Poultry-keeping participants were found to have moderately strong but
negative associations of total number of information sources with the two adoption
criterion variables. The bee-keeping attendees’ data indicated no moderate or substantial
relationship between this demographic characteristic and any of the five criterion
variables.
A reasonable conclusion based on these diverse findings seems to be that the
demographic characteristic itself (i.e., total number of information sources) was probably
too broad or insufficiently bounded in its definition to yield intelligible results in
association with the criterion variables. Rather than trying to correlate a simple count of
information sources with outcome behaviors, for example, it might have been better to
transform this complex variable into several more clearly defined characteristics. For
instance, one could define a specific characteristic by the number of hours per day or
week spent listening to a particular radio station or to a particular program or type of
program.
There were no medium or strong associations to report for gender in any of the
seminar groups. Those who came to the dairy workshop showed a mixture of positive and
negative directions in relationships between gender and the outcome variables. In most
cases the magnitudes were low or negligible. For the poultry-keeping trainees, all the
associations involving gender were negative and most of them small (according to the
156

Texas Tech University, Ian Shelburne, December 2012

way the gender data were coded in SPSS, the negative sign indicated more activity by
females and the positive sign more activity by males). For bee-keeping learners, the
relationships again were mostly small, and all were positive. It was concluded that the
associations between gender and the criterion variables in all three samples were of
insufficient magnitude and consistency for use as a basis to make recommendations for
practice.
As mentioned previously, the demographic characteristic of degree of
involvement in local church activities was a point of special interest to the researcher and
to several of his research partners in the Twiga community. It is appropriate, therefore, to
make some observations about the nature of this characteristic’s relationships with the
outcome variables, even though they were in the small rather than medium or large range
of magnitude. Of the dairy-seminar participants’ associations between this frequency
characteristic and the criterion variables for adoption and diffusion, the two tied to
adoption were positive and small or negligible. The three connected with diffusion were
small and negative. This indicated that religiously more active dairy trainees had a slight
tendency toward more adoption behavior, but also toward less diffusion activity. The
parallel associations for poultry-training attendees were all positive, with four small and
one of negligible magnitude. For farmers in the bee-keeping seminar, the same
relationships were also all positive, three being small-sized and two in the negligible
range. It was concluded that for the second and third workshop groups, farmers engaging
more frequently in church activities also exhibited slightly more adoption and diffusion
behaviors. For dairy-management trainees the same conclusion applied to behaviors
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related to adoption, but farmers in that sample differed in having a weak tendency to be
less involved in diffusion-related activity.
Both the churches and the farmer’s groups in the Twiga area were networks
through which diffusion of improved agricultural practices potentially could occur.
Membership in farmers’ groups, however, had a stronger positive relationship with both
adoption and diffusion behaviors than did a greater versus lesser frequency of
involvement in church activities. This prompts the question why the association
magnitudes were different for the farmers’-groups and frequent-church-involvement
associations with the diffusion of innovations in their community. One factor that may
have contributed to the difference in magnitude of relationship was that the variables
were not precisely analogous. For instance, there would have been more nearly exact
correspondence between the frequency of activities with a farmers’ group and the
frequency of activities with one’s local church, or between membership/non-membership
in a farmers’ group and membership/non-membership in a local church. Alternatively,
from the perspective of social network analysis, one could posit a follow-up question as
to whether the churches’ internal social ties tended to be stronger or weaker than those in
the farmers’ groups. If farmers’ groups were characterized by generally weaker internal
ties, some SNA research (Granovetter, 1973, 1983) has suggested that these weak ties
would promote a higher degree of diffusion activity than through church groups with
more tightly interconnected members. This may be a possible explanation for the
negative associations found for dairy-management seminar participants between
frequency of church attendance and all three diffusion-related criterion variables, even
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though both of the relationships of this characteristic with adoption-related variables were
positive.
Conclusions in Relation to Research Objective Six
Research Objective Six was to identify and describe associations between the
adoptive behaviors of participants and their subsequent diffusive behaviors. As with
previous objectives, correlational analyses were conducted. At this stage, however, the
testing involved none of the seven original demographic variables. Instead, the study
explored associations between the two adoption-related behavior variables (adopter/nonadopter and extent of adoption by number of innovations adopted) and the three
diffusion-related behavior variables (diffuser/non-diffuser, extent of diffusion by number
of innovations diffused, and extent of diffusion by estimated number of secondary
adopters). The findings were displayed in Tables 4.77-4.79.
All the associations found for these variable pairings were positive, and were
notable for having generally greater magnitudes than the relationships found with the
other research objectives. Within this family of variables, those of principal interest for
the study were adopter/non-adopter and diffuser/non-diffuser, since these concerned the
presence or absence of the behaviors. The other three variables were secondary and
supplementary in nature, as indications of the degree to which adoption or diffusion
behaviors were detected among participants. It was concluded that for dairy-management
trainees there was a small (approaching moderate-strength) positive relationship between
adoption and subsequent diffusion of innovations. Similarly, it was concluded that the
adoption rate among poultry-keeping participants also had a positive—and large-sized—
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association with their rate of diffusion afterward. It was concluded, finally, that those
trained at the bee-keeping workshop registered a very strong positive association between
their adoption and diffusion activities. Farmers across the samples who exhibited higher
levels of adoption of workshop-recommended innovations also had a moderate to strong
likelihood of showing correspondingly higher levels of diffusion-related behavior.
These conclusions agree with Rogers (2003) in his discussion of change-agent
credibility. His research indicated that prior personal adoption of an innovation increases
a person’s credibility as a persuader with other potential adopters, and thus increases the
likelihood of success in efforts to diffuse the innovation among network members. Feder
and Slade (1984) applied diffusion theory to the spread of agricultural innovations among
Indian farmers and also concluded that one of the key factors was farmers who, having
already adopted a new practice, influenced other farmers in their community likewise to
implement it until a majority had done so.
Social cognitive theory (Bandura, 2006a) emphasizes the roles of social modeling
and perceived self-efficacy (i.e., the belief in one’s capacity to act in ways that change
one’s environment in desired ways) as predictors of human decision-making about
behavior. Adopters of the improved agricultural practices recommended by the seminar
trainers became social modelers of those innovations, thereby exerting a persuasive
influence on others in their networks. This seems to have been reflected in the relatively
strong correlations between adoption decisions by participants and the associated
subsequent adoption of the innovations by others. Bandura (2006a) argued that belief in
self-efficacy is the central factor affecting a person’s decision to adopt a new form of
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behavior. In the social cognitive framework, one of the results of social modeling is to
increase personal self-efficacy beliefs. Thus, social modeling not only exerts persuasive
influence on potential adopters in terms of the demonstrated benefits of the innovation,
but also serves to increase their self-efficacy beliefs, which further raises the likelihood of
their making a decision to adopt. Again, this corresponds well with the associations
observed between the adoptive and diffusive patterns exhibited by the farmer-participants
at the Twiga seminars.
Implications
The strongest correlation observed in this study between seminar participants’
characteristics and their behavior related to the diffusion of agricultural innovations was
membership in local farmers’ groups. The rates of group membership across the three
workshops ranged from 60% to 79% (Table 4.5). These percentages were higher than
might have been expected based on conversation with an extension officer at Moiben
trading center, who expressed disappointment with what she perceived to be low levels of
farmer participation in groups (Wamalwa, personal communication, April 2012). The
group-membership rates in the three study samples, however, were lower than the almost
universal participation reported from research conducted in the Central Highlands of
Kenya (Davis, 2004). Previous research, including studies from other parts of Kenya
(Davis, 2004; Kariuki & Place, 2005; Place, Kariuki, Wangila, Kristjanson, Makauki, &
Ndubi, 2004; Stringfellow, Coulter, Lucey, McKone, & Hussain, 1997), has concluded
that farmers’ groups functioned effectively in disseminating improved agricultural
practices and in otherwise supplementing the work of government extension agents. The
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strong implication is that farmers’ groups—their composition, function, characteristics,
and their relationship with agricultural extension work in all its contemporary, pluralistic
forms—are a vital subject for both further research and also for policy decisions and
action on the part of governments and non-governmental organizations in the subSaharan African region.
The association that was found between education level in two out of three groups
of seminar participants and their adoption decisions and subsequent efforts at
dissemination was not a surprise. It has become widely axiomatic that education is a
basic requirement that makes everything better. The nature of the constructs in this study,
however, implies the need for a more nuanced conclusion. It is likely that trainees with
secondary-level education had taken general science, and possibly even agricultural
science classes along the way. However, for most if not all of them, the training presented
at the demonstration-farm workshops was new, at least in some respects. It is unlikely
that the association observed between prior education level and subsequent adoption and
diffusion was merely the result of the specific factual content that they had gained in
previous schooling. It is more probable that this relationship came from their having
learned in earlier educational settings something about how to learn. They demonstrated
the ability to use higher-order thinking skills (Krathwohl, 2002) to process new
information, to enact the knowledge through implementation, and to communicate
intelligently and persuasively about it to other people. The implication here is that
education conceived as learning how to think critically stands as a positive covariant with
the effective diffusion of agricultural innovations, rather than education in terms of the
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simple transfer of factual content. There is welcome evidence that this distinction has
begun to be taken seriously by educators in Kenya (Ngware, Oketch, Mutisya, & Kodzi,
2010).
The small positive associations discovered between frequency of farmers’
involvement in church activities and their performance as adopters and diffusers of
innovations were less striking than some of the study’s other findings. There are,
however, three implications to be considered in connection with the participants’
religious activities. First, taking the variable in isolation, it seems clear that
disaggregating the somewhat vague complex of “involvement in church activities” into
more specific component parts would permit more analytical power. It is possible that
this characteristic, as used in the present study, was too general and not sufficiently
differentiated in its defined levels for analysis to show relationships of magnitudes much
greater than those that occurred (particularly with samples that were not very diverse
religiously). For example, behaviors alternatively could be categorized not only by
frequency, but also by type (e.g., worship-related, teaching/learning, fellowship/social,
community-service, etc.), by the numbers of people participating, by demographic criteria
such as age or gender, or even by the organizational level (e.g., sub-congregational, allchurch, area-wide/cluster-of-congregations meeting, or multi-denominational function).
This could be included in the design of any follow-up studies. Each of these “leaner”
variables, or different combinations of them, might correlate with diffusion-ofinnovations behaviors in ways that enhance the existing knowledge base.
