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ABSTRACT

With poverty and hunger growing in sub-Saharan Africa, increased agricultural
productivity is urgently required. Agricultural extension services should improve their
delivery to those small-scale farmers who play a key role in production. There is a need
to build on previous research focusing on the integration and sharing of knowledge from
different sources, and into the role of small-scale farmers in an agricultural knowledge and
information system (AKIS). Studying an AKIS requires a broad theoretical framework to
explain its different facets comprehensively. This article reviews perspectives, theories,
concepts and models for studying the AKIS of small-scale farmers. A critical review and
analysis of the literature, it offers a holistic theoretical framework to underpin research,
to ensure a deep understanding of the complexities of the AKIS of such farmers in a
developing country context.
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1 BACKGROUND

Poverty and hunger are increasing in sub-Saharan African rural areas in particular
(International Fund for Agricultural Development [IFAD] 2002; World Bank 2007), and
increased agricultural productivity is urgently needed. In many developing countries,
agricultural extension services have failed to deliver the support required for such
productivity (Chapman et al 2003; Richardson 2006). Further research on the role of
farmers — and especially that of small-scale farmers who play a key role in agricultural
production and agricultural knowledge and information systems (AKISs) — is urgently
required. It was this problem that the authors sought to address, but with regard to the
choice of a suitable theoretical framework for researching the AKISs of small-scale
farmers in a developing country context.

2 STATEMENT OF THE PROBLEM

Rees et al (2000) and Garforth (2001) argue that the AKISs of smallholders are complex,
diverse and vary from site to site, depending on the site’s agro-ecology and agricultural
enterprises. Their studies indicate the necessity for a comprehensive investigation of
the role of small-scale farmers in an AKIS. There is thus a need to build on the work of
previous research, focusing in particular on the integration and sharing of knowledge
from different sources, as recommended by Meyer (2000, 2003) in South Africa.

The importance of choosing an appropriate theorctical framework for research is
evident in the comments of Wilson (2001). He notes that approaches to developing
systems often fail to satisfy users’ problems, because the problems are not identified.
Understanding the situation of the user requires the use of systems thinking, or a
conceptual framework that entails seeing interrelationships between components, rather
than linear cause-cffect chains, and the observing of processes of change as opposed
to providing snapshots (Wilson 2001). Fisk et al (1998:218) support this view, arguing
that community members do not exist in isolation, but rather are enmeshed in the fabric
of the society and culture from which they come. Solutions to complex social problems
emerge from community members, and systems thinking helps them to see the whole,
and to recognise patterns and interrelationships. The problem the authors sought to
address here, is which theoretical frameworks are suitable for the study of the AKISs of
small-scale farmers.

3 PURPOSE OF THE REVIEW

This article, which has been distilled from a critical review and analysis of the literature
on AKISs, presents a theoretical framework for researching an agricultural knowledge
and information system. This is motivated by the belief that there are benefits to
combining these literatures in a study of the information behaviour of small-scale
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farmers within an AKIS. The article draws on a larger study by Munyua (2011). Munyua
and Stilwell (2012) reviewed suitable paradigms for studying an AKIS and the specific
methods used. Some of the results from the larger study are found in Munyua and
Stilwell (2010) and Munyua and Stilwell (2013), but due to space constraints they are
not repeated here. The purpose here is to draw out the issues underpinning the review
of the potential theoretical perspectives, models and frameworks, and to put forward an
holistic, theoretical framework that could inform a more complete understanding of the
complexities of the AKIS of small-scale farmers in developing country contexts.

4 METHODOLOGY

The methodology used was a critical review and analysis of the AKIS, and relevant
library and information science literature. This methodology was used to apply and
increase knowledge in a particular area of research, thereby showing proficiency
in reviewing, synthesising and critically analysing the relevant research literature
(University of Washington 2011).

To carry out the review, the authors searched the relevant databases on agricultural
knowledge and information system research and innovation, and on information
behaviour. Articles were read for relevance and the content was analysed and synthesised
using thematic analysis (Braun & Clarke 2006).

5 REVIEW OF CONTEXTUAL AND
THEORETICAL PERSPECTIVES,
FRAMEWORKS AND MODELS USED IN
STUDYING AN AKIS

The review was underpinned by an approach based on the pragmatic paradigm, which
was chosen for its emphasis on fitness for purpose. The paradigm assists in addressing
research questions, using the most appropriate methodology and data collection methods.
As concluded by Johnson and Onwuegbuzie (2004:17), the pragmatic paradigm “can
help to build bridges between conflicting philosophies”. It provides a lens for looking at
and making sense of phenomena in a complex, multidisciplinary and multifaceted study
comprising multiple actors, different knowledge systems, information behaviour, and
information and knowledge management practices.

5.1 CONTEXTUAL DEFINITIONS

Many of the terms pertaining to an AKIS are not in general use in mainstream library
and information science literature, and are therefore defined here, before the theoretical
perspectives from the review are presented. An AKIS is
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a set of agricultural institutions, organisations, persons and their linkages and interactions,
engaged in the generation, transformation, transmission, storage, retrieval, regulation,
consolidation, dissemination, diffusion and utilisation of knowledge and information,
with the purpose of working synergistically to support opinion formation, decision
making, problem solving and/or innovation in a given sector, branch, discipline or other
domain. (Réling 1989:1-2)

An AKIS plays various important roles. It “links rural people and institutions to promote
mutual learmning and to generate, share and utilise agriculture-related technology,
knowledge and information™ (Food and Agriculture Organisation of the United Nations
[FAO] & World Bank 2000); facilitates the interactions of agricultural actors (such as
farmers, agricultural educators, researchers and extensionists); increases the synergy
of its components, making the contribution of the total AKIS exceed the sum of the
components (Réling 1989:2); and has the potential to harness knowledge and information
from various sources for better farming, improved agricultural growth and livelihoods
(Rivera et al 2005:vi). At the organisational level, an AKIS comprises the institutions
and organisations of agricultural extension, research and education which generate and
disseminate knowledge and information (World Bank 2004). It encompasses service
providers and users involved in agricultural knowledge and information systems (Rivera
et al 2005:11) to: support interrelated components in agricultural production, marketing
and post-harvest handling (World Bank 2004); enable different stakeholders to exploit
opportunities and facilitate innovation (Hoffmann et al 2007:355); emphasise social and
human capital; and promote innovation by facilitating linkages between researchers,
extensionists and farmers (Lele et al 2010:64); deliver knowledge to a clientele and
describe a two-way flow of information and knowledge among different sub-systems,
such as research and users (Bagnall-Oakeley & Ocilage 2002); and improve linkages
and learning across all levels and between different actors (Opondo et al 2006).

In the context of research and development, an AKIS provides a conceptual framework
that enables researchers to view the whole picture and provide comparative analyses
(Réling 1989:74); is essential to community development (Roling 1989:2); and
facilitates participation, and the sharing and exchange of knowledge and information
(Engel & Salomon 1997); and fosters the transfer of technologies (Rivera et al 2005:11).

<An AKIS helps researchers and extensionists focus on key actors within the AKIS>.
These actors contribute to agricultural innovation (Salomon & Engel 1997:19); assist in
addressing problems inherent in the agricultural sector; and integrate the efforts of the
different segments by collecting their intellectual capital in an holistic way (McDowell
2004).

This section argues that AKISs are dynamic and respond to farmers’ information and
knowledge needs and changing policies (Karami 2006). An understanding of the AKIS
of small-scale farmers is critical to improving agricultural productivity and livelihoods,
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as an AKIS reflects the local environment, value systems and social, economic,
technological and regulatory parameters of its users (Moussa 2006).

For Salomon and Engel (1997:19-20) key concepts are: i) systems that are virtual
and provide a way of thinking, such as the knowledge and information system (KIS),
agricultural information system (AIS), agricultural knowledge system (AKS) and
agricultural knowledge and information system; ii) the boundary, which is defined by
the problem or geographical location and the lines of relationship between the actors
who form the system, along with the importance of the actors; iii) linkages that illustrate
how actors communicate and are directed to joint efforts; and iv) linkage mechanisms
that facilitate communication, coordination and resource transfer.

The concept of “systems” represents complex phenomena that are hard to analyse using
conventional scientific analysis, such as the agricultural information system. A system is
an arrangement of parts comprising elements, components and sub-systems (Hurtubise
1984) that interact towards a shared goal, have synergistic effects on the whole, and have
linkage mechanisms that facilitate interactions between system components (Roling
1988:187—188). Distinguishing between an information system and a knowledge system,
Roling (1988:32) points out that while information is explicit and can be transmitted,
knowledge is tacit, resides in the brain, and can be generated and utilised.

A KIS comprises a set of people, institutions, organisations and networks that are
linked to each other for the purpose of innovation (Salomon & Engel 1997:74). KISs
do not exist in practice, they are imaginary but provide “a way of thinking that helps us
understand the social organization of innovation in agriculture better” (Salomon & Engel
1997:19). Understanding the KIS guides interventions aimed at increasing the benefits
of the system to different actors (Salomon & Engel 1997:74). Although these systems
have been critiqued for being abstract, they provide an understanding of the barriers
and drivers of directional' technology and information flow between farmers and other
actors in the system (Petersen 1997). All AKIS actors “manage, generate, transform,
transmit, store, retrieve, integrate, diffuse and use knowledge and information”, and
the performance of the system is dependent on their common objectives, and on how
the different actors cooperate, communicate and coordinate specialised tasks (Salomon
& Engel 1997:19, 74). The interactions and relationships between actors in an AKIS
facilitate the capturing, recording and sharing of knowledge, and the unique knowledge
assets held by the different actors form the fabric that holds together the various actors
(Malekmohammadi 2009:233).

