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Abstract 1 
Technology transfer is one of the core elements in a rapidly changing agricultural sector. However, the 

booming of agricultural innovation is not followed by the generation of methodological tools able to diffuse 

innovation in farmers and other stakeholders. For the last decades, Farmers Field School (FFS) approach is 

offering technology transfer and co-generation, infused by agricultural extension. Traditional FFS form is a 

learning by doing method and farmers are learning from other experienced farmers. Even though FFS has 

various forms which are trying to cover gaps between science and practice, there are still different 

methodological challenges in each FFS form. In this research, we propose a Hybrid FFS strategy, assembled 

by the strengths of various FFS forms and trying to close these gaps. We review and implement a meta-

analysis of FFS forms, investigating these gaps. Afterwards, a comprehensive, holistic and dynamic 

conceptual and methodological model, derived from meta-analysis is proposed to cover the technology 

transfer methodological gaps. Our Hybrid FFS strategy highlight strategic questions which offer the 

appropriate background for establishing a strong educational strategy and overcome possible challenges. 

“Learning by doing” is supported from farmers to farmers as well as from experts to experts. Various 

stakeholders from value chain are promoted to use and be familiarized with new technologies, practical tools 

and the internet, as well as develop their managerial skills in value chain products. Modules cover the gaps 

of recent FFS approaches, by incorporating issues of sustainability and certification of value chain products, 

with business and entrepreneurship. Flexibility of a hybrid (virtual and physical) environment resolve 

complex situations (i.e. COVID-19). This methodology can be useful to policy makers managers or 

agricultural extension researchers, in order to construct, implement and evaluate an FFS agricultural 

program. Hybrid FFS strategy describes how agricultural education approaches of the past can create 

educational environments of the future and lead learning accelerators in agricultural sector.  

Keywords: Agricultural extension; applied research; CIPP model; evaluation; Farmers 

Field School; technology transfer; 
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1. Introduction 
 

 

Technology transfer is the diffusion of agricultural innovations from centers of discovery 

to end users and is the basic element of agricultural extension (Pershin et al., 2009). 
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Technology transfer attempts to train and influence farmers’ practices via the introduction 

of new technologies (Cook et al., 2021). Nowadays, agricultural extension research is 

booming and is using various technology transfer methodologies (Cook et al., 2021). But 

when experts transfer technology to farmers, they often neglect social, ecological or other 

issues (Charatsari and Lioutas, 2020; Cook et al., 2021).  

A widely used methodology for technology transfer is field schools (Osumba et al., 2021). 

Since ’80, Farmers Field School (FFS) approach represented a response to the limited 

ability of these traditional, linear practices of knowledge transfer, to supply farmers with 

systemic and experiential knowledge (Charatsari et al., 2020). FFS is a bottom-up (from 

farmer to farmer) agricultural learning approach which targets “learning by doing”. A top-

down approach is technology transfer from experts to farmers, whereas bottom-up 

approach disseminates the information from farmers to farmers. Farmers are sharing 

experiences to other farmers though group working on the field. This can work as a bridge 

to close gaps between science and the field (Charatsari et al., 2020). Nowadays, FFS 

approach is widely used on applied research (Osumba et al., 2021) and evolved versions of 

the “classic FFS” are keeping the core idea: learning by doing and closing gaps from 

science to practice (Osumba et al., 2021; Tham-Agyekum et al., 2021a). Even though there 

are numerous of research using different FFS approaches for agricultural extension and 

learning (Bakker et al., 2021; Charatsari et al., 2020; Rejesus and Jones, 2020; van den 

Berg et al., 2020), there is lack of a conceptual framework, applicable in different training 

programs and covering technology transfer methodological challenges of modern 

agriculture. 