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Second, the notable (if small) association observed between frequency of church
activity and diffusion behavior occurred alongside the frequent self-report by participants
that they were motivated to encourage others to adopt improved practices partly in order
to fulfill their moral duty to do good to other people. It is beyond the scope of this study
to address issues of causation, but it is possible to state an implication here in the form of
a question for further research: What, if anything, in the beliefs or practices of churches
in the Twiga community might have contributed to the motivation of members to be
active or to become more active in diffusing agricultural innovations? This question
should of course be considered in the context of engagement with the writings of Kenyan
and other African theologians such as Mbiti (2001), Mugambi (1996), Gathogo (2012),
Bediako (1996), and Dickson (1984). The construct of subjective norms in the TPB
framework (Ajzen, 1991)—the influence on a person’s behavioral intentions of the
perceived beliefs and values of others in her/his community—could also be a starting
point for further research into how a person’s active engagement in the life of a given
faith community affects performance as an informal change agent.
A third implication emerges in the process of placing the farmers’ frequency of
religious activities alongside the two other variables that had noteworthy positive
associations with adoption decisions and diffusion to others (farmers’ group membership
and education level). The implied question in this instance is whether these demographic
characteristics, as members of positive relationships with diffusion behaviors, may
augment or reinforce the strength of the associations when they are present in the same
subjects. In other words, if a farmer has a university degree, is active in one or more
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farmers’ groups, and engages weekly or more often in church activities, does the
combination of high degrees of these characteristics have a higher positive correlation
with adoption- and diffusion-related activity than if she or he has a relatively high level
of only one or two of them? It is important to notice, both from a theoretical as well as a
practical point of view, that each of these behavioral characteristics is largely a function
of a person’s choices, unlike age or gender. All of the theoretical frameworks that have
informed this study, whether Diffusion of Innovations theory, Social Network Analysis,
Social Cognitive Theory, or the Theory of Planned Behavior, recognize the role of
informed decisions in mediating desirable effects in the environmental or social system.
The positive relationships observed in this study between innovation diffusion and
characteristics subject to human control provide grounds for cautious optimism about the
prospects for progress in the dissemination of agricultural practices that may improve
food security in sub-Saharan Africa.
At the level of community development, the three demographic variables just
discussed (farmers’-group membership, education level, and frequency of religious
activity) have implications for forming advantageous alignments among members of the
helping/equipping professions. Although it is not a new idea, this study added to existing
empirical evidence (e.g., Gabre-Madhin, & Haggblade, 2001; Laverack, 2001; Narayan
& Pritchett, 1999; Wejnert, 2002) for the benefits associated with active cooperation
among local educators (through schools), extension agents (through farmers’ groups and
community seminars), and religious leaders (through churches) to facilitate the spread of
improved practices. The Twiga community has been exemplary in this regard, with
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multiple trans-disciplinary partnerships formed among leaders in recent years to work
toward realizing common goals.
The conjunction among poultry-keeping trainees of a higher percentage of women
participants with more frequent church activity has implications for the potential
expansion of poultry and egg production in the Twiga area. This finding suggests that
there may be advantages in focusing on church women’s groups to propagate improved
technologies and methods for poultry-keeping. These groups could serve as a locus for
training, for demonstration of best practices, and ultimately for diffusing these to other
community members.
A sixth implication arises from the moderate negative correlation found between
farmers’ ages and their diffusion behaviors. Older farmers were somewhat less effective
than younger farmers in disseminating innovations. This implies a need to consider
adjusting the expenditure of resources relative to the ages of farmers, in order to
maximize cost-effectiveness of communication strategies for advertising and recruitment.
Although the rates of adoption and diffusion by the workshop participants varied
widely across the entire number of recommended practices, the grand mean percentage of
those who diffused to others at least one improved practice from a seminar was 54.19%
(from seminar mean percentages of successful diffusion, Table 5.3). There are, of course,
many other factors to consider in the comprehensive evaluation of a training event, but
these percentages provide some evidence for the effectiveness of the Twiga workshops in
training farmers who diffuse innovations to other community members. A seventh
implication to draw tentatively from this rate of trainee dissemination of recommended
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practices is that this type of seminar—planned, hosted, and conducted by local leaders in
partnership with qualified instructors—can be an important component in an overall
strategy for community-focused agricultural development. Opportunities for cost-sharing
and for the creation of new, long-term partnerships with both governmental and nongovernmental agencies are only two of the auxiliary benefits that could be listed. Among
the most important is the financial empowerment of farmers who receive training and
implement innovative practices. One farmer who attended the bee-keeping workshop,
because of the training and a personal contact made at the seminar, was able some
months later to sell his honey and pay his child’s school fees with the proceeds.
One of the conclusions related to Research Objective Two was that the primary
reason for non-adoption, as reported by research respondents, was lack of money. A
similar conclusion was reached in regard to participants’ perception of the principal
reason that others in their networks decided against adoption (under Research Objective
Three). These suggest an eighth implication: that rates of adoption decisions (and
diffusion to others) by Twiga-area farmer-trainees in the future will depend to some
extent on financial options. What, if anything, can be done to increase the range of
possibilities for farmers to access the money required to purchase equipment and/or
materials that will enable them to implement improved agricultural practices?
A ninth and final implication of the findings and conclusions of this study is
closely tied to its central purpose. This was to contribute to a better understanding of the
ways in which Twiga-area farmers, after community-based seminar training, could serve
as informal change agents in diffusing agricultural innovations. The implication, then, is
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simply that many of the participants in the three Twiga seminars appeared to function in a
kind of informal-change-agent role, distinct from the full-fledged change agents, the
para-professional aides, or even the opinion leaders whom Rogers (2003) described at
some length in his chapter on change agents. There were recognizable change agents,
aides, and opinion leaders present occasionally or residentially in the Twiga community.
Most of the participants in this research, however, did not fit neatly into those categories,
and yet many of them were quite active in diffusion-related activity. Toward the end of
his discussion of change agents, Rogers (2003) included a section describing centralized
and decentralized diffusion systems. In the process he made this observation regarding
the latter type: “In many cases, adopters served as their own change agents in diffusing
their innovations to others” (p. 395). Although Rogers did not use the words “informal
change agent” in this context, his reference to some adopters in a decentralized diffusion
system functioning “as their own change agents” makes the descriptor seem appropriate.
Conventional change agents are somewhat handicapped in their role by the
heterophily that comes with being outsiders. Informal change agents, whose roots and
residences are in the same community in which they seek to diffuse innovations, have
high homophily and little or no heterophily within their local networks. They are thus
ideally suited to bridge between “outsider” change agents and “insider” potential
adopters. In the Twiga community there was some overlap between opinion leaders (the
diffusion-of-innovations term) and these informal change agents, but many of the latter
did not fit Rogers’ description of opinion leaders. Informal change agents who are
members of one or more networks within the community—such as, for example, a
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farmers’ group and/or a church congregation—may have useful combinations of strongand weak-ties networks that facilitate both horizontal and vertical dimensions of
diffusion. This is yet another instance of the kind of shared theoretical territory that has
been mapped several times already in this study. Here the connection is between the
Diffusion-of-Innovations model and Social Network Analysis (Kadushin, 2012).
In the transition from discussing the implications of the research findings and
conclusions to making recommendations for research and practice, reference is made
again to the current National Research Agenda of the American Association for
Agricultural Education (Doerfert, 2011). Priority Two in that document (“New
Technologies, Practices and Products Adoption Decisions,” p. 8) encompassed most of
the implications mentioned in this section. The situational context of the study,
however—the Twiga community, the demonstration farm, and the agricultural seminars
presented there—also reflected points of contact with Priorities Four and Six. These
priorities focused on “meaningful, engaged learning in all environments” and “vibrant,
resilient communities” (pp. 9, 10). The three workshops that provided the research
samples represented creative, locally initiated, holistic, intergenerational and accessible
approaches to agricultural education for residents of a rural community in Kenya. The
levels of engagement and participation across religious and cultural boundaries were
what one would expect from a resilient and vibrant community. These characteristics
qualified the people of Twiga, with their farms, schools, churches, cooperatives and other
enterprises, as particularly suitable for the conduct of this research, as well as a positive
exemplar for sister communities elsewhere in Kenya and Sub-Saharan Africa.
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Recommendations for Practice
The first three recommendations for practice come from the relationships that
were observed in this study between three demographic variables and farmers’ adoption
decisions and diffusion behavior. The strongest association was with membership in a
farmers’ group, and prompts the recommendation that continued and expanded
participation by farmers in such groups be encouraged. For example, group membership
could be promoted by teachers in primary, secondary, and tertiary schools; by extension
officers; by non-government-organization staff members; and even by religious leaders.
Channels for this kind of advocacy could include school curricula, radio and TV,
agricultural seminars, and informal face-to-face interactions.
A positive relationship was also found in two out of the three samples between
education level and diffusion behavior. Recommending pursuit of further education is
certainly indicated but seems redundant, as this is already a high social and governmental
priority in Kenya. Perhaps it is more useful to suggest instead that local leaders (civic,
educational, religious, and cultural) find creative ways to manage the growing knowledge
resources in the community. One approach might be to identify and communicate with
community members having stronger-than-average academic backgrounds. This could be
considered as keeping a kind of “knowledge inventory” on behalf of the community.
These relatively well-educated persons could be encouraged proactively to participate in
functions where their knowledge resources would benefit others, such as an agricultural
workshop.
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The third demographic characteristic with which there was an observable, if
small, positive association with adopting and diffusing improved practices was frequency
of participation in church activities. Since from half to three-quarters of farmers in the
seminar samples reported rates of church-activity attendance of once or more per week
(see table 4.8), an increase in the frequency of religious activity is hardly realistic. In light
of the growing influence of the theology of reconstruction (Mugambi, 1996; Gathogo,
2008, 2012) with its strong ecological concerns, it is recommended that church leaders of
all Christian traditions be intentional about advocating wise and respectful stewardship of
the physical environment and its resources. Follow-up interviews with farmers in the
study found that there is a substantial sense of obligation to promote the good of fellow
human beings. Religious leaders thus have an opportunity and a responsibility to build on
church members’ existing convictions, and to encourage them to make action
commitments that correspond with what they learn in both church and school settings.
In addition to efforts made within each of these sub-communities (farmers’