An AIS is a system in which “agricultural information is generated, transformed,
transferred, consolidated, received and fed back in such a manner that these processes
function synergistically to underpin knowledge utilisation by agricultural producers”
(Roling 1988:xi, 33). Various vertical (top-down and bottom-up) and horizontal
information flows occur within an AIS, generating a complex phenomenon (Réling
1988). An AKS, on the other hand, is a system of “beliefs, cognitions, models, theories,
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concepts, and other products of the mind in which the (vicarious) experience of a person
or group with respect to agricultural production is accumulated” (Réling 1988:33).
The groups’ knowledge systems include local knowledge and affect the members’
perception, learning and reasoning (Réling 1988:33). Understanding the knowledge
systems at the local level before deciding on any systems or improvements is important
(Ekoi & Hepelwa 2003).

The study of an AKIS is thus complex and requires a broad theoretical framework
to explain its different facets in a comprehensive manner. This article reviews the
perspectives, theories, concepts, models and framework that constitute a theoretical
foundation for studying the AKIS of small-scale farmers in the context of a developing
country. Undertaking such a review requires an understanding of paradigms. It is
widely acknowledged that there is a relationship between research paradigm, theory and
methods (Easterby-Smith et al 2002:27, 31; Teddlie & Tashakkori 2003:22), and that
alignment between these elements helps to avoid confusion; enhances the achievement
of research objectives; and provides an opportunity to explore and discuss theory,
methods and the research process (Knox 2004). Munyua and Stilwell (2012) review
paradigms for studying an AKIS in some depth. While a paradigm provides a way of
looking at phenomena, theory aims to explain what is observed in the world (Wagenaar
& Babbie 2001:18, 19) and “no theory cver attempts to represent or explain the full
complexity of some phenomenon” (McKelvey 1999:15). Many authors (Dervin &
Nilan 1986; Dick 1993:54; Creswell & Plano Clark 2007:26, 95, 104; Kuhn 1970:79,
110) have proposed the need to triangulate paradigms and perspectives in research,
and this applies to studying an AKIS. A triangulated approach facilitates the answering
of research questions, and provides an understanding of phenomena from varied
viewpoints.

Theories are generalised explanations of relationships among phenomena (Case
2002:135, 153), and constitute assumptions, principles and relationships (Bates
2005:2). They are concerned with the how and why of empirical phenomena (Johnson
& Christensen 2008:20) and highlight patterns in phenomena (Mugenda & Mugenda
2003). In this article, theory is seen as a system comprising interrelated constructs,
concepts, definitions and generalised propositions that explain or predict phenomena,
or explain facts by specifying relations among variables and laws that interrelate those
constructs (Mugenda & Mugenda 2003:5-6, 15). For Wilson (1994:17), failure to base
research on theoretical frameworks is like “building a pyramid with no foundation”.
Metatheory, described as “the philosophy behind the theory”, is related to the construct
paradigm, but a paradigm is broader than a metatheory (Bates 2005:2). While theories
are less abstract yet changeable, metatheories are more abstract and less changeable
(Kari 1998:2).

Models, which are broader than theories, guide research in a systematic manner (Jarvelin
& Wilson 2003). Models focus on more limited problems; are defined in relation to
theories (Case 2002:114); provide a logical arrangement among concepts and simplify
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the view of reality by helping to visualise phenomena (Frankfort-Nachmias & Nachmias
1996:43—44). For Wilson (1999:250), a model is a “framework for thinking about a
problem” which “may evolve into a statement of the relationships among theoretical
propositions”. Some authors use “model” and “framework” interchangeably (Jirvelin
& Wilson 2003). Here, Wong and Aspinwall’s (2004:94) definition of a framework as
“a structure that comprises relevant entities or a set of guiding principles and ideas that
support a discipline” is used in a manner that secures links between theory and practice.

5.2 THEORETICAL PERSPECTIVES RELEVANT TO
THE STUDY OF AN AKIS

Social science researchers use one or more theoretical approaches to a research problem
(Mouton & Marais 1996:191). There is a need to contribute to the theoretical foundations
of the area being researched by looking at the research problem from various pertinent
theoretical perspectives (Creswell & Plano Clark 2007:21). Pretty (1994:38) argues that
it is necessary to triangulate theories to ensure proper interpretations of the world and
ensure objectivity. Six perspectives which the authors consider relevant for studying the
AKIS of small-scale farmers are described next.

5.2.1 Systems perspective

This perspective provides an holistic approach for studying complex issues (Nakamori
2006:12), and projects beyond personalities and events (Senge 2006:7, 42, 73). The
construct “system” has been applied to individual, institutional and network actors
associated with knowledge processes (R6ling 1992). Systems thinking is “an approach
to studying the world and dealing with complex situations and intervening in it” (Engel
1997:24). A system is a complex whole that includes people and information, but
because the system is not a reality, it is referred to as a soft system (Nakamori 2006:12).
Such systems are diverse and vary depending on the subject. This approach shares a
philosophical background with Nonaka’s ba? (Nonaka et al 2000; Nonaka & Toyama
2005). Systems thinking reveals patterns clearly, and forms part of the “soft systems”
approach (Nakamori 2006:12) which is described next.

5.2.2  Soft systems perspective

Engel and Salomon (1997) distinguish between hard systems thinkers who view
the world as systemic and focused on models that represent the real world, and soft
systems thinkers who view the world as unsystemic. Images are developed to convey
the different perspectives and practices of social actors. The soft systems approach is
attributed to Checkland (1988, 1999, 2000) who argues that groups of activities are
linked to form a purposeful whole which is “meaningful only at the level of the whole”
(Checkland 1988:309). The process of inquiry is necessarily systemic (Checkland
1985). Soft systems are social constructs that are present to the extent that the people
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participating agree about their goals, and negotiate the boundaries, membership and
usefulness of the system (Réling & Wagemakers 1998:16, 17). They provide analytical
perspectives to study the interplay between agricultural actors, what they actually do,
how they learn, how they share ideas and experiences, and how they manage knowledge
and information (Engel 1997; Engel & Salomon 1997; Salomon & Engel 1997).

The approach underpins the soft systems methodology (Checkland & Scholes 1990)
used for solving complex organisational problems, and for facilitating the integration
of perspectives among key stakeholders (Engel 1997:23; Engel & Salomon 1997). It
is based on systems concepts which are consistent with Complexity theory (Benbya &
McKelvey 2006:16, 17). Soft systems methodology has three objectives: i) to identify
opportunities to improve a KIS; ii) to create awareness among relevant stakeholders; and
iii) to identify actors and potential actors (Checkland & Scholes 1990:27). Checkland’s
(1990:27) soft systems methodology facilitates the design of useful interventions. The
soft systems approach allows a group of actors who are “faced with a shared problem to
engage in a collective learning process in order to design a human activity system that
can help solve the problem through collective action”.

Critics of the soft systems approach argue that it places too much emphasis on
seeking harmony and consensus (Engel 1997:28-29). The operational tools available
for exploring the relational dimensions of social interaction are inadequate, and the
emphasis on wholeness is considered ambitious. Nevertheless, the approach provides
for wide participation and has been used to solve complex organisational problems and
to address innovation, learning and choice making (Bawden 2006; Denzin & Lincoln
2005:562; Senge 2006). Linked to the soft systems perspective is the knowledge systems
perspective.

5.2.3 Knowledge systems perspective

Roling (1988) and Salomon & Engel (1997) developed this perspective. Embedded in the
soft systems approach, it guides understanding of the social organisation of innovation
(Engel 1995, 1997:23; Roling 1988, 1989, 1992). It is integrative and draws together the
actual components or clements of a system of actors relevant to a given situation, such
as farmers, farmer organisations, research institutions, NGOs and the private sector
(Roling 1992). It is grounded in the assumptions that knowledge generated in one part
of the system is transformed and utilised in other parts of the whole (R&ling 1989:51);
knowledge is socially constructed; and communication is a form of social interaction
(Engel & Salomon 1997).

This approach focuses on sharing knowledge among key stakeholders and actors in
an AKIS study and guides the integration of their perspectives (Engel 1995, 1997:23).
It caters for what people know and how they respond to situations. The knowledge
systems perspective views agriculture as a social effort requiring competent interrelated
actors, and focuses on a diagnostic framework for analysis, design and management
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intervention (R6ling 1988; Salomon & Engel 1997). Engel and Salomon (1997) advance
four major reasons for choosing systems thinking and the knowledge systems perspective
to guide a study of the nature of AKIS. This perspective and the approach offer the
potential for linking the macro and micro aspects of human actions at different levels
(which require a systems thinking approach that facilitates the emergence of different
qualities); addressing multiple actors (such as extension, research and education as well
as mass communication) in the sharing of knowledge; incorporating a comprehensive
“human agency” view regarding what people know and what they do, as opposed to
merely focusing on their roles as innovators, adopters or laggards (Rogers 1983:22;
Rogers & Shoemaker 1971); and for studying innovation in agriculture from a social
context focusing on interrelated actors.