Methodological challenges of technology transfer are creating gaps between science and 

practice. Conventional agricultural extension, based on top-down technology transfer 

approach, is efficient in information dissemination but is inadequate to transform modern 

forms of agribusiness (Osumba et al., 2021). Modern agriculture has multidimensional 

problems in terms of environment, society and economy, creating challenges of a 

curriculum covering all important aspects (Dalampira and Nastis, 2020a; Dalampira and 

Nastis, 2020b). After outbreak of diseases (i.e. ebola, COVID-19), it was clear that FFS 

participatory methods should able to work in hybrid (physical and virtual) environments 

(Osumba et al., 2021; FAO, 2020). In modern agri-food value chain, beneficiaries are not 

only farmers. Societal challenges create the need for hearing the voices of farmers and rural 

people (Charatsari et al., 2018), but also gaps between experts’ and other stakeholders’ 

perceptions should be considered (Dalampira and Nastis, 2020a; Dalampira and Nastis, 

2020b; Salehi et al., 2021). Also, evaluation of agricultural extension learning (Liossi, 

2019) plays a critical role: it highlights what needs to change for better quality of learning 

(Charatsari and Lioutas, 2020). Experts have the experience to give feedback for changes 

in FFS learning program but are often unaware of real challenges of farmers (van den Berg 

et al., 2021). On the other hand, co-creating and evaluating extension systems with farmers 

can strengthen their effectiveness (Lioutas et al., 2019). Hence, there is a need for holistic 

evaluation tools able to close the gap of perspectives between experts and farmers (Salehi 

et al., 2021) or other stakeholders (Dalampira and Nastis, 2020a) and simplify the 

assessment (Dalampira and Nastis, 2020b). All in all, an innovative approach is needed to 

promote the harmonization of complementary attributes of different FFS forms (Osumba 

et al., 2021). 

The aim of the present paper is to support research into agricultural extension about 

technology transfer methodological gaps. More specifically we analyze and critically 

present current FFS research and develop a new conceptual and methodological FFS 

strategy which attempts to build on strengths and surpass limitations. First, a literature 
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review about technology transfer by using different FFS forms is presented. Afterwards, a 

meta-analysis describes the limitations of these FFS forms and explores the possibility of a 

more comprehensive model. Then, the Hybrid FFS strategy is proposed, as a more dynamic 

and systematic approach of an agricultural extension learning program. This is an attempt 

to fuse different FFS forms in order to cover technology transfer methodological gaps in 

future agricultural extension learning programs.  

 

 

2. Literature review: Technology transfer by FFS 
 

 

Farmers Field School (FFS) is an agricultural approach developed in the late 80’s by Food 

and Agricultural Organization of United Nations (FAO). Field School is a group-based 

extension concept based on the principles of adult learning (Osumba et al., 2021). In all its 

forms, FFS methodology is usually based on technology transfer and co-generation, infused 

by agricultural extension. 

In this section, different forms of FFS are presented. These forms are according to 

differentiation found in literature but also recognized by the FAO, the organization behind 

the creation of the FFS approach. In this way, we aim to reveal the main characteristics of 

each form, as well as strengths and weakness. Therefore, this section is structured according 

to this observation of different forms of FFS and their evaluation. 

2.1 Integrated Pest Management FFS: the core of FFS approach 

The first FFS application was on rice Farmers in Asia who investigated and learned by 

themselves, obtained required skills and inherit benefits from adopting Integrated Pest 

Management (IPM) practices in their fields (Pershin et al., 2009). This first form of field 

school was afterwards evolved. Since then, the approach is used globally in many other 

cultivations (Hussain et al., 2017) and livestock (Cai et al., 2021) and in various directions 

of agricultural extension (Osumba et al., 2021; Naval et al., 2021; Charatsari et al., 2020).  

The main principles of IPM FFS is select a field, farmers cultivate and experiment on this 

field for a crop season. During this experimentation, they learn how to grow a healthy crop 

by reducing pests in an ecological way (SUSTAINET EA, 2010). The essential elements 

to build a program with FFS approach is a group of 10 to 30 participant farmers with 

common interests, needs, problems. These farmers experiment on a field, by using a 

curriculum generated in local conditions or problems (SPRING, 2017) and based on the 

natural cycle of a cultivation or livestock (Amanah et al., 2021). A facilitator (usually 

extension agent) is the person to lead participants to hand-on exercises, but not as teachers; 

once the farmers know what to do in the activity, he/she only offers guidance (Amanah et 

al., 2021). Duration is one crop or livestock cycle (Amanah et al., 2021). 