groups, schools and churches) to facilitate diffusion of innovations beneficial to the wider
community, it is recommended that priority be placed on boundary-crossing
collaborations to accelerate and empower developmental processes. More and more, it
should become normal for extension officers to work closely with pastors and priests, for
educators to partner with health-center administrators, non-government organization staff
workers with leaders of church women’s groups. This kind of trans-sector cooperation
will reduce redundancy of effort and promote relational ties that will enhance
communication and productive diffusion in each developmental domain. Leaders in
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various roles around Twiga spoke with enthusiasm about changes for the better that came
to the community after several of them began to work together in various projects for the
common good (Ezekiel Cheruiyot, John Kirwa, David Kibet, personal communication,
September 2011).
A fifth recommendation is for those who have roles in planning and promoting
poultry and egg production to make efforts to become aware of the women’s groups that
function in the community’s churches. Leaders in these groups should be identified and
discussions held as whether and how the groups might be willing to participate in
learning, demonstrating, and disseminating improved poultry-keeping practices. Plans
could then be made as to how these groups might partner with extension officers, NGOs
and CDOs to take next steps in this area of community development.
Sixth, conclusions reached in this study suggest the recommendation that younger
farmers be targeted for two categories of marketing. This follows from the finding that in
two out of the three samples there was a moderate negative correlation between older
farmers and more diffusion-of-innovations activity. In other words, fewer years of age in
farmers were moderately associated with more dissemination of recommended practices.
Specifically, these farmers in their twenties and thirties should receive marketing
information and materials designed to recruit them for training in community seminars
focused on agricultural best practices. Second, younger farmers should also be priority
recipients of promotional information about innovative technologies that potentially
could improve production, processing, value-addition, and the farmers’ own product
marketing.
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A seventh recommendation for practice is that agricultural seminars continue to
be offered periodically at Twiga and in neighboring areas, and that conducting this kind
of local workshop be initiated in rural communities where it has not been done before.
When asked in follow-up interviews about the primary factor that influenced them to
adopt an improved practice, a large majority of research respondents selected seminar
participation. Davis (2004), after research on farmers’ groups in Meru, Kenya, made a
similar recommendation: “Provide capacity building in the form of training, cross-visits,
agricultural shows and other mechanisms to build the capacity of farmers and groups” (p.
212). This type of training event, with a typical interactive and hands-on format, is an
excellent way to equip informal change agents and to sensitize them to their potential role
in the diffusion of developmentally crucial practices in their networks. Bandura (1982)
cited experiences such as farmers go through during these workshops as significant ways
to increase self-efficacy, and thereby to achieve desired changes in one’s environment.
An eighth and final recommendation for practice is to increase and improve the
financial options accessible to farmers who have insufficient cash on hand to purchase
equipment and/or materials required for implementation of a recommended innovation.
For example, relatively few farmers in the Moiben area would have enough money to
make an immediate purchase of a Langstroth hive or protective clothing for harvesting
honey. Solutions could include local savings cooperatives, as informal as the financial
“merry-go-rounds” that are common among friends and neighbors across East Africa, or
as structured as a small local credit union. This need could be an appropriate basis for
partnerships between government agencies, NGOs, CDOs, and even churches in the
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community to design, help underwrite, and administer some kind of micro-loan
cooperative. For many farmers, funding options like these would probably make the
difference as to whether or not they are able to implement and disseminate those
agricultural innovations and best practices that require cash.
Recommendations for Research
For further research, the first recommendation is to use the results of the present
study as beginning points for other studies that may extend, confirm, or disconfirm the
results reported herein. The demographic-characteristic/criterion-variable pairs that were
identified as having consistently small or larger magnitudes should be explored further
with random samples of farmers, if possible. Regression or factor analysis could be used
to go beyond the initial correlational analysis and move toward explanations of outcomes
that might permit generalization of results beyond the research samples. A related
recommendation is to repeat this study or a study with a similar design in another East
African locale that has greater diversity in one or more of the demographic variables. It
would be an advantage, for example, to have samples with more religious diversity, and
specifically representation from non-Christian religions such as Islam, Hinduism, or
African Traditional Religion. Possible areas for such replications could include areas in
western Kenya, immediately east and northeast of Lake Victoria, and also along the
eastern coastal areas.
A third recommendation is to extend the analysis of the data used in this study by
focusing on the minority of trainees who participated in two or in some cases all three of
the seminars at the demonstration farm. What, if any, were the effects of their exposure to
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multiple iterations of training during a three-month period? Did they adopt improved
practices more comprehensively or more rapidly than those who attended only one
workshop? Did they disseminate to others more widely and effectively?
As previously noted, there was a relatively higher number of women participants
in the poultry-keeping seminar. This, together with the association (albeit small in
magnitude) found between a greater percentage of female workshop attendees and an
increased frequency of church activity, prompts a fourth recommendation. Further
research is needed to determine whether there is corroborative evidence in this and other
parts of Kenya for the relationship found in the present study between gender and level of
activity in a local faith community. Comparison should be made between diffusionrelated factors identifiable in women’s church groups and the same factors in mixedgender and all-male farmers’ groups. There should be comparison also between churchbased women’s groups that focus on poultry-keeping and others that have been organized
in relation to other activities, such as bee-keeping.
A fifth recommendation for additional research grows from the conclusion in two
of the seminar samples that younger farmers exhibit more diffusion-related behavior than
older farmers. To support and complement the recommendations for practice mentioned
already in reference to younger farmers, research should be conducted concerning these
farmers’ use of new technologies. Communication and data-transfer technologies would
be of particular interest for such an inquiry. For example, how do younger farmers use
mobile phones to access information about agricultural innovations? How do they
perceive the relative advantages of SMS-based information transfer, Internet access via
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3G and 4G networks on smart phones, and Internet browsing in a roomful of pay-by-theminute terminals? Finding research-based answers to questions like these will be crucial
for recruiting younger farmers for agricultural training, for involving them in community
“knowledge inventories,” and for promoting appropriate innovations for their
consideration and possible adoption.
One of the fundamental factors affecting a person’s intention to act, and thus the
performance of the action itself, according to Ajzen (1991) in the theory of planned
behavior (TPB), is subjective norms. These are one’s perceptions of what is expected or
valued by others in one’s social group. For farmers who frequently participate in the
activities of their local church, this TPB construct prompts a set of questions that is
another logical focus for further research (these research questions could be posed with a
number of church congregations and the results compared). First, to what extent, if at all,
does a particular local church adhere to and advocate acceptance of norms that are
positively and directly related to diffusion-of-innovations activity? This could vary from
the absence of any concern or sense of obligation at all in regard to ecological/
environmental and development issues, to the kind of environmentally activist agenda
that Daneel (2011; Daneel & Snyder, 2007) recounts from churches in Zimbabwe.
Second, if any values or beliefs related to diffusion of agricultural innovations held by the
church do function as subjective norms in that social network, how are these norms
expressed, advocated, and enacted? Third, in terms of the TPB model, is it possible to
determine any relationship or effect between the identified subjective norm and the
behavioral-intention outcome? This research could contribute in important ways to the
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currently sparse body of knowledge as to how faith communities may function in a
diffusion-of-innovations context.
Bandura (2002, 2006b) argued at some length that the central construct of selfefficacy beliefs in social cognitive theory transcends cultural differences:
Research testifies to the cross-cultural generalizability of self-efficacy
theory….Not only is the structure of self-efficacy beliefs comparable crossculturally, but so are their functional properties. Regardless of whether the culture
is American, Italian, Korean, or Chinese, the stronger the perceived self-efficacy,
the higher the performance attainments. (2006a, p 175)
A seventh recommendation for further research is to test this assertion about the crosscultural functionality of self-efficacy beliefs in an East African context, and specifically
in regard to the significance of self-efficacy as a predictor or explanatory factor with
diffusion behavior by informal change agents. This researcher has not found any
comparably detailed discussion of claims that the TPB and SNA models are also robust in
cross-cultural applications, but both of them have also been used in studying behavioral
change and social-network issues in a variety of cultures (Hagger, Chatzisarantis,
Barkoukis,Wang, Hein, Pihu, Soós, & Karsai, 2007; Pavlou & Chai, 2002; Ndah,
Schuler, Uthes, & Zander, 2010; Parkhe, Wasserman, Ralston, 2006; Wilson, Zenda,
McMaster, & Lavelle, 1992). It is recommended that studies be designed and conducted
for the purpose of assessing the utility of these models for cross-cultural behavior-change
analysis in general, and for diffusion of innovations in particular. Perhaps it would be
advisable to begin with a meta-analysis of both frameworks to survey as many examples
as possible in which they have been used in cross-cultural research.
The eighth and final research recommendation connects back to the first one
mentioned, in that it also involves continuing the line of inquiry begun in the present
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study. There is room not only for additional quantitative studies to extend or modify the
findings of this research, but also for qualitative and mixed-methods approaches. For
example, the researcher has already prepared a mixed-methods research proposal
designed to study factors in the effectiveness of a female change agent in Uganda. This
recommendation envisions the use of multiple studies, taking advantage of the strengths
of a variety of paradigms and methodologies. It is expected that this approach will result
in major contributions to the existing body of empirically based knowledge about how
East African farmers can work toward food security and overall improved livelihood as
an attainable goal.
Conclusion
Michael Dwyer, director of the Global Policy Analysis Division, in the Foreign
Agricultural Service / U.S. Department of Agriculture, presented a paper in September
2012 at the Southwest Agricultural Issues Summit in Austin, Texas. He discussed eight
factors that will affect food and agricultural markets around the world over the next ten
years. The seventh one was biotech developments. Dwyer stated that “Technology is key
to meeting future demand. Use of biotechnology and innovation is key to boosting yields
and production.”
Although there is no single panacea for the problems of food insecurity and
poverty in rural sub-Saharan Africa, technology and innovation can play an important
role in improving farmers’ quality of life. The best technology and most ingenious
innovations, however, benefit no one at all if they are not effectively presented,
demonstrated, adopted, and diffused through Africa’s largely decentralized rural social
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networks. This study has been a small step toward understanding how informal change
agents in Twiga, next to Kenya’s Rift Valley, can be trained in the use of improved
agricultural practices and then work through farmers’ groups, local churches, and their
own personal networks to propel the diffusion process forward.
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Appendix A
Demographic Questionnaire for Twiga Demonstration Farm Seminars
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
1. What is your gender?