5.2.4 Knowledge and information perspective

The KIS perspective centres on organisations, and the linkages and interactions among
actors. KIS (as in AKIS) is a virtual concept as opposed to a tangible system. It is
a way of thinking that helps us to understand innovation in agriculture (Salomon &
Engel 1997:19). Falling within the soft systems perspective, KIS provides a diagnostic
framework that brings to light organisational forms that facilitate knowledge and
information processes (Salomon & Engel 1997:19). Since all agricultural actors
manage, generate, transform, transmit, integrate, disseminate and use knowledge and
information to some extent, this approach is appropriate for studying the interactions of
actors in an AKIS, facilitating the design of effective communication and cooperation,
providing opportunities for synergy in getting stakeholders together, and resulting in
efforts that exceed the sum of the individuals involved.

5.2.5 Knowledge management (KM) perspective

This perspective emphasises the intellectual, knowledge-based view of an organisation,
and has been used to study how organisations create, distribute and use knowledge. For
Styhre (2003:25, 80, 144), KM is “a mindset” that provides organisations with a way
of thinking about how to foster knowledge. Sveiby (1997:37) sees knowledge as the
“capacity to act”. It is conjured up in people’s heads. Having explored ways of asking
questions about the role of knowledge in organisations (Sveiby 1994), he subscribes to
the adoption of a perspective that capitalises on intangible assets. The KM perspective
stems from the interpretive and postmodernist approaches which portray knowledge
as socially constructed (Engel 1997:14, 32-33; Roling & Wagemakers 1998; Styhre
2003:21; Sveiby 1997:30). Postmodernists advocate pluralistic approaches to the
questioning of ideas, and recognise that there are multiple understandings as well as
inconsistencies, ambiguities and contradictions (Styhre 2003:27) in terms of what we
know. The management of knowledge cannot be divorced from beliefs, culture and
communication practice, and for this reason “knowledge must always be examined at its
source ... the activities of the individual and communities of practice” (Styhre 2003:149,
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157). Further, knowledge should be examined as a collection of skills, capacities and
know-how in context.

5.2.6 Community of practice (cop) perspective

A CoP is a group “of people who share a concern, a set of problems, or a passion about
a topic, and who deepen their knowledge and expertise in this area by interacting on
an on-going basis” (Wenger et al 2002:4-6). CoPs are age-old practices in which the
first knowledge-based social structures in pre-historic times allowed people to meet
around the fire to discuss livelihood strategies. People find value in interacting and
sharing information, insights and advice, and in discussing their situations, aspirations
and needs (Wenger et al 2002). CoPs are variously described as “a learning space where
both the tacit and explicit dimensions of knowledge are intertwined and developed
further” (Nilsen 2006:5) or learning communities (Sallis & Jones 2002:24; Wenger et
al 2002:24, 25); thematic groups, or informal knowledge or learning networks (Wenger
1998); “micro communities of knowledge” (Von Krogh et al 2000); and self-governing
groups of people held together by a shared interest, problem, job or practice (O’Hara et
al 2002:2-3). For Wenger et al (2002:42), CoPs refer to a specific social structure which
has as its aim creating, expanding and exchanging knowledge, and developing individual
capabilities. The members learn together how to develop their competencies and how
to do things in a way that is easier and better, thus adding value to an organisation
(O’Hara et al 2002:2-3). However, learning requires an open atmosphere where each
community develops a distinctive ambience in which members deepen relationships,
establish norms and build a foundation for collective inquiry (Coakes & Clarke 2006).

A CoP is an organic “structure” that arises naturally and is an informal, relatively loose,
distributed group of people comprising members of a community who are closely knit
because of what they do together (joint enterprise). Joining a CoP is voluntary (Wenger
et al 2002:50) and members of a CoP define themselves in <the doing of what they
practice> (O’Hara et al 2002:1). CoPs are defined by knowledge as opposed to tasks
(Wenger 1998). Emphasising the need to disseminate local knowledge, Choo (1998)
explains that tacit knowledge could be shared with a group, which then modulates
personal knowledge through a network of roles and relationships or CoPs. CoPs
connect people within and beyond groups or organisations. The end product reflects
the understanding of what the members see as important (Wenger et al 2002:4, 6, 36).
CoPs act as nodes for the exchange and interpretation of information and knowledge;
and as temporary teams that provide a sense of identity and competencies to help keep
the organisation at the cutting edge (Wenger 1998). In addition, they are self-organising
and require time and space for collaboration (Wenger et al 2002:34). Internal leadership
(formal or informal) is distributed within a CoP.

Both hard and soft knowledge are created and shared in CoPs, but soft knowledge cannot
easily be learned by newcomers (Hildreth & Kimble 2002). For Wenger et al. (2002:6),
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useful knowledge — unlike assets which can be stored, owned and managed — is not
a “thing” or an “object” but resides in the skills, understanding and relationships of
community members and in the tools, processes and documents they use. These authors
indicate that knowledge is a living practice that results from accumulated experience
comprising the residue of people’s actions, thinking and conversations. There are
no clear beginnings or ends in knowledge communities, but rather individuals come
together and develop, evolve and finally disband. This perspective has been applied
to the study of learning in communities (Lave & Wenger 1991; Small & Irvine 2006;
Wenger et al 2002), in KM and information behaviour (Davis 2005:106).

5.3 PRINCIPAL THEORIES AND CONCEPTS USED IN
STUDYING AN AKIS

The principal theories on which the study of an AKIS of small-scale farmers may be
constructed, are described next. Patton (2002:247) and Creswell (2003:136) consider
the triangulation of theories to be necessary for seeking objectivity and ensuring proper
interpretations. This is particularly true in the case of the study of broad, multidisciplinary
and multifaceted AKISs.

5.3.1 SENSE-MAKING THEORY

Sense-making is both a theory of communication practice and a research methodology
(sense-making) which emphasises the solving of problems (Dervin 1983, 1998:36,
1999:728; Dervin & anonymous students 1997; Spurgin 2006:102; Wilson 1997:41,
2000). It focuses on the triad: the event; situation or a gap at the event; and uses obtained
from responses to gaps in the event (Foreman-Wernet & Dervin 2006:289; Naumer
et al 2008; Tidline 2005:113, 115). For Dervin (1998:39, 2006:6) the sense-making
metaphor forms the starting point for understanding users and their needs by addressing
the situation, gaps and help (bridges). The situation, gaps, bridges and outcomes are
used as tools to focus on the gap and thereby to make sense. Sense-making theory is
rooted in the metaphor of a person travelling through time and space from a historical
background with incomplete instructions, and arriving at new situations, facing gaps,
building bridges across the gaps, and finally evaluating outcomes and moving on. The
approach guides researchers in how to think about people, how to talk to them, how to
question them and how to design systems that meet their needs. The metaphor forms the
basis of the interpersonal interface between the user and the interviewer, and questions
pertaining to a specific micro-moment situation. Sense-making theory thus sets out
a general motivation for information-seeking behaviour, and the main goal of sense
making is to establish what users “really think, feel, want and dream” (Dervin 1998:39).

This theory is an approach to thinking about and implementing communication research
that guides communication design and practice, as well as communication-based
systems and activities (Dervin 2005b). It assumes that knowledge made today may be
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tomorrow’s gap (Dervin 1998:41; Gluck 1997:54, 55; Spurgin 2006:102). In order to
design responsive systems, it must be taken into consideration that, as people move
through time and space under dynamic conditions, they must make and unmake sense.
For this reason, Dervin’s (2005b:26, 28 and 2006:5) sense-making theory focuses on
both sense making and unmaking. Dervin (1993) notes that we know a lot that we do not
know. Castro et al (2010:356) support the need for probing questions to yield a complete
picture, because restricted verbal responses yield “uninformative information”. This is
the value of the sense-making methodology.

In sense-making the unit of attention is the “person in situation” (the sense-making
instance) (Dervin 1998:41-44). Through sense-making interviews, informants narrate
how their actions, cognitions and feelings change along with their perceptions of reality.
This allows for the viewing of the internal process of an individual’s understanding,
and helps to inform communication where there are differences in decision-making
processes, the handling of uncertainty and culture (Romanello et al 2003). Sense-
making theory attends to the potential of people to change across time and space, and
addresses power issues which constrain human sense making and how people share
their knowledge with others (Dervin 1998:40-41).

The sense-making approach more generally comprises a set of philosophical assumptions,
propositions, methodologies and methods (Dervin 1999:728). The approach is grounded
in realist, foundational definitions and constructivist learning theories, and emphasises
problem solving through real actions and verbings (Dervin 1993, 1998:36, 1999:745).
Sense-making borrows from work on information needs, seeking and use, such as
in library and information science and communication research (Dervin 1999:728,
2003:111 and 130, 2006:5). Criticisms of sense-making theory include that it is fuzzy,
and has not been clearly and analytically expounded to the empirical level, which has in
some cases caused misunderstandings and misusages (Kari 1998:1); it is oversimplified,
lacks depth and breadth (Naumer et al 2008), explicitness and development as a theory,
and is merely a “conceptual lens or point of view” (Kari 1998:1, 16). The methodology
has also been criticised for its reliance on memory. Some authors have demonstrated
that sense-making has a high degree of overlap of micro moment steps, and that
informants may not recall aspects that happened in the past (Gluck 1997:56). Gluck,
however, argues that what one individual may forget is likely to be remembered by
other informants in the same situation. Despite these limitations, sense-making theory
has been applied in different contexts, including information behaviour and KM (Cheuk
2007a and b; Dervin 1998, 2005a; Dervin & Reinhard 2006; Mehra et al 2000; Spurgin
2006), communication practice and electronic communication (Dervin 2005a).