FFS approach in IPM form is largely bottom-up and farmers are learning from farmers. It 

evolved from the concept that optimal learning is derived from experience in the field, from 

farmers to farmers (Pershin et al., 2009). In this bottom-up methodology, they empower 

communities and build their decision-making, promote adaptation practices though social 

learning and capacity building (Charatsari et al., 2020). Key educational strategy is 

observation which will lead to knowledge and create co-generation of the agriculture. 

Curriculum of learning programs is about an agricultural commodity (i.e. plant, animal). 

Regarding the content of modules, the major focus is on IPM experiments. This form of 

adult learning approach is included in outdoor learning, with focal facility a field site, 

because “it is a school without walls composed by farmers” (FAO, 2006).  
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2.2 Climate Field School: bringing solutions for climate resilient cultivations 

Climate Field School (CFS) derived from IPM FFS. CFS objectives to select an area and 

increase the knowledge of farmers about climatological processes in order to grow a healthy 

crop in a sustainable way and anticipate in extreme weather events in their agricultural 

planning (FAO, 2019). The essential elements by using FFS approach is facilitating farmers 

information about climate and using it to build their own experiences and knowledge about 

management decisions. The farmers learn on a meteorological station or similar facility by 

a facilitator who guides to set up management strategies (FAO, 2019). 

CFS is largely top-down because farmers learn from facilitators, who are experts about the 

climate (Osumba et al., 2021). Key educational strategy is technology transfer and focusing 

how to disseminate science information. The major focus of the curriculum is climate and 

agrometeorological analysis, and learning is occurred by “good practice” demonstrations. 

The content of modules includes meteorological hazards (i.e. heat stress, flood). This form 

is indoor experimental adult learning (Osumba et al., 2021). 

2.3 Digital Farmers Field School: the new era of FFS 

Digital Farmers Field School (DFFS) was firstly created, as a form of FFS able to cover the 

inability to “work on field”; focal facility of learning, is another medium of communication, 

instead of the field (Sasidhar et al., 2011). Also, DFFS can use the field in combination 

with other mediums such as internet, as an alternative solution for participants to access 

information (Lairing et al., 2021). An example could be circumstances of diseases like 

ebola (Witteveen et al., 2017) and COVID-19 (Lairing et al., 2021; FAO, 2020) and other 

reasons like long distances between participants and inability to transportation (Sasidhar et 

al., 2011). DFFS is implementing the same techniques and methods and keeping the core 

principles of FFS (Osumba et al., 2021). By using a medium of communication (i.e. video, 

radio, internet), distance learning programs can be conducted to have attitude change and 

gaining knowledge (Ongachi et al., 2017; Osumba et al., 2021; Sasidhar et al., 2011; 

Wyckhuys et al., 2018).  

This FFS form may lack of group activities (Sasidhar et al., 2011) or not (Witteveen et al., 

2017). But main principles of FFS like learn how to grow a healthy crop in an ecological 

way, exchange knowledge and solving common problems and covering common needs are 

used in DFFS (Lairing et al., 2021). Also, in many cases there is the ability for group 

collaboration via the use of the medium of communication (Sasidhar et al., 2011; Witteveen 

et al., 2017).  

As a form of FFS, DFFS approach, can have application in both IPM and CFS curriculums, 

whereas can be ether bottom-up or top-down (Osumba et al., 2021). DFFS evolved from 

the combination of need of experiential learning and inability to work on the field (Lairing 

et al., 2021). Key educational strategy is technology transfer and responsible innovation of 

local stakeholders, based on the use of digital technology (Lairing et al., 2021). Curriculum 

of the learning included an agricultural commodity and use of digital technology. Modules 

can include IPM, certification, sustainability standard certification, market linkages in 

value chain (Lairing et al., 2021; Witteveen et al., 2017). This form of adult learning can 

be indoor, outdoor or both (Lairing et al., 2021; Osumba et al., 2021; Witteveen et al., 

2017). DFFS is offering a new perspective of Agricultural Extension and can be leveraged 

to develop learning models of farmers’ group networks (Osumba et al., 2021).  