Male

Female (Please tick only one.)

2. How old are you? ___________________ (If you do not know your age in years,
please write the year that you were born.)
3. What is your tribe?

Nandi

Luhya

Other (please write your tribe)

_______________
4. What is your religion?

Muslim

Christian

African Traditional

Other: _________________ (Please tick only one.)
5. If you are Christian, of which church are you a member?
Seventh Day Adventist
Roman Catholic

African Inland Church

Anglican
Church of Christ

Other (please write in this space): ____________________

6. How often do you attend activities organized by your church or other religious group?
(please tick only one box)
month

a few times in a year

one time each week

once or twice each

more than once each week

7. What is the highest level of schooling that you have had? (please tick only one box)
Primary school
college

Secondary school

Technical or teachers’

University

8. What kinds of crops do you cultivate? (please tick each box that is beside a crop that
you grow)

wheat

maize

vegetables

napier grass

other ________________ (please write what other kind of crops you grow)
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9. What kinds of animals do you keep? (please tick each box that is beside a kind of
animal that you keep)
ducks

cows

pigeons

goats

chickens

other (please write what other kind of animal

you keep)
10. How many acres is your farm? ____________
11. If you keep cows, do you use a bull for breeding, or A.I. (articificial insemination)?
(please tick only one box)

Bull

A.I.

12. What are the biggest challenges or difficulties you face in your farming activities?
Changes in climate
political issues

cost of inputs
insects and other pests

marketing
transportation

other (please write any other challenge in this space)
________________________
13. What are your main sources of information about farming?
seminars and workshops

Radio

government extension agents

neighbors

and friends
14. Are you an active member of any local group of farmers or a cooperative?
no
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Appendix B
Interview Schedule for Implementation of Seminar Recommendations for Improved
Management of Dairy Cows
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
Ways of Feeding Dairy Cows
1. Which of the following methods are currently used for feeding dairy cows on your
farm? (please indicate all that are being used)
Traditional free-range feeding
Napier grass (elephant grass)
Maize stover
Wheat stems
Hay
Bean straw
2. Have you changed the method of feeding your dairy cows after you attended the
seminar on livestock management?
Yes
No
3. If you changed the way of feeding your cows after the seminar, what kind of change
or changes did you make? (please mark all that apply)
I began adding maize stover when feeding.
I began adding Napier grass.
I began adding wheat stems.
I began adding bean straw.
I began adding hay.
4. Did you change the way of providing water for your cows after the seminar (by
giving cleaner water and changing it often)?
Yes
No
5. If you began using other kinds of feeding, or providing water, for your dairy cows
after you attended the seminar at the demonstration farm, why did you decide to do
that? (Please indicate all of the following things that affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing how my neighbors or friends feed their cows
Because of hearing on the radio about recommended ways of feeding
Because of talking with a government extension officer or other adviser
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6. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin adding other kinds of feeds for your
cows? (please choose only one of the following answers)
Seminar at demonstration farm
Example of neighbours and friends
Hearing on the radio
Learning from a government extension agent or other trainer
Other source _____________________________________________________
7. If you have not begun to add other kinds of feeding, or providing water, for your
cows after attending the seminar, why is this? (Please indicate all of the following
reasons that apply.)
You do not know how using mixed feeds or cleaner water will help you.
You do not have enough money (for buying chopping machines or other tools).
It is too much work to make those changes.
Other reason (explain) _______________________________________________
Breeding
1. Which method of breeding do you use for your cows?
Bull
A. I. (artificial insemination)
2. If you use A. I., did you use it before coming to the seminar, or have you begun using
it after attending the seminar?
Before the seminar
After the seminar
3. If you began using A. I. after you attended the seminar at the demonstration farm,
why did you decide to do that? (Please indicate all of the following things that
affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing how my neighbors or friends use A. I.
Because of hearing on the radio about A. I.
Because of talking with a government extension officer or other adviser
4. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin using A. I.? (please choose only one
of the following answers)
Seminar at demonstration farm
Example of neighbours and friends
Hearing on the radio
Learning from a government extension officer or other trainer
Other source ___________________________________________________
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5. If you have not begun to use A. I. for breeding after attending the seminar, why is
this? (Please indicate all of the following reasons that apply.)
You do not know how A. I. will help you.
You do not have enough money.
It is too difficult to change to using A. I.
Other reason (explain) ____________________________________________
Maintaining Cows’ Health
1. Which of the following things are you now doing to protect the health of your dairy
cows? (Please tick all that you are doing.)
De-worming
Removal of parasites (ticks, jiggers, etc.) by spraying
Removal of parasites by dipping
2. If you are now using spraying or dipping to remove parasites, how often do you do
this?
Once very week
Once every 2 weeks
Once every month
Sometimes, but not every month
3. Were you doing these things before the seminar, or have you begun to do any of
them after attending the seminar?
All before the seminar
One or more
after the seminar
4. If you began doing any of these things after attending the seminar, please indicate
which one(s). (Please tick all that apply.)
De-worming
Removing parasites by spraying
Removing parasites by dipping
5. If you were already removing parasites from cows by dipping or spraying before the
seminar, have you begun to do so more often after attending the seminar? Yes
No
6. If you began doing these things after you attended the seminar at the demonstration
farm, why did you decide to do that? (Please indicate all of the following things that
affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing how my neighbors or friends care for their cows’ health.
Because of hearing on the radio about these things
Because of talking with a government extension officer or other adviser
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7. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin doing these things? (please choose
only one of the following answers)
Seminar at demonstration farm
Example of neighbours and friends
Hearing on the radio
Learning from a government extension officer or other trainer
Other source ___________________________________________________
8. If you have not begun to protect the health of your cows in these ways after attending
the seminar, why is this? (Please indicate all of the following reasons that apply.)
You do not know how deworming and removing parasites will help you.
You do not have enough money.
It is too difficult to do these things.
Other reason (explain) ____________________________________________
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Appendix C
Interview Schedule for Implementation of Seminar Recommendations for PoultryKeeping
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
Housing for Poultry
1. Do you have a house for keeping your chickens?

Yes

No

2. If you have a house for your chickens, what kind is it?
Has a raised or slatted floor

Has a cement floor

3. Did you keep your chickens in a house before you attended the poultry-keeping
seminar at Twiga Demonstration Farm?
Yes
No
4. If you already had a chicken house before you attended the seminar, did you make
any changes or improvements to it after you attended the seminar?
Yes
No
5. If you did make a change to your chicken house after you attended the seminar,
please describe that change.
______________________________________________________
______________________________________________________
6. If you constructed a chicken house or made an improvement to your chicken house
after you attended the seminar at the demonstration farm, why did you decide to do
that? (Please indicate all of the following things that affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing how my neighbors or friends use chicken houses
Because of hearing about chicken houses on the radio
Because of talking with a government extension agent or other advisor
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7. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin using a house or to improve the
house for your poultry? (please choose only one of the following answers)
Seminar at demonstration farm
Example of neighbours and friends
Hearing on the radio
Learning from a government extension agent or other trainer
Other source ___________________________________________________
8. If you have not made a chicken house or made an improvement to an existing
chicken house after attending the seminar, why is this? (Please indicate all of the
following reasons that apply.)
You understand that there would be benefits, but you do not believe that the
benefits will be greater than the cost.
You do not know how improved poultry housing will help you.
You do not have enough money.
Other reason (explain) ______________________________________________
Types (Breeds) of Poultry
1. What breeds of poultry are you now keeping? (Please indicate all that apply.)
None
Indigenous (local)
Broilers
Layers
2. Did you begin keeping any different breed of poultry after you attended the seminar
at Twiga Demonstration Farm? Yes
No
3. If so, what new or different breed did you begin keeping after the seminar? (Please
indicate all that apply.)
Layers
Broilers
Indigenous
9. If you began to keep a new or different breed of poultry after the seminar, why did
you decide to do that? (Please indicate all of the following things that affected your
decision.)
Because of the seminar at the demonstration farm
Because of seeing the types of poultry kept by my neighbors or friends
Because of hearing about poultry breeds on the radio
Because of talking with a government extension agent or other advisor
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10. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin keeping a new or different breed of
poultry? (please choose only one of the following answers)
Seminar at demonstration farm
Example of neighbours and friends
Hearing on the radio or TV
Learning from a government extension agent or other trainer
Other source _____________________________________________________
11. If you have not begun to keep any new or different breed of poultry after attending
the seminar, why is this? (Please indicate all of the following reasons that apply.)
You understand that there would be benefits, but you do not believe that the
benefits will be greater than the cost.
You do not know how keeping other breeds of poultry will help you.
You do not have enough money.
Other reason (explain) _______________________________________________
Poultry Vaccination
1. Before you attended the seminar at the demonstration farm, were you already
vaccinating your poultry against any diseases?
Yes
No
2. If so, please indicate which vaccinations you were already using before the seminar:
Newcastle disease
Fowl pox
Other disease ______________
3. Please indicate which, if any, poultry vaccinations that you have begun using after
attending the seminar. (Tick all that apply.)
None
Newcastle disease
Fowl pox
Other disease _____________
4. If you began using poultry vaccinations after attending the seminar, why did you
decide to do that? (Please indicate all the things that affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing the types of poultry kept by my neighbors or friends
Because of hearing about poultry breeds on the radio
Because of talking with a government extension agent or other advisor
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5. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin using poultry vaccinations? (please
choose only one of the following answers)
Seminar at demonstration farm
Example of neighbours and friends
Hearing on the radio
Learning from a government extension agent or other trainer
Other source _______________________________________________________
6. If you are not using any poultry vaccinations, why have you decided not to use them?
(Please indicate all of the following reasons that apply.)
You do not believe that using poultry vaccinations will help you.
You understand that there would be benefits, but you do not believe that the
benefits will be greater than the cost.
You do not have enough money.
You do not know how to do the vaccination.
Other reason (explain) ______________________________________________
Poultry-feeding
1. Which of the following methods are currently used for feeding poultry on your farm?
(please indicate all that are being used)
Traditional free range feeding
Maize
Mixture of feeds
2. Have you changed the method of feeding your poultry since you attended the seminar
on poultry-keeping?
Yes
No
3. If you have changed the method of poultry-feeding after attending the seminar, what
is the change that you have made? ________________________________________
4. If you have improved the way of feeding poultry after attending the seminar, why did
you decide to do that? (Please indicate all of the following things that affected your
decision.)
Because of the seminar at the demonstration farm
Because of seeing how my neighbors or friends feed poultry
Because of hearing about poultry-feeding on the radio
Because of talking with a government extension agent or other advisor
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5. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin using a mixture of poultry feeds?
(please choose only one of the following answers)
Seminar at demonstration farm
Example of neighbours and friends
Hearing on the radio
Learning from a government extension agent or other trainer
Other source of information __________________________________________
6. If you are not using any improved mixture of feeds for your poultry, why not? (Please
indicate all of the following reasons that apply.)
You do not believe that using the recommended mixture of feeds will help you.
You understand that there would be benefits, but you do not believe that the
benefits will be greater than the cost.
You do not have enough money.
Other reason (explain) ______________________________________________
Brooder for Chicks
1. Do you have a brooder (e.g., a local jiko brooder) for young chicks?
Yes
No
2. If so, what kind of brooder is it?
Local jiko
Kerosene lantern
Electric light bulb
Other __________________
3. If you have a brooder, were you using it before the poultry-keeping seminar, or did
you begin using it after the seminar?
Before the seminar
After the
seminar
4. If you have begun using a brooder for chicks, or if you changed the kind of brooder,
after attending the seminar, why did you decide to do that? (Please indicate all of the
following things that affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing my neighbors or friends using brooders
Because of hearing about brooders on the radio
Because of talking with a government extension agent or other advisor