5.3.2  Social cognitive theory

This theory (Bandura 1977) emphasises participation, and the origins and actions of
human behaviour which are mainly social (Miwa 2005:54, 56). For Bandura (1977:22),
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learning would be hazardous and laborious if the actions of individuals were informed
only by the effects of their own actions. Observation helps people form ideas about new
behaviour. These ideas are coded and, subsequently, determine the action taken. Action
is also informed by seeing positive behaviour modelled and practised by others within
the environment (Bandura 1977; Smith 1999). Social cognitive theory thus assumes that
knowing is a matter of participating or being actively engaged in the world, and learning
through engagement (Smith 1999). In brief, social cognitive theory allows people to
“sec” and build on the results of other people’s behaviour (Smith 1999).

This theory focuses on learning as social participation, observational learning and the
psychological results of perception, learning and reasoning (Bandura 2007). It aims to
explain how people think by emphasising the importance of personal factors affecting
their thoughts (self-efficacy) and behaviour on learning. It centres on day-to-day human
behaviour such as how people seek information. The theory helps to explain human
behaviour in terms of continuous reciprocal interaction between personal factors such
as knowledge, expectations and attitudes, and environmental determinants (Bandura
1977:vi, 9-10).

Social cognitive theory borrows from theories of practice, social structure, identity and
situated experience, and is related to the social theory of learning (Wenger 1998:12).
The key learning components considered necessary to characterise social participation
as a process of knowing include meaning (learning as experience); practise (learning
as doing); community (learning as belonging) and identity (learning as becoming). The
social theory of learning thus assumes that people are social beings, and that knowledge
is a matter of competence. The functioning of a community is, therefore, held together
through relationships of mutual engagement (Wenger 1998:12). This theory has to do
with learning through participation in routine practices as social groups, how group
members influence one another, and how they arrive at shared meanings (Mayer
2005:266). For example, small-scale farmers can learn by observing other members in
their farmers’ group or community, and discussing the outcome of behaviour change can
instill appropriate behaviour. Learning may also occur without a change in behaviour
(Wenger 1998).

5.3.3 Social capital concept and theory

For some scholars social capital is a concept (Pretty 2003; Woolcock 2001), while others
view itas a “theory” (Davis 2004; Landry etal 2001). Social capital is defined as the norms
and networks that help people to act communally (Woolcock 1998, 2001; Woolcock &
Narayan 2000:225) and provide opportunities to mobilise resources (Dekker & Uslaner
2001). Pretty and Wesseler (2004:3) identify connectedness and trust between people
as key values of social capital. The construct of social capital comprises trust within a
social culture, social organisations, networks and information channels, and is related
to the social theory of learning (Coleman 1988, 1994), as well as beliefs (mental or
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subjective knowledge), norms and sanctions (Coleman 1988; 1994), and rules (linguistic
statements that express knowledge of values) (McElroy et al 2006:131). These features
describe the collective resources enjoyed by individuals through community network
memberships, which also facilitate collective action and secure benefits (Grootaert &
Van Bastelaer 2001:8; Sobel 2002:139). Woolcock (2001:12) links social capital to the
saying “it’s not what you know, it’s who you know”. It is viewed as an asset that can
address social disintegration and division (Dekker & Uslaner 2001).

Social capital integrates information sharing (a crucial element of poverty alleviation)
and the coordination of activities that ensure equal sharing (Grootaert 2001:10-14). Tt
contributes to collective decision making, facilitates the sharing of information among
group members, yields higher returns on investment, improves access to credit, and
inculcates cooperative action (Grootaert et al 2002:33-34). For Grootaert (2001:10-
14), social capital addresses associations that have a positive impact on development.
It varies greatly in terms of geographic area and professional activity, and is multi-
faceted. It offers a new way to gain a competitive edge (Landry et al 2001:79). Despite
the benefits of social capital, critics argue that it lacks a clear-cut definition (Kawachi
2000); it is perceived to be less tangible, hence its quantification remains a subject of
debate; it lends itself to coverage that is too broad, encompassing a mix of social assets
(Bebbington 2002) and excludes outsiders, restricts individual freedom and makes
excessive claims on members of the group (Kawachi 2000). However, the concept
of social capital has been widely applied (Clutterbuck 2001; Landry et al 2001:74,
Woolcock 2001; Woolcock & Narayan 2000:225; World Bank 2003), and is considered
useful in studying groups such as farmers. It “is emerging as a crucial concept in the
understanding of healthy groups and communities” (Landry et al 2001:74).

5.4 PRINCIPAL MODELS FOR THE STUDY OF AN
AKIS

Wilson (1999, 2006a) and Jarvelin and Wilson (2003) comment on the lack of consensus
about a conceptual framework with which to provide a common language for information
behaviour research. However, a number of theoretical perspectives which are used, and
various information-seeking behaviour models relating to theoretical perspectives, are
often used in combination in the literature. They are complementary because they serve
different research purposes (Jarvelin & Wilson 2003; Wilson 1999, 2006a). Models for
explaining the information behaviour component of AKISs include Wilson’s general
model of information seeking (Case 2002; Wilson 1999, 2005, 2006a and b). Aspects
of merging local knowledge and external information can be guided by Meyer’s (2003)
model of information transfer to rural communities.
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5.4.1 Wilson’s general model of information behaviour

Wilson’s (1999) revised general model of information behaviour emphasises the
complexity of information seeking (Case 2002:118; Wilson 1999:256). It identifies
modes of information seeking, and explains how needs prompt people’s information-
secking behaviour, particularly why some needs prompt information seeking more than
others do; why some sources of information are used more than others; and why people
may/may not pursue a goal successfully based on personal understandings of their own
effectiveness. It throws light on actions taken to satisfy a need and the decision taken to
search various sources. The model incorporates various types of search behaviours and
provides a framework for understanding those factors that hinder people in the process
of seeking information (Case 2002:118-119; Wilson 2005:31-35, 2006a:682).

Critics of Wilson’s (1999) general model identify a need for further research on how to
motivate people to seek and use information (Case 2002:119; Wilson 2006a:682); the
model is limited in the way it reflects everyday information seeking, as it does not allow
for secondary forms of information behaviour, and does not account for information
practices such as scanning the environment or for chance encounters (McKenzie
2003:19, 37). Nevertheless, Wilson’s (1999) general model has influenced the theory
and practice of information research and is valued for its simplicity (Bawden 2006;
Wilson 2005).

5.4.2 Meyer’s merger model for information transfer

Meyer’s model (2000:59-60, 173, 203-204, 2003; Meyer & Boon 2003) emphasises
the role and use of information in ensuring the livelihoods of small-scale farmers.
It is based on the transfer of agricultural information to small-scale farmers. For
Meyer, the transfer of information to farmers is dependent on training and requires a
knowledgeable facilitator to manage and coordinate information from both the IKSs
and the external information systems, Bearing in mind that most small-scale farmers
in Africa are illiterate, Meyer (2000:187, 207, 2005) argues for the use of oral culture,
metaphor and storytelling, acting, demonstrations and repetition of key concepts during
training. Meyer (2000:187-192, 214) states that because farmers are not familiar with
external information and depend largely on local knowledge, it is necessary to push
external (modern) agricultural information and knowledge to enable them to exploit
such information and ensure rural development.

5.5 FRAMEWORK USED IN THE STUDY OF AN AKIS

The Cynefin is a sense-making framework that originated in the practice of KM. A
phenomenological framework (Kurtz & Snowden 2003; Mark & Snowden 2006;
Snowden & Boone 2007), it is informed by Dervin’s sense-making methodology. A
powerful problem-solving tool based on narrative methods and complexity theory (Kurtz
& Snowden 2003:462, 466, 467), it is used to reveal patterns of behaviour, and the
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understanding of individuals and groups from multiple affiliations and contexts (Kurtz
& Snowden 2003:467-468). It offers a categorisation framework that supports people’s
decision-making approaches (Kurtz & Snowden 2003:467, 473; Snowden 2005). The
framework is not described in any depth here for reasons of space, but is described and
evaluated in depth in Munyua (2011).

6

KEY ISSUES EMERGING FROM THE
CRITICAL REVIEW

The following key issues emerged from the critical review.
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Studying an AKIS is complex, necessarily multidisciplinary and multifaceted.
It requires a broad theoretical framework to explain phenomena, relationships
and the different facets of an AKIS. With regard to the systems perspective,
and linked to information systems specifically, is the observation that complex
systems providing an holistic perspective of all stakeholders are formed by the
accumulation of the explicit and tacit knowledge of interacting individuals over
time. The systems perspective is thus a useful lens for studying an AKIS as well
as the isolated parts of the AKIS of small-scale farmers.

The soft systems perspective facilitates an understanding of social learning
processes and choice making among different stakeholders (Checkland 1988,
2000; Checkland & Scholes 1990; Réling & Wagemakers 1998:16; Senge
2006). A further development of this perspective is the Relaxed (or Rapid)
Appraisal of Agricultural Knowledge Systems (RAAKS) which Salomon and
Engel (1997) recommend for studying an AKIS. The soft systems approach
also helps with understanding innovation, and is used as a learning system
(Checkland & Scholes 1990:27). For example, an AKIS has agricultural
stakeholders who engage collectively to learn, address common problems and
make joint discoveries. The actors are linked together through a virtual system
which shows how they create, adapt, share, store and apply knowledge and
information (Engel 1997; Salomon & Engel 1997; Réling & Jiggins 1998:304).