2.4 Farm Business School: incorporating management in FFS 

Farmers Business School (FBS) is another form of FFS learning approach which supports 

farmer groups’ participation in agricultural market and value chains (Huong and Huong, 
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2018). FBS build capacity among farmers to improve their business knowledge, decision -

making skills and to change attitudes towards commercialization (Chilemba and Ragasa, 

2020). FBS empower the FFS with entrepreneurial skills of farmers, improve knowledge 

and skills for viability and growth of farms as businesses (Naval et al., 2021). The essential 

elements to build a program with FBS form is a group of 10 to 30 members with common 

market needs and problems (Chilemba and Ragasa, 2020). These farmers are implementing 

a curriculum which will help them learn, as a group, “technical and business knowledge 

and interact with market chain actors and stakeholders such as input suppliers, traders, 

retailers, transporters, and others” (Huong and Huong, 2018). Duration usually lasts one 

year starting before planting and continue through the full cropping season (Chilemba and 

Ragasa, 2020). 

FBS approach is linked to the models of farmer-to-farmer extension or farmer-centered-

extension, hence it is largely bottom-up (Chilemba and Ragasa, 2020). FBS activities are 

based on participatory, field based and joint learning (Chilemba and Ragasa, 2020; Prain et 

al., 2020). Key educational strategy is customer emphasis, intelligence dissemination and 

market responsiveness (Tham-Agyekum et al., 2021a). Curriculum of the learning program 

is based on business and entrepreneurship, in order to increase the capacity of farmers to 

manage their farms effectively and increase their profitability (Chilemba and Ragasa, 

2020). Contents (modules) are covering management and business issues from seed 

selection to marketing of farm produce (Naval et al., 2021). The major focus is 

entrepreneurial skills and development of smallholders, market orientation and application 

of improved techniques. Focal facility of the learning is the field as well as the entire market 

and value chain., hence it is outdoor or indoor combined with experimental learning (Huong 

and Huong, 2018). 

 

 

3. Meta-analysis: gaps of current FFS 
 

 

Reviewing and analysing the above prominent technology transfer strategies which are 

occurred through FFS approach have revealed similarities and differences as well as 

methodological gaps between them. These key observations from planning and 

implementation to evaluation are presented below in Table 1. 

Firstly, the top-down approach of some FFS forms reveal the question of the validity of 

categorization as FFS. In other words, it is questionable whether a learning can be named 

as FFS, if the fundamental factor of FFS, the bottom-down approach itself, is missing. CFS 

and DFFS use the conventional extensionist-centred top-down approach, whereas IPM and 

FBS the group-centred bottom-up approach. But the fundamental feature of technology 

transfer “from farmer to farmer” in a top-down model, could in theory help other farmers 

from their knowledge of CFS (Osumba et al., 2021) and bring all stakeholders together and 

facilitate towards local innovation to overcome the challenges to DFFS (Lairing et al., 

2021). Therefore, a framework covering both extremes, from largely bottom-up to largely 

top-down, may contribute to a more systematic planning of FFS, rather than strictly follow 

one approach. 
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Table 1. Key factors of conceptual and methodological differences between 

Farmer Field School forms  
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Source: Adapted from by Osumba et al. (2021) 

Second, it is noteworthy that all forms of FFS are derived from the evolved key strategy of 

IPM form. IPM built on the key strategy of observation and knowledge in order to succeed 

co-generation (Osumba et al., 2021). This strategy was transformed into targeting on how 

to use innovation and information and implement technology transfer to CFS, DFFS and 

FBS forms (Lairing et al., 2021; Naval et al., 2021; Tham-Agyekum et al., 2021b). It is 

ambiguous if co-generation tends to exclude the other side of technology transfer. Also, 

each one of the FFS forms had an extra factor in their strategy; dissemination of information 

(CFS), market responsiveness (FBS) and responsible innovation (DFFS). Promoting a more 

spherical key strategy with combined approaches (technology, sustainability, trade), 

completed each other can lead to a more inclusive methodology (Chilemba and Ragasa, 

2020; Ongachi et al., 2017).  