207

Texas Tech University, Ian Shelburne, December 2012

5. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin using a brooder for chicks? (please
choose only one of the following answers)
Seminar at demonstration farm
Example of neighbours and friends
Hearing on the radio
Learning from a government extension agent or other trainer
Other source ______________________________________________________
6. If you are not using any brooder for chicks, why not? (Please indicate all of the
following reasons that apply.)
You do not know how to use a brooder.
You do not believe that using the brooder will help you.
You understand that there would be benefits, but you do not believe that the
benefits will be greater than the cost.
You do not have enough money.
Other reason (explain) _______________________________________________
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Appendix D
Interview Schedule for Implementation of Seminar Recommendations for BeeKeeping
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
Keeping Bees, Types of Hives
1. Do you keep bees on your farm?

Yes

No

If you answered “No” to question 1, you do not need to answer any other questions in this
interview. Thank you for your participation.
2. If you keep bees, what type of hive do you use? (Please tick beside all the types of
hive that you have.)
Traditional log hive
Improved log hive (has queen
excluder)
Kenya topper (KTBH)
Langstroth
3. Did you begin to keep bees after attending the bee-keeping seminar at Twiga
Demonstration Farm, or before the seminar?
After
Before
4. If you began keeping bees before the seminar, did you add a different type of hive
after the seminar, or continue using the same type of hive as before the seminar?
Added different type after the seminar
Same type of hive as before the
seminar
5. If you began keeping bees or added a different type of hive after you attended the
seminar, why did you decide to do that? (Please indicate all of the following things
that affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing how my neighbors or friends keep bees
Because of hearing on the radio about bee-keeping
Because of talking with a government extension officer or other adviser
Because of information from another source
________________________________
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6. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin keeping bees or to add a different
type of hive? (please choose only one of the following answers)
Seminar at demonstration farm
Example of neighbours and friends who keep bees
Hearing on the radio about bee-keeping
Learning from a government extension officer or other trainer
Other source ______________________________________________________
7. If you have not begun to keep bees or (if you were already a bee-keeper) you did not
add a different type of hive after attending the seminar, why is this? (Please indicate
all of the following reasons that apply.)
You do not know how bee-keeping or using an improved type of hive will help
you.
You do not have enough money.
It is too much work to keep bees or to add another type of hive to what I already
use.
There has not been enough time since the seminar to make arrangements to begin
bee-keeping or to get another type of hive.
Other reason (explain) ______________________________________________
Maintenance of Hives
1. The following practices were recommended at the seminar for maintaining hives in
good condition. Please indicate beside each one if you were doing it already before
the seminar, or if you began doing it after the seminar, or if you are not doing it at
all.
Before After Not Hive is near a good, clean source of water.
Before After Not Hive is near a good source of food (nectar, pollen, etc.)
Before After Not Hive is protected from enemies (ants, wax moth, termites,
etc.)
Before After Not Safety of apiary: fenced, far enough from houses, schools,
etc.
2. If you began ANY of the recommended ways of maintaining healthy hives after you
attended the seminar (even one of them), why did you decide to do that? (Please
indicate all of the following things that affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing how my neighbors or friends maintain their hives
Because of hearing on the radio about maintaining healthy hives
Because of talking with a government extension officer or other adviser
Because of information from another source ______________________________
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3. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin doing ANY of these
recommendations for maintaining healthy hives? (please choose only one of the
following answers)
Seminar at demonstration farm
Example of neighbours and friends who maintain healthy hives
Hearing on the radio about maintaining healthy hives
Learning from a government extension officer or other trainer
Other source ______________________________________________________
4. If you have not begun to do ANY of these recommendations for maintaining healthy
hives, why is this? (Please indicate all of the following reasons that apply.)
You do not know how maintaining your hive in these ways will help you.
You do not have enough money.
It is too much work to maintain hives in these ways.
You have not had enough time to put any of the recommendations into practice.
Other reason (explain) _______________________________________________
Harvesting and Processing
1. The following practices were recommended at the seminar for harvesting and
processing honey. Please indicate beside each one if you were doing it already before
the seminar, or if you began doing it after the seminar, or if you are not doing it at
all.
Before After Not Harvest late in evening or early in morning hours.
Before After Not Store honey in clean plastic or stainless steel containers.
Before After Not Purify honey by squeezing & sieving, boiling & melting,
or using a machine
2. If you began ANY of the recommended ways of harvesting and processing honey
after you attended the seminar (even one of them), why did you decide to do that?
(Please indicate all of the following things that affected your decision.)
Because of the seminar at the demonstration farm
Because of seeing how my neighbors or friends harvest & process their honey
Because of hearing on the radio about harvesting & processing honey
Because of talking with a government extension officer or other adviser
Because of information from another source _____________________________
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3. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin using ANY of the recommended
ways of harvesting and processing honey? (please choose only one of the following
answers)
Seminar at demonstration farm
Example of neighbours and friends who harvest & process honey
Hearing on the radio about harvesting & processing honey
Learning from a government extension officer or other trainer
Other source
_________________________________________________________
4. If you have not begun to use ANY of the recommendations for harvesting and
processing honey after attending the seminar, why is this? (Please indicate all of the
following reasons that apply.)
You do not know how harvesting & processing honey in these ways will help you.
You do not have enough money.
It is too much work to harvest & process honey in these ways
There has not been enough time since the seminar to put any of the
recommendations into practice.
Other reason (explain) ______________________________________________
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Appendix E
Interview Schedule for Dissemination of Practices Recommended in Dairy
Management Seminar
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
Ways of Feeding Dairy Cows
1. Which of the following methods are currently used for feeding dairy cows on your
farm? (please indicate all that are being used)
Traditional free-range feeding
Napier grass (elephant grass)
Maize stover
Wheat stems
Hay
Bean straw
Note: If you are using ONLY traditional free-range grazing to feed your dairy cows,
without any other kind of feeding, please leave the remaining questions in this section
and go to the next part (“Breeding”).
2. Have your neighbours or friends seen that you are using other ways of feeding your
dairy cows, in addition to traditional free-range feeding?
Yes
No
3. Have your neighbours or friends asked you questions or talked with you about using
other ways of feeding your dairy cows?
Yes
No
4. Have you recommended to your neighbours and friends that they try using other ways
of feeding their dairy cows, in addition to traditional free-range feeding?
Yes
No
5. About how many of your neighbors were already using other ways of feeding their
dairy cows, in addition to traditional free-range feeding, before you began doing so?
(please choose only one of the following answers)
All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them
6. Have some of your neighbors or friends begun using other ways of feeding their dairy
cows, in addition to traditional free-range feeding after you started using them?
Yes
No
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7. If so, about how many of them began using other ways of feeding their dairy cows
after you began using it? (please choose only one of the following answers)
All of them
More than half of them
About half of them
Less than half of them
Very few of them
8. For those friends or neighbors who began using other ways of feeding their dairy
cows after you did, what do you think were the reasons that they did so? (please
indicate all of the following answers that apply)
Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you
9. For those people who began using other ways of feeding their dairy cows after you
did, what do you think were the benefits (reasons) that made them do so? (please
indicate all of the answers that apply)
Better diet for healthy cows
More milk produced
Less chance of cows eating something bad
Any other reason (please describe): __________________
10. Of all these benefits in question 9, which one do you think was the most attractive or
important to those who have begun using other ways of feeding their dairy cows?
(please mark only one answer)
Better diet for healthy cows
More milk produced
Less chance of cows eating something bad
Any other reason (please describe) ____________________________
11. For those of your neighbors who have not decided to begin using other ways of
feeding their dairy cows, what do you think are the reasons that they have not done
so? (Indicate all answers that apply.)
Lack of money
They do not believe that other ways of feeding would be
beneficial
There is pressure from other people not to change their way of feeding cows
They think that changing the feeding method would be too much work
12. With which people have you talked about using other ways of feeding their dairy
cows? (please indicate all answers that apply)
Relatives
Neighbors
Members of your church
Other
friends
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13. If you have been talking with others about using other ways of feeding their dairy
cows, what are the reasons that you wanted to talk to them about it? (please indicate
all answers that apply)
To improve friendship with others
To or gain approval or respect from
others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ______________________________________
14. Of these reasons to talk with others, which one is the most important or influential to
you in making you want to recommend using other ways of feeding dairy cows to
other people? (please indicate only one answer)
To improve friendship with others
To increase your own popularity or gain approval from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ______________________________________

Breeding
6. Which method of breeding do you use for your cows?
Bull
A. I. (artificial insemination)
Note: If you are using a bull to breed your dairy cows, please leave the remaining
questions in this section and go to the next part (“Maintaining Cow’ Health”). If you are
using A. I., continue answering questions 2-14 in this section.
For questions 2-14 below, refer to questions 2-14 in the first section about ways of
feeding cows. Use the same questions again, but replace the underlined parts with the
recommendation to use A. I. for breeding cows. Indicate answers below, being careful to
maintain correspondence between the numbers of the question and answer items.
7.
Yes
No
8.
Yes
No
9.