The knowledge systems perspective is also deemed suitable for studying the
AKIS of small-scale farmers, because in an AKIS different actors work together
and share knowledge. They depend on one another for decision making, problem
solving and innovation. The KM perspective is also useful in understanding
and explaining most of the processes small-scale farmers use in capturing,
recording, sharing and using knowledge. Related to the KM perspective is the
CoP perspective, which has been applied to the study of learning in communities
(Lave & Wenger 1991; Small & Irvine 2006; Wenger et al 2002), in KM and
information behaviour (Davis 2005:106). CoPs are useful in understanding the
social and institutional dimensions of small-scale farmers.
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Sense-making theory is considered appropriate for studying an AKIS to identify
the information and knowledge needs of small-scale farmers, their information-
seeking behaviour, where they obtain information, the key actors, linkages and
flows of knowledge and information between agricultural actors, and the use of
ICTs for sharing and exchanging knowledge and information.

The social cognitive theory is considered invaluable for understanding the
learning processes amongst small-scale farmers through observing and imitating
others, and the social and institutional dimensions of farmers’ groups. It could
help researchers studying AKISs to gain insight into information-seeking
behaviour, and why some learning activities work in farming communities,
and the factors that influence people’s thoughts and behaviour on learning. The
theory also holds potential for explaining how agriculture-related skills are
acquired and shared.

Social capital offers a framework for studying the information behaviour of
small-scale farmers and explaining the knowledge-sharing mechanisms in
farmers’ groups, as well as the power structures in groups (Widén-Wulff &
Ginman 2004:456). It is a prerequisite for improved agricultural production,
as people benefit from being well organised in groups which share knowledge,
thereby increasing their existing knowledge (Pretty & Wesseler 2004:3).
It creates awareness of the cultural context to foster understanding and the
evaluation of options (Sillitoe 2010:26).

Among the information behaviour models, Wilson’s (1999) general model has
been successfully applied in studying information behaviour in many contexts
(Tkoja-Odongo & Ocholla 2003), and provides a framework for understanding
how needs prompt farmers to seek information, by focusing on personal
variables of seeking in the context of the AKIS of small-scale farmers.

Meyer’s merger model combines the modern or external and indigenous
information systems through communication mechanisms, and takes into
consideration information behaviour, environmental and socio-economic
conditions, local policies, infrastructure and the contributions of different
stakeholders involved in farming activities (Meyer 2000, 2002:105, 2003;
Meyer & Boon 2003). It provides a framework for studying the use of local
agricultural knowledge and external information by small-scale farmers and
their information behaviour.

The Cynefin framework is useful for studying the AKIS of small-scale farmers,
given its wide application, and its demonstrated potential for studying complex
systems, innovation, culture and decision making among small-scale farmers
and the relationships between AKIS actors. It provides the underlying structure
for understanding the information behaviour of rural people.
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Figure 1 brings together and provides an overview of the frameworks reviewed in this
article and is regarded as suitable in studying the AKIS of small-scale farmers.

Perspectives |
Systems |
thinking ‘

Soft systems | Theories !: '

Knowledge | if | Bense making

Social |
cognitive |

?
r.
Models |
Wilson’s !

Figure 1: A theoretical framework for studying the AKIS of small-scale farmers

Source: Munyua and Stilwell

7 CONCLUSION AND
RECOMMENDATIONS

The article has established the need to recognise that AKISs are dynamic and respond to
farmers’ information and knowledge needs and changing policies. It demonstrates that
the AKIS of small-scale farmers is critical to improving agricultural productivity and
livelihoods. The conclusion reached is that since “no theory ever attempts to represent or
explain the full complexity of some phenomenon” (McKelvey 1999:15), the theoretical
foundations underlying the study of the AKISs of small-scale farmers comprise an
integration of paradigms, perspectives and approaches, theories and concepts, models
and frameworks that complement one another.

The article recommends certain perspectives, frameworks and models found to
be relevant in the critical review. These are described above, and their use has been
motivated in terms of studying the AKIS of small-scale farmers in a developing country
context.

The article demonstrates that researchers have a variety of interlocking options from
which they can choose a research framework/combination of frameworks. The pragmatic
paradigm suggests that researchers should be guided by the fitness for purpose of the
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choices made for the nature of their research problem and its location. The authors
recommend this approach.

NOTES

1 Directional — meaning the technology improves information flow by transmitting and
receiving information in a two-way manner (input and output) between farmers and other
actors.

2 “Ba” is a Japanese word for “place” that is understood as a platform (shared place or space)
for knowledge creation through emerging relationships, and knowledge is embedded in the
ba (Nonaka 1998:40).

REFERENCES

Bagnall-Oakeley, H & Ocilaje, M. 2002. Development of procedures for the assessment and
management by farmers of their agricultural information networks and needs at the sub-
county level in Uganda. AKIS study report. Client Oriented Agricultural Research and
Dissemination  Project. http://www.naro.go.ug/Information/COARD%20Project%20
Documentation/Knowledge%20Systems/ AKIS%20study.pdf (Accessed 12 June 2007).

Bandura, A. 1977. Social learning theory. Englewood Cliffs: Prentice Hall.
Bandura A. 2007. Albert Bandura: biographical sketch.
hitp://www.des.emory.edw/mfp/bandurabio.himl (Accessed 17 May 2010).

Bates, MJ. 2005. An introduction to metatheories, theories and models, in Fisher, KE, Erdelez,
S & McKechnie, LEF (eds). Theories of information behavior. Medford: Information Today,
1-24.

Bawden, D. 2006. Users, user studies and human information behaviour: a three-decade

perspective on Tom Wilson’s “On user studies and information needs”. Journal of
Documentation, 62(6):671-679.

Bebbington, A. 2002. Social capital/social development/SDV. Paper for the workshop
Social Capital: the Value of the Concept and Strategic Directions for World Bank
Lending, | March 2002, IFC, Washington DC. http://siteresources.worldbank.org/
INTRANETSOCIALDEVELOPMENT/214578-1112888617281/20549283/Bebbingtonl.
pdf (Accessed 18 February 2008).

Benbya, H & McKelvey, B. 2006. Toward a complexity theory of information systems
development. Information Technology and People, 19(1):12-34.

Benzie, D, Mavers, D, Somekh, B & Cisneros-Cohernour, EJ. 2005. Communities of practice,
in Somekh, B & Lewin, C (eds). Research methods in the social sciences. London: Sage
Publications, 180-187.

Braun, V & Clarke, V. 2006. Using thematic analysis in psychology. Qualitative Research in
Psychology, 3(2):77-101.

Case, DO. 2002. Looking for information: a survey of research on information seeking, needs
and behaviour. Amsterdam: Elsevier.

47



HILDA M. MUNYUA AND CHRISTINE STILWELL

Castro, FG, Kellison, JG, Boyd, SJ & Kopak, A. 2010. A methodology for conducting integrative
mixed methods research and data analysis. Journal of Mixed Methods Research, 4(4):342—
360.

Chapman, R, Blench, R, Gordana, K, & Zakariah, ABT. 2003. Rural radio in agricultural
extension: the example of vernacular radio programmes on soil and water conservation in
northern Ghana. Agricultural Research and Extension Network (AgREN) Network paper no.
127. London: Overseas Development Institute.

Checkland, P. 1985. From optimizing to learning: a development of systems thinking for the
1990s. Journal of the Operational Research Society, 36:757-767.

Checkland, P. 1988. Information systems and systems thinking: time to unite? Second annual
Rank Xerox lecture of the Worshipful Company of Chartered Secretaries and Administrators,

delivered at City University, UK, 2 March 1988, in Checkland, P & Scholes, J. 1999. Soft
systems methodology in action. Chichester: John Wiley, 303-315.

Checkland, P. 1999. Soft systems methodology: a 30-year retrospective. Chichester: John Wiley.

Checkland, P. 2000. Soft systems methodology: a thirty-year retrospective. Systems Research
and Behavioural Science, 17: s11-58.

Checkland, P & Scholes, J. 1990. Sofi systems methodology in action. Chichester: John Wiley.

Cheuk, WYB. 2005. Applying sense-making methodology to establish communities of practice:
examples from the British Council. Paper for a non-divisional workshop held at the meeting
of the International Communication Association, New York, May. http://communication.
sbs.ohio-state.edu/sense-making/meet/2005/meet05cheuk ex.pdf (Accessed 23 November
2007).

Cheuk, WYB. 2007a. Applying sense-making and narrative techniques to capture lessons learnt.
Journal of Information and Knowledge Management, 3(6):165-171.

Cheuk, WYB. 2007b. Applying Snowden’s narrative technique to conduct project debrief within
the British Council: an exemplar of knowledge management project. Journal of Information
and Knowledge Management, 6(1):1-8.

Choo, CW. 1998. The management of learning: organizations as knowledge creating enterprises,
in Choo, CW. (ed). The knowing organization: how organizations use information to construct
meaning, create knowledge and make decisions. Oxford: Oxford University Press, <pages>.

Clutterbuck, P. 2001. Social inclusion and community participation. http://www.ccsd.ca/subsites/
inclusion/bp/pc.htm (Accessed 23 March 2007).

Coakes, E & Clarke, S. 2006. Communities of practice, in Schwatz, DG. (ed). Encyclopedia of
knowledge management. Hershey: Idea Group Reference, 30-33.

Coleman, J. 1988. Social capital in the creation of human capital. American Journal of Sociology,
94 (supplement):s95—s120.

Coleman, J. 1994. Foundations of social theory. Cambridge: Harvard University Press.

Creswell, JW. 2003. Research design: qualitative, quantitative and mixed methods approaches.
2% ed. Thousand Oaks: Sage Publications.