Third, contents as well as curriculum of FFS forms have wide variation, covering additional 

issues for the development of the smallholders. Even though, a specific agricultural 

commodity such as a plant or an animal is the basis of the curriculum, each form tries to 

induce an additional aspect and solving a revealed problem. Meteorological hazards and 

sustainability, using digital technology, marketing and entrepreneurship are interconnected 

issues which counterpart an agricultural commodity (Chilemba and Ragasa, 2020; Lairing 
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et al., 2021; Ongachi et al., 2017; Osumba et al., 2021). A multidimensional curriculum is 

lacking from substantial support to solve these problems. 

Forth, more comprehensive major focus (contents and methodology) leads to an integrated 

outlook. Similarly to the curriculum, major focus of FFS should follow the 

multidimensionality of modern sustainability (Dalampira and Nastis, 2020b). 

Consequently, IPM FFS experiments regarding the pests to a cultivation but there is a need 

to observe them as agribusiness with both technical and marketing problems (Codron et al., 

2014; Maman et al., 2017; Ortiz et al., 2019; Rejesus and Jones, 2020). CFS Climate 

analysis focus on good practices, which may also have an impact in pests but also marketing 

related issues (Naval et al., 2021). On the other hand, FBS and DFFS apply improved 

techniques and offer market linkages in value chain (Witteveen et al., 2017). What if there 

was a broader major focus, covering all the above? Modern needs require modern solutions 

incorporated in a connected way.  

Returning to the first argument, even fundamental factors of FFS differentiate, we can still 

practice FFS. Hence, the “field” can be any focal facility used for FFS. Again, the forms of 

FFS are using a binary continuum of the place “where learning happens”. More 

“traditional” forms like IPM uses outdoor learning and its diametrically opposed indoor 

learning is used by CFS and FBS forms. But the key issue of the “field” is to learn in an 

experimental way, rather than using an actual piece of land as a learning site. Experimental 

techniques and methods can work outdoors, as well as indoors. Also, the newly induced 

form DFFS, propose diverse environments as “fields” of learning (Ongachi et al., 2017), 

which provide us with solutions to problems. Depending on the content of each module but 

also on the practicality of each circumstance each one farmer or facilitator can teach one 

other farmer using land, classroom and/or internet as focal facility (Lairing et al., 2021; 

Naval et al., 2021; Ongachi et al., 2017; Osumba et al., 2021; Witteveen et al., 2017). 

In the context of implementation, even though FFS was firstly inspired to be implemented 

in learning programs only by farmers, nowadays participants are various stakeholders 

(FAO, 2020). Target groups of FFS can be local, regional or national public authorities, 

sectorial agencies (such as research companies), education/training centers and schools, 

SMEs, business support organizations, higher education and research institutions, 

enterprises in the agri-food sector (i.e. growers associations), NGOs and other interested 

groups. The IPM and CFS form, as a more traditional way of implemented FFS 

(SUSTAINET EA, 2010), targets on farmers participate in learning process (Arnés et al., 

2018; Charatsari et al., 2018; David, 2007). DFFS can train farmers, but also includes other 

stakeholders of the value chain in gathering the rural knowledge of the learning material, 

at the stage of planning (Witteveen et al., 2017). Also, there is research shown that 

participants in DFFS are not only “farmers” but “stakeholders” or “value-chain actors” 

(Lairing et al., 2021; Sasidhar et al., 2011; Wyckhuys et al., 2018). Also, in FBS form there 

are cases focusing on farmer implementation of FFS (Chilemba and Ragasa, 2020) or 

farmers interacting with other value-chain actors and stakeholders such as traders and 

service providers (Prain et al., 2020). The nature of FFS forms demands a multi-stakeholder 

approach (Osumba et al., 2021).  