Yes

No

10.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

11.

Yes

12.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
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13.

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you

14.

Improving the quality of your cows
To produce more milk
Any other reason (please describe): __________________

15.

Improving the quality of your cows
To produce more milk
Any other reason (please describe): __________________

16.

Lack of money
They do not believe that A. I. would be beneficial
There is pressure from other people not to change their way of breeding
They think that changing the feeding method would be too difficult

17.

Relatives
friends

Neighbors

Members of your church

Other

18.

To improve friendship with others
To or gain approval or respect from
others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________

19.

To improve friendship with others
To or gain approval or respect from
others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________

Maintaining Cows’ Health
1. Which of the following things are you now doing to protect the health of your dairy
cows? (Please tick all that you are doing.)
De-worming
Removing parasites (ticks, jiggers, etc.) by spraying, once in two
weeks or more often
Removing parasites by dipping, once in two weeks or more
often
Note: If you did NOT tick any of the answers in question 1, you do not need to answer
any other questions at this time. Thank you for assisting us with this research. If you
ticked any of the answers in question 1, please continue answering questions 2-14 in this
section.
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For questions 2-14 below, refer to questions 2-14 in the first section about ways of
feeding cows. Use the same questions again, but replace the underlined parts with the
recommendation to de-worm and to remove parasites from cows by dipping or spraying
every one or two weeks. Indicate answers below, being careful to maintain
correspondence between the numbers of the question and answer items.
2.
Yes
No
3.
Yes
No
4.

Yes

No

5.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

6.

Yes

7.

All of them
More than half of them
About half of them
Less than half of them
Very few of them

8.

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you

No

9.

Better health for cows
Longer life for cows
Disease less likely to spread from one cow to another
Any other reason (please describe): __________________

10.

Better health for cows
Longer life for cows
Disease less likely to spread from one cow to another
Any other reason (please describe): __________________

11.

Lack of money
They do not believe that removing parasites would be
beneficial
There is pressure from other people not to use de-worming, spraying or dipping
They think that removing parasites would be too much work or too difficult

12.

Relatives
friends

13.

To improve friendship with others
To or gain approval or respect from
others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________

Neighbors

Members of your church
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14.

To improve friendship with others
To or gain approval or respect from
others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ______________________________________
Thank you for your assistance with this research!
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Appendix F
Interview Schedule for Dissemination of Practices Recommended in PoultryKeeping Seminar
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
Housing for Poultry
15. Are you now keeping your poultry in a house with a raised floor or cement floor?
Yes
No
16. Have your neighbours or friends seen that you are using this kind of poultry housing?
Yes
No
17. Have your neighbours or friends asked you questions or talked with you about using
this kind of housing for poultry?
Yes
No
18. Have you recommended to your neighbours and friends that they try keeping poultry
in the kind of house that you are using?
Yes
No
19. About how many of your neighbors were already using a recommended type of
poultry house before you began using it? (please choose only one of the following
answers)
All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them
20. Have some of your neighbors or friends begun using a recommended type of poultry
house after you started using it?
Yes
No
21. If so, about how many of them began using a recommended type of poultry house
after you began using it? (please choose only one of the following answers)
All of them
More than half of them
About half of them
Less than half of them
Very few of them
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22. For those friends or neighbors who began using a recommended type of poultry house
after you did, what do you think were the reasons that they did so? (please indicate all
of the following answers that apply)
Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you
23. For those people who began using a recommended type of poultry house after you
did, what do you think were the benefits that made them do so? (please indicate all of
the answers that apply)
Better protection from thieves
Better protection from wild animals
More control of feeding
Any other reason (please describe): _______________
24. Of all these benefits, which one do you think was the most attractive or important to
those who have begun using a recommended type of poultry house? (please mark
only one answer)
Better protection from thieves
Better protection from wild animals
More control of feeding
Any other reason (please describe) _____________
25. For those of your neighbors who have not decided to begin using a recommended
type of poultry house, what do you think are the reasons that they have not done so?
(Indicate all that apply.)
Lack of money
They do not believe that a poultry house would be
beneficial
There is pressure from other people not to change their way of keeping poultry
They think that building a recommended poultry house would be too much work
26. With which people have you talked about using a recommended poultry house?
(please indicate all answers that apply)
Relatives
Neighbors
Members of your church
Other
friends
27. If you have been talking with others about a recommended poultry house, what are
the reasons that you are interested in talking to them about it? (please indicate all
answers that apply)
To improve friendship with others
To or gain approval or respect from
others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ______________________________________
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28. Of these reasons to talk with others, which one is the most important or influential to
you in making you want to recommend the use of a recommended poultry house to
other people? (please indicate only one answer)
To improve friendship with others
To increase your own popularity or gain approval from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________
Types (Breeds) of Poultry
Refer to the questions about recommended types of poultry housing. Use the same
questions again, but replace the underlined parts with the recommendation to use
improved breeds of poultry, or more than one breed. Indicate answers below, being
careful to maintain correspondence between the numbers of the question and answer
items.
1.

Yes

No

2.

Yes

No

3.

Yes

No

4.

Yes

No

5.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

6.

Yes

7.

All of them
More than half of them
About half of them
Less than half of them
Very few of them

8.

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you

No

9.

Better meat production
Greater resistance to disease

Better egg production
Any other reason (please describe): ___________

10.

Better meat production
Greater resistance to disease

Better egg production
Any other reason (please describe) __________
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11.

Lack of money
They do not believe that keeping improved breeds or a
variety of breeds would be beneficial
There is pressure from other people not to change their breed of poultry
It is too difficult to manage and care for improved breeds or a variety of breeds

12.

Relatives
friends

Neighbors

Members of your church

Other

13.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________

14.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain)_______________________________________

Poultry Vaccination
Refer to the questions about recommended types of poultry housing. Use the same
questions again, but replace the underlined parts with the recommendation to vaccinate
poultry. Indicate answers below, being careful to maintain correspondence between the
numbers of the question and answer items.
1.

Yes

No

2.

Yes

No

3.

Yes

No

4.

Yes

No

5.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

6.

Yes

7.

All of them
More than half of them
About half of them
Less than half of them
Very few of them

No
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8.

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you

9.

Better meat production
Greater resistance to disease

Better egg production
Any other reason (please describe): ___________

10.

Better meat production
Greater resistance to disease

Better egg production
Any other reason (please describe) __________

11.

Lack of money
They do not believe that keeping improved breeds or a
variety of breeds would be beneficial
There is pressure from other people not to change their breed of poultry
It is too difficult to manage and care for improved breeds or a variety of breeds

12.

Relatives
friends

Neighbors

Members of your church

Other

13.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ______________________________________

14.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ______________________________________

Poultry-feeding
Refer to the questions about recommended types of poultry housing. Use the same
questions again, but replace the underlined parts with the recommendation to improve
poultry-feeding. Indicate answers below, being careful to maintain correspondence
between the numbers of the question and answer items.
1.

Yes

No

2.

Yes

No

3.

Yes

No

4.

Yes

No
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5.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

6.

Yes

7.

All of them
More than half of them
About half of them
Less than half of them
Very few of them

8.

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you

9.

Better meat production
health
Faster growth to maturity

Better egg production

Better meat production
health
Faster growth to maturity

Better egg production

10.

No

Better poultry

Any other reason (please describe): ___________
Better poultry

Any other reason (please describe) __________

11.

Lack of money
They do not believe that using a recommended mixture of
would be beneficial
There is pressure from other people not to change their way of feeding
It is too difficult to measure and manage the recommended mixture of feeds

12.

Relatives
friends

13.

Neighbors

Members of your church

Other

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________
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14.

To improve friendship with others
To gain approval or respect from
others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________

Brooder for Chicks
Refer to the questions about recommended types of poultry housing. Use the same
questions again, but replace the underlined parts with the recommendation to use a
brooder for chicks. Indicate answers below, being careful to maintain correspondence
between the numbers of the question and answer items.
1.

Yes

No

2.

Yes

No

3.

Yes

No

4.

Yes

No

5.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

6.

Yes

7.

All of them
More than half of them
About half of them
Less than half of them
Very few of them

8.

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you

No

9.

Healthier chicks
More rapid growth
Lose fewer chicks to sickness
Lose fewer chicks to animals
Any other reason (please describe): ___________

10.

Healthier chicks
More rapid growth
Lose fewer chicks to sickness
Lose fewer chicks to animals
Any other reason (please describe) _________
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11.

Lack of money
They do not believe that using a brooder would be
beneficial
There is pressure from other people not to use a brooder
It is too difficult to operate and keep proper temperature in a brooder

12.