Creswell, JW & Plano Clark, VL. 2007. Designing and conducting mixed methods research.
Thousand Oaks: Sage Publications.

48



A THEORETICAL FRAMEWORK FOR THE STUDY OF AGRICULTURAL KNOWLEDGE

Cronjé, JC & Burger, D. 2006. Learning from a free-access digital information kiosk in Africa:
an objectivist-constructivist investigation. Aslib Proceedings: New Information Perspectives,
58(3):218-236.

Davis, E. 2005. Communities of practice, in Fisher, KE, Erdelez, S & McKechnie, LEF (eds).
Theories of information behaviour. Medford: Information Today, 104-107.

Davis, KE. 2004. Technology dissemination among small-scale farmers in Meru Central district
of Kenya: impact of group participation. PhD thesis. Florida: University of Florida.

Dekker, P & Uslaner, EM. (eds). 2001. Social capital and participation in everyday life. London:
Routledge.

Denzin, NK & Lincoln, YS. (eds). 2005. Handbook of qualitative research. 2™. ed. Thousand
Oaks: Sage Publications.

Dervin, B. 1983. An overview of Sense-Making research: concepts, methods and results to date.
Paper for the International Communication Association Annual Meeting, Dallas, Texas, USA,
May. http://communication.sbs.ohio-state.edu/sense-making/art/artdervin83.html (Accessed
3 April 2008).

Dervin, B. 1993. Verbing communication: mandate for disciplinary invention. Journal of
Communication, 43(3):45-54.

Dervin, B. 1998. Sense-making theory and practice: an overview of user interests in knowledge
seeking and use. Journal of Knowledge Management, 2(2):36-46.

Dervin, B. 1999. On studying information seeking methodology: the implications of connecting
metatheory to method. Information Processing and Management, 35:727-750.

Dervin, B. 2003. Information-democracy: an examination of underlying assumptions, in Dervin,
B, Foreman-Wernet, L & Lauterbach, E (eds). Sense-making methodology reader: selected
writings of Brenda Dervin. Cresskill: Hampton Press, 73—100.

Dervin, B. 2005a. Welcome to the sense-making methodology site. http://communication.sbs.
ohio-state.edu/sense-making/ (Accessed 25 April 2007).

Dervin, B. 2005b. What methodology does to theory: sense-making methodology as exemplar,
in Fisher, KE, Erdelez, S & McKechnie, LEF (eds). Theories of information behaviour.
Medford: Information Today, 25-43.

Dervin, B. 2006. Project overview: sense-making methodology as dialogic approach to
communicating for research and practice, in Dervin, B, Reinhard, CD, Adamson, SK, Lu,
TT, Karnolt, NM & Berberick, T (eds). Sense-making the information confluence: the whys
and hows of college and university user satisfying of information needs. Phase I: project
overview, the Three-Field Dialogue Project, and state-of-the-art reviews. Report on National
Leadership Grant LG-02-03-0062-03. Washington: Ohio State University, Institute of
Museum and Library Services.

Dervin, B. & anonymous students. 1997. A study of user sense-making of new communication
technologies, past and present: the sense-making instrument with sample interviews. hitp://
communication.sbs.ohio-state.edu/sense-making/inst/idern97tech.htm] (Accessed 20 April
2007).

Dervin, B & Nilan, M. 1986. Information needs and uses. Annual Review of Information Science
and Technology, 21:3-33.

49



HILDA M. MUNYUA AND CHRISTINE STILWELL

Dervin, B & Reinhard, CLD. 2006. Researchers and practitioners talk about users and each
other, Making user and audience studies matter: paper 1. Information Research, 12(1) http://
InformationR.net/ir/12-1/paper286.html (Accessed 5 February 2008).

Dick, AL. 1993.Three paths to inquiry in library and information science: positivist, constructivist
and critical theory approaches. South African Journal of Library and Information Science,
61(2):53-60.

Easterby-Smith, M, Thorpe, R & Lowe, A. 2002. Management research: introduction. 20 ed.
London: Sage.

Ekoi, AE & Hepelwa, A. 2003. Farmers themselves can defend their interests: networks of
farmers’ groups in Tanzania. http://www.afrique-gouvemance.net/ﬁches/dph/ﬁche-dph-1 13.
html (Accessed 25 March 2008).

Engel, PGH. 1995. Facilitating innovation: an action-oriented approach and participatory
methodology to improve innovative social practice in agriculture. PhD thesis. Wageningen:

Wageningen University [abstract]. http://library.wur.nl/wda/abstracts/ab1888.html (Accessed
24 July 2007).

Engel, PGH. 1997. The social organisation of innovation: a focus on stakeholder interaction.
Amsterdam: Royal Tropical Institute.

Engel, PGH & Salomon, M. 1997. Facilitating innovation for development: a RAAKS resource
box. Amsterdam: Royal Tropical Institute.

Fisk, JW, Hesterman, OB & Thornburn, TL. 1998. Integrated farming systems: a sustainable
agriculture learning community in the USA, in Roling, NG & Wagemakers, MAE (eds).
Facilitating sustainable agriculture: participatory learning and adaptive management in
times of environmental uncertainty. Cambridge: Cambridge University Press, 217-231.

Food & Agricultural Organisation of the United Nations (FAQ) & World Bank. 2000. Agricultural
knowledge and information systems for rural development (AKIS/RD): strategic vision and
guiding principles. Rome: FAO. hitp://www.fao.org/sd/EXdirect/EXre0027 him (Accessed
17 March 2007).

Foreman-Wernet, L & Dervin, B. 2006. Listening to learn: inactive publics of the arts as exemplar.
Public Relations Review, 32:287-294.

Frankfort-Nachmias, C & Nachmias, D. 1996. Research methods in the social sciences. 5" ed.
London: Arnold.

Garforth, C. 2001. Agricultural knowledge and information systems in Hagaz, Eritrea. SD
Dimensions, October. http://www.fao.org/sd/2001/KN1001a_en.htm (Accessed
3 April 2007).

Gluck, M. 1997. Making sense of semiotics: privileging respondents in revealing contextual
geographic syntactic and semantic codes, in Vakkari, T, Savolainen, R & Dervin, B (eds).
Information seeking in context, Proceedings of an International Conference on Research in
Information Needs, Seeking and Use in Different Contexis, Tampere, Finland, 14-16 August,
1996. London: Taylor Graham, 13-38.

Grootaert, C. 2001. Social capital: the missing link? in Dekker, P & Uslaner, EM (eds). Social
capital and participation in everyday life. London: Routledge, 9-29.

50



A THEORETICAL FRAMEWORK FOR THE STUDY OF AGRICULTURAL KNOWLEDGE

Grootaert, C & van Bastelaer, T. 2001. Understanding and measuring social capital: a synthesis of
findings and recommendations from the Social Capital Initiative. World Bank Social Capital
Initiative Working Paper no. 24. Washington: World Bank. http://siteresources.worldbank.
org/INTSOCIALCAPITAL/Resources/Social-Capital-Initiative-Working-Paper-Series/SCI-
WPS-24.pdf (Accessed 3 May 2010).

Grootaert, C., Oh, GT. & Swamy, A. 2002. Social capital, household welfare and poverty in
Burkina Faso. Journal of African Economies, 11(1):4-38.

Hildreth, PJ & Kimble, C. 2002. The duality of knowledge. Information Research 8(1). http://
InformationR.net/ir/8-1/paper142.html (Accessed 10 February 2008).

Hoffman, JJ, Hoelscher, ML & Sherif, K, 2005. Social capital, knowledge management and
sustained superior performance. Journal of Knowledge Management, 9(3):93-100.

Hoffmann, V, Probst, K & Christinck, A. 2007. Farmers and researchers: how can collaborative

advantages be created in participatory research and technology development? Agriculture
and Human Values, 24:355-368.

Hurtubise, R. 1984. Managing information systems. concepts and tools. West Hartford:
Kumarian Press.

Ikoja-Odongo, R & Mostert, J. 2006. Information-seeking behaviour: a conceptual framework.
South African Journal of Library and Information Science, 72(3):145-158.

TIkoja-Odongo, R & Ocholla, DN. 2003. Information needs and information-seeking behaviour
of artisan fisher folk of Uganda. Library and Information Science Research, 25:89-105.

International Fund for Agricultural Development (IFAD). 2002. Challenges in Rural Development
and Poverty Alleviation in Eastern and Southern Africa: The Role of Civil Society and
Development Institutions: IFAD/Non-Governmental Organisation (NGO) Workshop,
Nairobi, Kenya. 6-9 May. Rome: IFAD. http://www.ifad.org/ngo/events/pf/reports/session3.
pdf (Accessed 11 May 2007).

Jarvelin, K & Wilson, TD. 2003. On conceptual models for information seeking and retrieval
research. Information Research, 9(1), http://informationr.net/ir/9- 1 /paper163.html (Accessed
19 July 2007).

Johnson, B & Christensen, L. 2008. Educational research: quantitative, qualitative and mixed
approaches. 3@ ed. Thousand Oaks: Sage.

Johnson, RB & Onwuegbuzie, AJ. 2004. Mixed methods research: a research paradigm whose
time has come. Educational Researcher, 33(7):14-26.

Karami, E. 2006. Poverty alleviation in developing countries: principles for agricultural
knowledge and information system. Paper presented at the Tropentag 2006 Conference:
Prosperity and Poverty in a Globalised World, Challenges for Agricultural Research, Bonn,
Germany, October 11-13. http://www.tropentag.de/2006/abstracts/links/Karami B717;dYV.
php (Accessed 16 May 2013).