Finally, an integral part of FFS approach is evaluation and monitoring. FFS is based on 

experimental adult learning, hence one of its core principles is a targeted, fully organized 

evaluation (El Sawi, 1996). For FFS evaluation it is important to consider achieving 

practicality and usefulness of the evaluation methodology (Peshin et al., 2009). In this way, 

the next cycle or learning, will be revised and corrected for better results. Before 

establishing FFS content, an assessment should be performed to identify educational needs 
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(FAO, 2016). Formal surveys alone cannot provide an in-depth analysis to understand 

farmers’ empowerment (David, 2007). Qualitative studies using diffusion and social 

network mapping, focus groups and participant observation are needed to complement 

formal surveys (Bogner et al., 2009). The key indicators (group profile, plants, good 

management, group experimentation etc.) of successful FFS will give the appropriate 

information on whether learning cycle is working between participant farmers and 

facilitator (FAO, 2016). Widely used evaluation methods and models, such as Bennett’s 

Hierarchy and CIPP model can be applied in different FFS forms, depending on the aim 

and objectives of the learning program (Salehi et al., 2021; Sasidhar et al., 2011). CIPP has 

been proposed from key theorists as a basis to build a metamodel of evaluation (Owen, 

2004). Bennett’s hierarchy has been used for DFFS an revealed a major impact on 

developing awareness (Sasidhar et al., 2011). A wide range of evaluation concepts and 

models exists, but the framework of the original CIPP model (Owen, 2004), is still 

successfully used in FFS research (Salehi et al., 2021). According to FAO, combination of 

Bennett and CIPP evaluation models in FFS programs focusing on rural empowerment, 

innovation, and agricultural development (Amanah et al., 2021). 

 

 

4. Towards a new framework: hybrid FFS 
 

 

Based on the meta-analysis, we developed a new FFS strategy, incorporating the strengths 

and surpass limitations of different FFS forms. Our conceptual and methodological 

framework combined current FFS methodologies, in order to construct a Hybrid FFS 

strategy, which covers technology transfer methodological gaps (Figure 1).  

Figure 1. Conceptual and methodological framework of Hybrid FFS strategy  

 
Source: Adapted from Amanah et al. (2021, 2006); Salehi et al. (2021) 
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The Hybrid FFS strategy includes four steps inspired from fundamental strategy to effective 

evaluation: planning, contents and methods, implementation, and evaluation (Amanah et 

al., 2021). These steps, impose clear strategic questions which need to be answered, in an 

FFS learning program. Elements of previous research of IPM, CFS, DFFS and FBS 

incorporated, revealed the Hybrid FFS strategy.  

Why should participants feel motivated? - Planning is the core of Hybrid FFS and is referred 

to key strategy and approach. It investigates the needs of the participants and conclude to 

the vision and incentives of the strategy. It motivates people to participate. Bottom-up and 

top-down approach combined, can offer the ability to learn from the experts the difficult 

scientific information and discuss with the farmers, practical local problems erased, in order 

to find solutions. Key strategy is technology transfer for a sustainable trade, hence, covering 

topics from farm to market in the context of sustainability. 

What will we achieve? Where will we achieve it? – Creating contents and methods of 

Hybrid FFS strategy is the second step. It includes the curriculum, major focus, and 

contents of modules. The goals, objectives and outcomes are finalized in this stage. 

Curriculum target on the digital marketing of sustainable value chain products. Modules 

include thematic areas of sustainability and conservation standardization, business, 

marketing and entrepreneurial skills and certification following local legislation. The focal 

facility - outdoor, indoor or both - of Hybrid FFS strategy depends on the availability of 

participants, but also the thematic areas of modules.  

Who will be valued? – Implementation of Hybrid FFS strategy is occurred by various 

stakeholders. In this step, the value network of this strategy is documented. Hybrid FFS 

strategy has a multidimensional curriculum; hence it offers the inclusivity needed for multi-

stakeholder implementation. Participants are not only farmers, but also processors, 

manufacturers, traders, public or private organizations, research, or educational centers.  

How will we count the degree of the achievement? – Evaluation is the final and closing step 

of the Hybrid FFS strategy cycle. Evaluation strategically analyses the resources that should 

be allocated to accomplish the mission, for the value network. Without evaluation, Hybrid 

FFS cannot be finished. We created a metamodel of evaluation, based on CIPP model 

(Owen, 2004) and combined two generic forms of evaluation with detailed information 

(Table 2).  