Relatives
friends

13.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain)
_________________________________________

14.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To protect the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain)
_________________________________________

Neighbors

Members of your church
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Appendix G
Interview Schedule for Dissemination of Practices Recommended in Bee-Keeping
Seminar
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
Keeping Bees (If you do not keep bees, you do not need to answer any of these
questions.)
1. Have your neighbours or friends seen that you are keeping bees?
Yes
No
2. Have your neighbours or friends asked you questions or talked with you about
keeping bees?
Yes
No
3. Have you recommended to your neighbours and friends that they try keeping bees?
Yes
No
4. About how many of your neighbors were already keeping bees before you began
doing so? (please choose only one of the following answers)
All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them
5. Have some of your neighbors or friends begun keeping bees after you started doing
so?
Yes
No
6. If so, about how many of them began keeping bees after you began doing so? (please
choose only one of the following answers)
All of them
More than half of them
About half of them
Less than half of them
Very few of them
7. For those friends or neighbors who began keeping bees after you did, what do you
think were the reasons that they did so? (please indicate all of the following answers
that apply)
Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you keep bees & talking to
you
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8. For those people who began keeping bees after you did, what do you think were the
benefits that made them do so? (please indicate all of the answers that apply)
To get honey for the home
To get money by selling bee products
To gain respect from others
Any other reason (please describe):
_______________
9. Of all these benefits, which one do you think was the most attractive or important to
those who have begun keeping bees? (please mark only one answer)
To get honey for the home
To get money by selling bee products
To gain respect from others
Any other reason (please describe) ___________
10. For those of your neighbors who have not decided to begin keeping bees, what do
you think are the reasons that they have not done so? (Indicate all that apply.)
Lack of money
They do not believe that bee-keeping would be beneficial
There is pressure from other people not to do new things
They think that keeping bees would be too difficult
11. With which people have you talked about keeping bees? (please indicate all answers
that apply)
Relatives
Neighbors
Members of your church
Other
friends
12. If you have been talking with others about keeping bees, what are the reasons that you
are interested in talking to them about it? (please indicate all answers that apply)
To improve friendship with others
To or gain approval or respect from
others
To see more development and improved life in your community
To improve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain)
_________________________________________
13. Of these reasons to talk with others, which one is the most important or influential to
you in making you want to recommend keeping bees to other people? (please indicate
only one answer)
To improve friendship with others
To increase your own popularity or gain approval from others
To see more development and improved life in your community
To improve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain)
_________________________________________
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Types of Bee Hives (If you do not use any improved type of hive, you do not have to
answer any questions in this section.)
Refer to the questions in the first section about keeping bees. Use the same questions
again, but replace the underlined parts with the recommendation to use improved types of
hive instead of the traditional log hive only. For example, for number one in this part you
would ask, “Have your neighbours or friends asked you questions or talked with you
about using an improved type of hive instead of the traditional log hive only? Indicate
answers below, being careful to maintain correspondence between the numbers of the
questions and the answer items.
1.

Yes

No

2.

Yes

No

3.

Yes

No

4.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

5.

Yes

6.

All of them
More than half of them
About half of them
Less than half of them
Very few of them

7.

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use it and talking to
you

8.

To get more honey for the home
To get more money by selling more bee
products
To gain respect from others
Any other reason (please describe):
_______________

9.

To get more honey for the home
To get more money by selling more bee
products
To gain respect from others
Any other reason (please describe):
_______________

10.

Lack of money
They do not believe that improved hives would be
beneficial
There is pressure from other people not to do new things
They think that using improved hives would be too difficult

11.

Relatives
friends

No

Neighbors

Members of your church
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12.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To improve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ______________________________________

13.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To improve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________

Maintenance of Hives
The following recommendations were made at the seminar for maintenance of bee hives.
A. Hive is near a good, clean source of water.
B. Hive is near a good source of food (nectar, pollen, etc.)
C. Hive is protected from enemies (ants, wax moth, termites, etc.)
D. Safety of apiary: fenced, far enough from houses, schools, etc.
Refer to the questions in the first section about bee-keeping. Use the same questions
again, but replace the underlined parts with these recommendations for hive maintenance
(if you are doing one or more of them; if you are not doing any of them, you do not need
to answer any questions in this section). Indicate answers below, being careful to
maintain correspondence between the numbers of the question and answer items.
1.

Yes

No

2.

Yes

No

3.

Yes

No

4.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

5.

Yes

6.

All of them
More than half of them
About half of them
Less than half of them
Very few of them

7.

No

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use them and talking to
you
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8.

To get more honey for the home
To get more money by selling more bee
products
To gain respect from others
Any other reason (please describe):
_______________

9.

To get more honey for the home
To get more money by selling more bee
products
To gain respect from others
Any other reason (please describe):
_______________

10.

Lack of money
They do not believe that using recommended maintenance
procedures would be beneficial
There is pressure from other people not to do new things
They think that using recommended maintenance procedures would be too
difficult

11.

Relatives
friends

Neighbors

Members of your church

Other

12.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To improve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________

13.

To improve friendship with others
To gain approval or respect from others
To see more development and improved life in your community
To improve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________

Harvesting and Processing
The following recommendations were made at the seminar for harvesting and processing
bee products.
A. Harvest late in evening or early in morning hours.
B. Store honey in clean plastic or stainless steel containers.
C. Purify honey by squeezing & sieving, boiling & melting, or using a machine
Refer to the questions in the first section about bee-keeping. Use the same questions
again, but replace the underlined parts with these recommendations for harvesting and
processing (if you are doing one or more of them; if you are not doing any of them, you
do not need to answer any questions in this section). Indicate answers below, being
careful to maintain correspondence between the numbers of the question and answer
items.
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1.

Yes

No

2.

Yes

No

3.

Yes

No

4.

All of them
More than half of them
About half of them
Less than half of them
Very few of them
None of them

5.

Yes

6.

All of them
More than half of them
About half of them
Less than half of them
Very few of them

No

7.

Training in a seminar
Hearing about it on radio or TV
Learning from a gov’t extension agent
Seeing you use them and talking to
you

8.

To get more honey for the home
To get more money by selling more bee
products
To gain respect from others
Any other reason (please describe): ____________

9.

To get more honey for the home
To get more money by selling more bee
products
To gain respect from others
Any other reason (please describe): ____________

10.

Lack of money
They do not believe that using recommended ways of
harvesting & processing would be beneficial.
There is pressure from other people not to do new things
It is too difficult to use recommended ways of harvesting & processing

11.

Relatives
friends

12.

To improve friendship with others
To gain approval or respect from
others
To see more development and improved life in your community
To improve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ______________________________________

Neighbors

Members of your church
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13.

To improve friendship with others
To gain approval or respect from
others
To see more development and improved life in your community
To improve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) _______________________________________
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Appendix H
Institutional Review Board Approval Letter, Cover Sheet for Human Subjects
Proposal, Claim for Exemption, and Application
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Ian Shelburne
Application for Approval of a Claim for Exemption for Proposed Research
Agricultural Innovations among Farmers in Moiben, Kenya: Adoption and Diffusion
I.

Rationale

The problem that will be addressed in the proposed research is food security in
rural East Africa. In contrast to other regions of the world, where food-security indicators
have generally improved in recent years, chronic and recurrent hunger is still a problem
in sub-Saharan Africa. The disparity between the worsening food-security situation in
Africa and the rest of the world makes it unlikely that a lack of agricultural knowledge or
technology is to blame. It is more likely that some of the principal causes of large-scale
hunger in sub-Saharan Africa lie in a breakdown of the process of implementation and
diffusion of important agricultural innovations at the level of small-holder farmers.
Although a number of efforts have been made to assess the overall effectiveness
of agricultural extension work in sub-Saharan Africa, it has been difficult to collect
sufficient data from this vast area parceled up into so many national and ethnic entities,
where basic infrastructure is often rudimentary. Research literature suggests that although
agricultural extensions systems in sub-Saharan Africa can probably make significant
contributions to improvement in regional food security, it will be necessary to identify
supplementary mechanisms in the effort to redress the pattern of recurrent famine.
Studies contributing to this process have included research on extension agents making
more effective use of local social networks, on the benefits of greater participation in
decision-making by local farmers, on the need to work toward gender equality in
agricultural work and earnings, on the effectiveness of farmer field schools, and on the
role of religious faith and cultural worldview as these may affect adoption and diffusion
of improved farming methods.
The theoretical framework for the proposed research is the conceptual work of
Rogers (2003) on the diffusion of innovations, which identified four main elements in the
diffusion process: (1) the innovation; (2) communication channels; (3) time; and (4) a
social system. The theoretical constructs of particular interest for this proposal are those
relating to diffusion networks and change agents. The proposed research will examine the
effects of community-based agricultural training activities on farmers in terms of their
subsequent rate of adoption of recommended innovations, and their diffusion of new
knowledge and practice to others in their networks. The effects of other characteristics of
training participants, especially faith-community involvement and gender, will also be
measured and analyzed.
The specific aim of the proposed study will be to identify variables among East
African farmers that correlate significantly with higher-than-average rates of adoption
and diffusion of innovations introduced in training events. The setting of the proposed
research will be Twiga Demonstration Farm (in Kenya), which hosts a variety of
seminars designed to introduce community residents to innovative techniques and
technologies that may potentially improve their quality of life. Topics of these seminars
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typically include vertical gardening techniques, bee-keeping, livestock management,
poultry-keeping, raised-bed gardening, vegetable preservation, fabrication and use of
improved jikos, cultivation of grafted passion fruit vines, introduction of new crop
varieties or improved strains of familiar ones, and others. The subjects of the training
sessions vary in how closely they are tied to farming practices. What they have in
common is that all of them represent innovations that may potentially improve the overall
standard of living of residents of rural communities in East Africa, whether by favorably
altering their income-to-expenditure ratio or by enhancing family health and education.
This proposed study is not concerned with the specific content or subject matter
of the seminars from whose participants data will be collected, except insofar as the
training presents an innovation that attendees may choose to adopt or to reject. In order to
obtain an optimal sample size, and also to take proper account of any distortion in
measuring adoption or diffusion that might be associated uniquely with a particular
innovation, data will be collected from participants in several seminars over a period of
approximately six months.
It is expected that a number of benefits would accrue as a result of identifying
population characteristics with this type of correlation.
a. The body of knowledge concerning agricultural extension training methodology
in East Africa would be increased, and the stage set for further research along
related lines of inquiry. This represents a likely, even if indirect, benefit to the
subjects involved, who stand to gain from improvements to extension methods
that may result from the knowledge gained in the proposed study.
b. The results of the proposed research could facilitate identification of key
individuals in farmers’ social networks who, with appropriate training, may be
able to increase the effective dissemination of techniques and technologies that
are needed for improved food security and increased quality of life of the subject
population.
c. The process of data collection is likely to foster an increased level of community
interest and participation in agricultural training events. As more of the subjects
learn ways to optimize returns from their agricultural inputs, the likelihood rises
that they will achieve a higher degree of food security, and an improved overall
socio-economic status.
II.