Kari, J. 1998. Making sense of sense making: from metatheory to substantive theory in the
context of paranormal information seeking. Paper for the Nordis-Net workshop (Meta)
theoretical stands in studying library and information institutions: individual, organizational
and societal aspects, Oslo, Norway, 12—-15 November.

Kawachi, 1. 2000. Social capital. http://www.macses.ucsf.edu/Research/Social%Environment/
notebook/capital.html#Measurement (Accessed 15 January 2008).

51



HILDA M. MUNYUA AND CHRISTINE STILWELL

Keene, A. 2000. Complexity theory: the changing role of leadership. Industrial and Commercial
Training, 32(1):15-18.

Knox, K. 2004. A researcher’s dilemma: philosophical and methodological pluralism. Electronic
Journal of Business Research, 2(2):119-128.

Kuhn, TS. 1970. The structure of scientific revolutions. 2™ ed. Chicago: University of Chicago
Press.

Kurtz, CF & Snowden, DJ. 2003. The new dynarmics of strategy: sense-making in a complex and
complicated world. IBM Systems Journal, 42(3):462-483.

Landry, R, Amara, N & Lamari, M. 2001. Social capital, innovation and public policy. Canadian
Journal of Policy Research, 2(1):73-79.

Lave, ] & Wenger, E. 1991. Situated learning: legitimate peripheral participation. Cambridge:
Cambridge University Press.

Lele, U, Jules, J, Terry, E, Trigo, E & Klousia, M. 2010.Transforming agricultural research
for development: report on the Global Conference on Agricultural Research (GCARD)
Montpellier, France, 28-31 March. http://www.fao.org/docs/eims/upload//273759/GAT%20
Report%20for%20GCARDY202010%20-%20Version%2011.0.pdf (Accessed 10 May
2010).

Linderman, A. 2007. Using sense-making as dialogic approach to elicit and transfer “deep
smarts™ for leadership transitions. Presentation to the Non-divisional Working Symposium
on Making Communication Studies Matter: Field Relevance/irrelevance to Media, Library,
Electronic, Communication System Designs, Policies, Practices, San Francisco, 24 May.
http://communication.sbs.ohio-state.edu/sense-making/meet/2007/meet07_linderman.pdf
(Accessed 14 February 2008).

Malekmohammadi, . 2009. Interpretive perspective of knowledge management stance in
agricultural knowledge information system to fostering research/extension linkage. American
Journal of Agricultural and Biological Sciences, 4(3):230-241.

Mark, A. & Snowden, D. 2006. Researching practice or practicing research: innovating methods
in healthcare — the contribution of Cynefin, in Casebeer, AL, Harrison, A & Mark, A (eds).
Innovations in health care. < >: Palgrave McMillan. http://www.cognitive-edge.com/
ceresources/articles/54 Mark & Snowden_Article_2006.pdf (Accessed 29 January 2008).

Mayer, RE. 2005. The Cambridge handbook of multimedia learning. Cambridge: Cambridge
University Press.

McDowell, GR. 2004. The agricultural establishment: giving farmers too much of what they
want and not enough of what they need. Choices (1st quarter):39-42.

McElroy, MW. 2000. Integrating complexity theory, knowledge management and organizational
learning. Journal of Knowledge Management, 4(3):195-203.

McElroy, MW, Jorna, RJ & van Engelen, J. 2006. Rethinking social capital theory: a knowledge
management perspective. Journal of Knowledge Management, 10(5):124-136.

McKelvey, B. 1999. Complexity theory in organization science: seizing the promise or becoming
a fad? Journal of Complexity, 1(1):5-32.

MecKenzie, PJ. 2003. A model of information practices in accounts of everyday-life information
seeking. Journal of Documentation, 59(1):19-40.

52



A THEORETICAL FRAMEWORK FOR THE STUDY OF AGRICULTURAL KNOWLEDGE

Mehra, B, Bishop, AP & Bazzell, I. 2000. The role of use scenarios in developing a community
health information system. Bulletin of the American Society of Information Science 26(4).
http://www.asis.org/Bulletin/May-00/mehra__et al.htm (Accessed 22 February 2008).

Meyer, HWJ. 2000. The transfer of agricultural information to rural communities. D. Phil thesis.
Pretoria: University of Pretoria.

Meyer, HWJ. 2002, Information as a resource for rural development. Mousaion, 20(1):93-108.

Meyer, HWJ. 2003. Information use in rural development. The New Review of Information
Behaviour Research, 4(1):109-125.

Meyer, HWJ. 2005. The nature of information, and the effective use of information in rural
development. Information Research, 10(2). http://informationr.net/ir/10-2/paper214.html
(Accessed 19 April 2007).

Meyer, HWJ & Boon, JA. 2003. Provision of agricultural information for development: a case
study on crossing communication boundaries. Libri, 53:174—184.

Miwa, M. 2005. Bandura’s social cognition, in Fisher, KE, Erdelez, S & McKechnie, LEF (eds).
Theories of information behaviour. Medford: Information Today, 54-57.

Moussa, IM. 2006. Impact of privatization of advisory services on agricultural knowledge and
information systems: evidence form “LEC” knowledge management in Banikoara, Benin.
TAALD Quarterly Bulletin, L1(3/4):208-214.

Mouton, J & Marais, HC. 1996. Basic concepts in the methodology of social sciences. Pretoria:
Human Sciences Research Council.

Mugenda, OM & Mugenda, AG. 2003. Research methods: qualitative and quantitative
approaches. Nairobi: African Centre for Technology Studies.

Munyua, HM. 2011.Agricultural knowledge and information systems (AKISs) among small-
scale farmers in Kiranyaga District, Kenya. PhD thesis. Pietermaritzburg: University of
KwaZulu-Natal.

Munyua, HM & Stilwell, C. 2010. A mixed qualitative-quantitative participatory methodology.
Library Management, 31(1/2):5-18.

Munyua, HM & Stilwell, C. 2012.The applicability of the major social science paradigms to
the study of the agricultural knowledge and information systems of small-scale farmers.
Innovation, 44:10-43.

Munyua, HM & Stilwell, C. 2013. Three ways of knowing: agricultural knowledge systems
of small-scale farmers in Africa, with reference to Kenya. Library & Information Science
Research, forthcoming.

Nakamori, Y. 2006. Designing, utilizing and evaluating “technology-creating ba™ in a Japanese
scientific research institution. Systems Research and Behavioral Science, 23:3-19.

Naumer, CM, Fisher, KE & Dervin, B. 2008. Sense-making: a methodological perspective.
http://dmrussell.googlepages.com/Naumer-final.pdf (Accessed 11 February 2010).

Nilsen, ER. 2006. Organizing for the sharing and creation of knowledge — are we too afraid to kill
it? Paper for the Organisational Learning, Knowledge and Capabilities (OLKC) Conference
at the University of Warwick, Coventry, 20-22 March. http://www2.warwick.ac.uk/fac/soc/
whbs/conf/olkc/archive/olkel/ (Accessed 13 August 2012).

53



HILDA M. MUNYUA AND CHRISTINE STILWELL

Nonaka, I. 1998. The knowledge-creating company, in Harvard business review on knowledge
management. Harvard: Harvard Business School Press, 21-45.

Nonaka, | & Konno, N. 1998. The concept of ba: building a foundation for knowledge creation.
California Management Review, 40(3):112-132.

Nonaka, [ & Takeuchi, H. 1995. The knowledge-creating company: how Japanese companies
create the dynamics of innovation. New York: Oxford University Press.

Nonaka, I & Toyama, R. 2005. The theory of the knowledge-creating firm: subjectivity,
objectivity and synthesis. Industrial and Corporate Change, 14(3):419-436.

O’Hara, K, Alani, H & Shadbolt, N. 2002. Identifying communities of practice: analysing
ontologies as networks to support community recognition. http://eprints.ecs.soton.
ac.uk/6522/1/0OHara-IFIP-WCC-2002-camera-ready.pdf (Accessed 10 February 2008).

Opondo, C, German, L, Stroud, A & Engorok, O. 2006. Lessons from using participatory action
research to enhance farmer-led research and extension in Southwestern Uganda. African
Highlands Initiative Working Paper No. 3. http://www.africanhighlands.org/pdfs/wps/
ahiwp_03.pdf (Accessed 10 June 2007).

Patton, MQ. 2002. Qualitative research and evaluation methods. 3" ed. Thousand Oaks: Sage
Publications.

Petersen, W. 1997. The context of extension in agricultural and rural development, in Swanson,
BE, Bentz, RP & Sofranko, AJ (eds). Improving agricultural extension: a reference manual.
Rome: FAO. http://www.fao.org/docrep/W5830E/w5830e05.htm (Accessed 15 December
2007).

Pretty, J. 1994. Alternative systems of inquiry for a sustainable agriculture. IDS Bulletin,
25(2):37-48.

Pretty, J. 2003. Social capital and connectedness: issues and implications for agriculture, rural
development and natural resource management in ACP countries: review paper. CTA Working

Paper Number 8032. Wageningen: CTA. http://www.cta.int/pubs/wd8032/WD8032.pdf
(Accessed 5 February 2008).

Pretty, J & Wesseler, G. 2004. Connectedness and social capital: implications for agricultural and
rural development, in CTA annual report 2003. Wageningen: CTA, 3-14.