Table 2. Evaluation metamodel of Hybrid FFS strategy  

CIPP stages 
Ow n’  

evaluation 

Audience 

benefited  
Type Stage Focus Method Time 

Context 

Program 

development/ 

proactive 

Internal Summative 

Planning 

(program 

synthesis) 

Goals/ 

objectives 
Needs-based 

Before 

implemen

tation 

Input Impact 

assessment/ 

Learning 

accountability 
External Formative 

Evaluation 

(settled/ 

finished 

program) 

Outcomes

/delivery 

Goal-based/needs-

based 

After 

implemen

tation 

Process 

Product 

Output 

Program 

reengineering 

 Source: Adapted from Owen (2004); Salehi et al. (2021) 

The Hybrid FFS evaluation model is based is proposed in order to close the gap between 

experts and farmers perspectives (Charatsari et al., 2018; Salehi et al., 2021). CIPP 

methodology is used to separate the stages of evaluation in a multiperspective form, 

including program development (context stage) and impact assessment (Input-Process-
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Product-Output-Program reengineering stages). The use of the stages are to determine, 

before and after implementation, the worth of the learning program (Owen, 2004).  

This mixed type (formative and summative) of evaluation creates a more spherical 

evaluation, offering knowledge about the outcomes, but also the impact to stakeholders and 

society ( Charatsari et al., 2020; Salehi et al., 2021). Summative part reports on the program 

as it is needs-based for participants (Charatsari and Lioutas, 2020). Formative part, impact 

assessment is goal-based and reports to the program for its improvement (Salehi et al., 

2021). Overall, the proposed Hybrid FFS evaluation model is depicted by Figure 2.  

Figure 2. Hybrid FFS evaluation model  

 

 

Source: Adapted from Salehi et al. (2021) 

 

 

5. Conclusion  
 

 

In a rapidly changing rural environment, there is an urging need for modern technology 

transfer methodologies. Even though different forms of FFS (IPM, CFS, DFFS, FBS) are 

ideal approaches for co-generation and technology transfer, there are methodological and 

practical gaps. There is a demand for a methodological tool able to work in an international 

level, which will offer a holistic approach for closing gaps between science, technology 

and practice.  

We propose an original conceptual and methodological Hybrid FFS strategy, generated 

from critically reviewing strengths and limitations of various FFS forms. Hybrid FFS 

strategy entails conceptual and methodological framework, from planning to evaluation of 

an agricultural extension program. Hybrid FFS strategy is showing a path to cope with 

challenges of modern agricultural extension with clear cut questions. Combination of 

bottom-up and top-down approaches are offering a common ground with training needs to 

be achieved. Key strategy is the technology transfer and sustainable trade. Overall, with a 
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Hybrid FFS strategy, stakeholders will be promoted to use and be familiarized with new 

technologies, practical tools and the Internet, as well as develop their managerial skills in 

value chain products. Modules will cover the gaps of recent FFS approaches, by 

incorporating issues of sustainability and certification of value chain products, with 

business and entrepreneurship. Ability to work in both physical and virtual environments 

offer the flexibility needed to complex circumstances (i.e., COVID-19). Stakeholders 

valued from this procedure are beneficiaries of the whole value chain. Finally, this strategy 

should count the degree of the achievement by a holistic evaluation. 

Hybrid FFS strategy is a proposed methodological tool trying to surpass limitations and 

discovering weaknesses of different FFS forms. Using a different conceptual model or 

framework may result into a more comprehensive or effective tool. Also, there is a 

possibility of neglecting weaknesses of FFS forms. Although, it can be a useful 

methodological tool for agricultural extension training programs. Policy makers, managers 

or agricultural extension researchers, could use it to construct, implement and assess an 

agricultural extension training program. This newly induced framework could work as the 

first step of organizing technology transfer programs from the beginning or investigate if 

ongoing projects are right on track. This work may provide new perspective for future 

planning as well as evaluation of extension/education projects.  
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