Subjects

Population: The population of subjects for the proposed research consists of adult
farmers in the vicinity of the Twiga Demonstration Farm, Moiben County, Uasin Gishu
District, Kenya. Participants would be limited to those living on farms within a 10kilometer radius of the demonstration farm where training events are conducted.
Recruitment: This is a rural area with almost no circulation of printed media,
limited radio and television coverage, few post offices, and no local Internet access.
Communication is almost entirely therefore by word of mouth, mobile phone, or handcarried message. It is expected that recruitment for the agricultural seminars and
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associated data collection would take place by oral communication through existing
formal and informal social and community structures. Examples would be neighbors
talking with each other, community members talking when meeting as they walk to a
local market, clinic, or social function, and probably announcements at church meetings
and other social functions (see Appendix A for possible wording of an announcement at a
representative social gathering; note that although this particular example relates to a
seminar on improved jikos, the wording would be slightly different for announcements of
training events on other topics that would also be part of the proposed research).
III.

Procedures

Procedure description: Subjects who attend agricultural training events at Twiga
Demonstration Farm will be asked to provide demographic data about themselves, using
a survey instrument (see the demographic survey instrument in Appendix B). The same
instrument will be used with all the seminars in the proposed study, since the data that it
is designed to elicit is related to the adoption and diffusion behavior of the human
subjects rather than the specific content of any particular seminar.
Participants in the training events will take a knowledge test based on the content
of the seminar that they are attending, both before and after the training exercise, in order
to measure knowledge change.
Subsequent to each training event, two structured interviews will be conducted
with each seminar participant, one focused on determining the degree of implementation
of techniques/technology presented by the trainer and the other focused on measuring
dissemination of the content of the training to non-participants. See Appendices C and D
for sample structured interview schedules. Note that the examples included in the
appendices are designed to obtain data from persons who attended a seminar on improved
jikos. The questions used in interviews with participants in training sessions on other
topics that are part of the proposed study would be essentially the same, with only slight
changes related to the specific subject matter of that training event.
To protect privacy, no data or linking identifier will be recorded that would allow
any respondent to be personally identified with information provided on the survey
instrument, the knowledge tests, or the follow-up interviews.
Possible risks: It is not expected that there will be any potential risks of more than
negligible probability and/or severity to subjects in this proposed research.
Precautions: Measures to ensure confidentiality of all data collected will be
rigorously applied. Personal information that could identify subjects as sources of data
that they provide will not be recorded. Security mechanisms will be employed to restrict
data access to the researchers themselves, such as passwords to access electronically
stored data and locks on files containing hardcopies of measurement instruments.
Compensation: It is not expected that there will be any compensation provided
for subject participation in the proposed study.
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APPENDIX A
Possible Script for Announcement of Invitation to Participate in Agricultural Seminar and
Research Project
There will be a seminar on the construction and use of improved jikos at the
Twiga Demonstration Farm Saturday, 10 December. A researcher from Texas Tech
University will be conducting research on the effects of this training in homes and farms
in this community. If you are interested in participating in this research by answering
some questions about what you learn and how you use that knowledge, you will be
welcome to do so. Any information that you provide will be kept strictly private and
confidential. We hope that what we learn from this research will help us to improve our
preparation and presentation of agricultural training in this community. Thank you!
APPENDIX B

Demographic Questionnaire for Participants in Seminars at Twiga
Demonstration Farm
Instructions: Thank you for your willingness to participate in this seminar, and in the
research that is being conducted about the results of the training. The questions below are
about you yourself and how you work on your farm. Your answers will not be shared
with any other person except those who are conducting the research. If you do not
understand a question, please ask the administrator of the test to explain it to you. Thank
you very much for your assistance!
15. What is your gender?
Male
Female (Please tick only one.)
16. How old are you? ___________________ (If you do not know your age in years,
please write the year that you were born.)
17. What is your tribe?
Nandi
Luhya
Other (please write your tribe)
_______________
18. What is your religion?
Muslim
Christian
African Traditional
Other: _________________ (Please tick only one.)
19. If you are Christian, of which church are you a member?
Anglican
Seventh Day Adventist
African Inland Church
Church of Christ
Roman Catholic
Other (please write in this space): _________________
20. How often do you attend activities organized by your church or other religious group?
(please tick only one box)
a few times in a year
once or twice each
month
one time each week
more than once each week
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21. What is the highest level of schooling that you have had? (please tick only one box)
Primary school
Secondary school
Technical or teachers’
college
University
22. What kinds of crops do you cultivate? (please tick each box that is beside a crop that
you grow)
wheat
maize
vegetables
napier grass
other ________________ (please write what other kind of crops you grow)
23. What kinds of animals do you keep? (please tick each box that is beside a kind of
animal that you keep)
cows
goats
chickens
ducks
pigeons
other (please write what other kind of animal you keep)
24. How many acres is your farm? ____________
25. If you keep cows, do you use a bull for breeding, or A.I. (artificial insemination)?
(please tick only one box)
Bull
A.I.
26. What are the biggest challenges or difficulties you face in your farming activities?
Changes in climate
cost of inputs
marketing
political issues
insects and other pests
transportation
other (please write any other challenge in this space) ______________________
27. What are your main sources of information about farming?
Radio
seminars and workshops
government extension agents
neighbors and friends
28. Are you an active member of any local group of farmers or a cooperative?
Yes
No
APPENDIX C

Interview Schedule for Adoption / Implementation of Improved
Jiko
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
1. Which of the following methods are currently used for daily cooking in your home?
(please indicate all that are being used)
Traditional 3-stone cooking fire
Improved clay jiko

Traditional metal jiko

New ceramic jiko

Other (such as cooking gas, electric element, etc.)
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2. Have you changed the method of cooking in your home since you attended the
seminar on improved jikos?
Yes

No

3. Have you constructed an improved jiko for use in your home?
Yes

No

4. Have you arranged for someone to make an improved jiko for use in your home?
Yes

No

5. If you have obtained an improved jiko for home use, how much money did you spend
to do this?
_________________________________________
6. If you are now using an improved jiko for cooking in the home, what was the main
way of cooking that you were using before this?
__________________________________________
7. When you compare the improved jiko with what you were using before, what are the
differences that you have noticed between the two ways of cooking? (please answer
the following questions about the improved jiko’s performance)
Improved jiko uses more or less firewood or charcoal?
More firewood/charcoal

Less firewood/charcoal

Improved jiko is easier or more difficult to use?
Easier to use

More difficult to use

Improved jiko takes more or less time to cook food?
More time

Less time

Improved jiko is more or less dangerous to use?
More dangerous

Less dangerous
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8. Among these differences that you have noticed, between using the improved jiko and
other methods of cooking, which one do you think is the best or most important in
your home?
____________________________________________________________________
9. Before you began using the improved jiko, did you see any of your friends and
neighbors using them?
Yes

No

10. If you saw your neighbors using the improved jiko before you had one, did this make
you more interested in getting one for yourself?
Yes

No

11. If you have begun using an improved jiko, how did you learn about it before you had
one yourself? (please indicate all that apply)
Seminar
Example of neighbors, friends and conversations with them
Radio or television
District Extension Agent
Trainer from an NGO or CDO
12. Of the sources of information that you indicated above, which one was the most
important in influencing your decision to begin using the improved jiko? (please
choose only one of the following answers)
Seminar
Example of neighbors, friends and conversations with them
Radio or television
District Extension Agent
Trainer from an NGO or CDO
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APPENDIX D

Interview Schedule for Diffusion / Dissemination of Improved Jiko
Thank you for your assistance in this research project. Your participation will assist in
building a better understanding of how training can be done with good results for farmers
in this area. We appreciate your willingness to talk with us about what you are doing on
your farm. We shall be careful to keep your information private and confidential, so that
no one will be able to connect that information to you.
1. Have your neighbors observed you using the improved jiko?
Yes

No

2. Have your neighbors or friends asked you questions or talked with you about using
the improved jiko?
Yes

No

3. Have you recommended to your neighbors that they try using the improved jiko?
Yes

No

4. About how many of your neighbors were already using the improved jiko before you
began using it? (please choose only one of the following answers)
All of them

More than half of them

Less than half of them

Very few of them

About half of them
None of them

5. Have some of your neighbors or friends begun using the improved jiko since you
started using it?
Yes

No

6. If so, about how many of them began using the improved jiko after you began using
it? (please choose only one of the following answers)
All of them

More than half of them

Less than half of them

Very few of them
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7. For those friends or neighbors who began using the improved jiko after you did, what
do you think were the reasons that they did so? (please indicate all of the following
answers that apply)
Training in a seminar

Hearing about it on radio or TV

Learning from a government extension agent
Seeing you use it and talking to you
8. For those people who began using the improved jiko after you did, what do you think
were the benefits that were most attractive to them? (please indicate all of the answers
that apply)
Saving firewood or charcoal
Saving time in food preparation

Less risk of injury or accident at home
Any other reason (please describe) ______

_________________________________________________________________
9. Of all these benefits, which one do you think was the most attractive or important to
those who have begun using the improved jiko? (please mark only one answer)
Saving firewood or charcoal

Less risk of injury or accident at home

Saving time in food preparation

Any other reason (please describe)
_____________________________

10. For those of your neighbors who have not decided to begin using the improved jiko,
what do you think are the reasons that they have not begun using it?
Lack of money
They prefer using the traditional way or another way of cooking
They do not believe that the improved jiko would be beneficial
There is pressure from other people not to change their way of cooking
They think that an improved jiko would be too difficult to make
11. With which people have you talked about using the improved jiko? (please indicate
all answers that apply)
Relatives

Neighbors

Members of your church

Other friends
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12. Are you interested or willing to talk with your relatives, neighbors and friends about
using the improved jiko?
Yes

No

13. If you answered “yes,” why are you interested in telling other people about the
improved jiko? (please indicate all answers that apply)
To improve friendship with others
To increase your own popularity or gain approval from others
To see more development and improved life in your community
To protect or conserve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ____________________________________
14. Of these reasons to talk with others, which one is the most important or influential to
you in making you want to recommend the use of improved jikos to other people?
(please indicate only one answer)
To improve friendship with others
To increase your own popularity or gain approval from others
To see more development and improved life in your community
To protect or conserve the environment and natural resources
To fulfill your duty from God to do good to others
Any other reason (please explain) ___________________________________
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