Rees, DJ, Momanyi, M, Wekundah, J, Ndungu, F, Odondi, J, Oyure, AO, Andima, D, Kamau,
M, Ndubi, J, Musembi, F, Mwaura, L & Joldersma, R. 2000. Agricultural knowledge and
information systems in Kenya: implications for technology dissemination and development.
Agricultural Research and Extension Network (AgREN) Network Paper no. 107. London:
Overseas Development Institute.  http://www.odi.org.uk/work/projects/agren/papers/
agrenpaper 107.pdf (Accessed 24 March 2007).

Richardson, D. 2006. ICTs: transforming agricultural extension. Report of the 6™ Consultative
Expert Meeting of Technical Centre for Agricultural and Rural Cooperation’s (CTA)
Observatory on ICTs. CT4 Working Document no. 8034. Wageningen: CTA. http://www.
anancy.net/uploads/file en/WD8034 pdf (Accessed 14 December 2007).

Rivera, WM, Qamar, MK & Mwandemere, HK. 2005. Enhancing coordination among AKIS/RD
actors: an analytical and comparative review of country studies on agricultural knowledge
and information systems for rural development. Rome: FAO. http://www.fao.org/sd/dim
kn3/docs/kn3_050901d_en.pdf (Accessed 20 March 2008).

54



A THEORETICAL FRAMEWORK FOR THE STUDY OF AGRICULTURAL KNOWLEDGE

Rogers, EM. 1983. Diffusion of innovations. 3 ed. New York: The Free Press.

Rogers, EM & Shoemaker, FF. 1971. Communication of innovations: a cross-cultural approach.
2" ed. New York: The Free Press.

Roling, NG. 1988. Extension science: information systems in agricultural development. WYE
Studies in Agricultural and Rural Development. Oxford: Oxford University Press.

Réling, NG. 1989. 4 research/extension interface: a knowledge system perspective. Wageningen:
Wageningen Agricultural University.

Roling, NG. 1992. The emergence of knowledge systems thinking: a changing perception of
relationships among. Knowledge, Technology and Policy, 5(1):42-64.

Roling, NG & Jiggins, J. 1998. The ecological knowledge system, in Réling, NG & Wagemakers,
MAE (eds). Facilitating sustainable agriculture: participatory learning and adaptive
management in times of environmental uncertainty. Cambridge: Cambridge University
Press, 283-311.

Roling, NG & Wagemakers, MAE (eds). 1998. Facilitating sustainable agriculture: participatory

learning and adaptive management in times of environmental uncertainty. Cambridge:
Cambridge University Press.

Romanello, S, Dervin, B & Fortner, R. 2003, Sense-making as a methodology to inform
interdisciplinary communication of scientific uncertainty of global climate change: paper
for a non-divisional workshop held at the meeting of the International Communication
Association, San Diego, CA. http://communication.sbs.ohio-state.edu/sense-making/
meet/2003/meet03romanellodervinfortner.html (Accessed 24 April 2007).

Sallis, E & Jones, G. 2002. Knowledge management in education: enhancing learning and
education. London: Kogan Page.

Salomon, ML & Engel, PGH. 1997. Networking for innovation: a participatory actor-oriented
methodology. Amsterdam: Royal Tropical Institute.

Senge, PM. 2006. The fifth discipline: the art and practice of learning organisations. New York:
Doubleday.

Sillitoe, P. 2010. Trust in development: some implications of knowing in indigenous knowledge.
Journal of the Royal Anthropological Institute, 16:12-30.

Small, A & Irvine, P. 2006. Towards a framework for organizational leamning. The Learning
Organization, 13(3):276-299.

Smith, MK. 1999. The social/situational orientation to learning, the encyclopaedia of informal
education. www.infed.org/biblio/learning-social.htm (Accessed 18 July 2007).

Snowden, D. 2000. Cynefin, a sense of time and place: an ecological approach to sense making and
learning in formal and informal communities, in Depres, C & Chauvel, D (eds). Knowledge
horizons, the present and the promise of knowledge management. Oxford: Butterworth.
http://www.knowledgeboard.com/library/cynefin.pdf (Accessed 22 January 2008).

Snowden, D. 2002a. Complex acts of knowing: paradox and descriptive self-awareness. Journal
of Knowledge Management, 6(2):100-111.

Snowden, D. 2002b. Being efficient does not always mean being effective: a new perspective
on cultural issues in organisations. http://www.cognitive-edge.com/ceresources/articles/42
new perspective_on_culture final.pdf (Accessed 25 July 2008).

55



HILDA M. MUNYUA AND CHRISTINE STILWELL

Snowden, D. 2005, Strategy in the context of uncertainty. Handbook of Business Strategy,
6(1):47-54.

Snowden, D & Boone, ME. 2007. A leader’s framework for decision making. Harvard Business
Review (November):69-76.

Sobel, J. 2002. Can we trust social capital? Journal of Economic Literature, XL:139—-154.

Spurgin, KM. 2006. The sense-making approach and the study of personal information
management, in Personal Information Management: a SIGIR Workshop, Seattle, Washington,
10-11 August: 102-104. http:/pim.ischool.washington.edu/pim06/files/spurgin-paper.pdf
(Accessed 24 May 2007).

Styhre, A. 2003. Knowledge management beyond codification: knowing as practice/concept.
Journal of Knowledge Management, 7(5):32-40.

Sveiby, KE. 1994, Towards a knowledge perspective on organization. PhD thesis. Stockholm:
University of Stockholm,

Sveiby, KE. 1997. The new organisational wealth: managing and measuring knowledge-based
assets. San Francisco: Berrett-Koehler Publishers.

Teddlie, C & Tashakkori, A. 2003. Major issues and controversies in the use of mixed methods in
the social and behavioural sciences, in Tashakkori, A & Teddlie, C (eds). Handbook of mixed
methods in social and behavioral research. Thousand Oaks: Sage, 3-50.

Tidline, T. 2005, Dervin’s sense-making, in Fisher, KE, Erdelez, S & McKechnie, LEF (eds).
Theories of information behaviour. Medford: Information Today, 113-117.

University of Washington. 2011. Critical literature review. http://www.uwb.edu/med/
medstudenthandbook/acadprogramrequirements/litreview  (Accessed 23
April 2013).

Von Krogh, G, Ichijo, K & Nonaka, I. 2000. Enabling knowledge creation: how to unlock the

mystery of tacit knowledge and release the power of innovation. New York: Oxford University
Press.

Wagenaar, TC & Babbie, E. 2001. Practicing social science research: guided activities to
accompany the practice of social research. 9" ed. Stamford: Wadsworth/Thomson Learning.

Wenger, E. 1998. Communities of practice, learning as a social system, systems thinker. http://
www.co-i-l.com/coil/knowledge-garden/cop/lss.shtml (Accessed 17 July 2007).

Wenger, E, McDermott, R & Snyder, WM. 2002. 4 guide to managing knowledge: cultivating
communities of practice. Boston: Harvard Business School Press.

Widén-Wulff, G & Ginman, M. 2004. Explaining knowledge sharing in organizations through
the dimensions of social capital. Journal of Information Science, 30(5):448-458.

Wilson, B. 2001. Soft systems methodology: conceptual model building and its contribution.
Chichester: John Wiley.

Wilson, TD. 1994, Information needs and uses: fifty years of progress? in Vickery, B (ed). Fifty
years of information progress: a journal of documentation review. London: Aslib, 15-51.
http://informationr.net/tdw/publ/papers/1994JDocRev.html (Accessed 17 July 2007).

Wilson, TD. 1997. Information behaviour: an inter-disciplinary perspective, in Vakkari,
P, Savolainen, R & Dervin, B (eds). Information seeking in context, proceedings of an

56



A THEORETICAL FRAMEWORK FOR THE STUDY OF AGRICULTURAL KNOWLEDGE

International Conference on Research in Information Needs, Seeking and Use in Different
Contexts, Tampere, Finland, 14—16 August 1996. London: Taylor Graham, 39-50.

Wilson, TD. 1999. Models in information behaviour research. Journal of Documentation,
55(3):249-270.
Wilson, TD. 2000. Human information behaviour. Informing Science, 3(1):49-55.

Wilson, TD. 2005. Evolution in information behaviour modelling: Wilson’s model, in Fisher,
KE, Erdelez, S & McKechnie, LEF (eds). Theories of information behaviour. Medford:
Information Today, 31-36.

Wilson, TD. 2006a. Revisiting user studies and information needs. Journal of Documentation,
62(6):680-684.

Wilson, TD. 2006b. On user studies and information needs. Journal of Documentation,
62(6):658-670.

Wong, KY & Aspinwall, E. 2004. Knowledge management implementation
frameworks: a review. Knowledge and Process Management, 11(2):93-104.

Woolcock, M. 1998. Social capital and economic development: toward a theoretical synthesis
and policy framework. Theory and Society, 27(2):151-208.

Woolcock, M. 2001. The place of social capital in understanding social and economic outcomes.
Isuma: Canadian Journal of Policy Research, 2(1):11-17.

Woolcock, M. & Narayan, D. 2000. Social capital: implications for development theory, research
and policy. World Bank Research Observer, 15(2):225-249.

World Bank. 2003. Reaching the rural poor: a renewed strategy for rural development.
Washington: World Bank.

World Bank. 2004. Agriculture knowledge and information systems — AKIS. http://Inweb18.
worldbank.org/ESSD/ardext. nsf/PrintFriendly/467971A95B22470185256D5DO06EAD2E?
Opendocument (Accessed 20 October 2007).

World Bank. 2007. World development report 2008: agriculture for development. Washington,
DC: World Bank.

57



