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ABSTRACT

The general objective of the study was to examine the effect of the adoption of the farmers research network project on diversified legume productivity among smallholder farmers in the Singida District. The specific objectives were to determine the effect of farmer’s participation in research on diversified grain legumes productivity in Singida District; to determine the effect of research process on diversified grain legumes productivity in Singida District and to determine the effect of collaborative network on enhancing grain legumes productivity in Singida District. The study was conducted in Singida region. Cross sectional research designs with a quantitative approach were employed. The population of the study included the beneficiaries of FRN project where a sample of 144 was selected. The data were collected through a questionnaire and analyzed through multiple regressions analysis. According to the findings, farmers’ participation in research has a positive and significant impact on legumes productivity. Moreover, findings indicated that collaborative network has a positive and significant impact on legumes productivity. Therefore, the study concludes that farmer’s participation in research process, the research process and collaborative network all have positive and significant effect on legumes productivity. The study recommends that more farmers should be involved in the research process, particularly the researches which seek to identify farmer’s problems and opportunities for increasing their productivity. The study also recommends that the government and other stakeholders such as NGOs should put more efforts and resources to carry out different researches on identifying farmer’s problems, identifying opportunities and new technology on farming strategies. 
Keywords: Gain Legumes, Smallholder Farmers, Agricultural Productivity, Farmers Research Network 
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CHAPTER ONE

INTRODUCTION
1.1      Overview

The chapter comprises of background of the study, statement of the problem, objectives of the study, research questions, scope, significance, limitation and delimitation of the study.
1.2      Background of the Study

According to the Food and Agriculture Organisation (FAO, 2019), grain legumes hold the position of being the second most significant group of agricultural crop species globally, following grasses. Grain legumes are widely recognised as an essential agricultural commodity in the pursuit of ensuring food and nutritional security for impoverished growers and consumers alike. According to the Food and Agriculture Organisation (FAO) in 2019, the average global production of grain legumes throughout the period from 2008 to 2017 was around 75.68 million tonnes. According to a study conducted by Koroma et al. (2019), Africa accounts for around 22% of the worldwide production of grain legumes. Grain legumes have a significant role in smallholder crop production, serving as a cost-effective source of protein that contributes to around 15% of protein consumption. Additionally, these legumes serve as a high-value crop, ranking as the third-largest export crop after coffee and sesame (Getachew, 2019). Moreover, grain legumes serve various purposes including the enhancement of soil fertility through biological nitrogen fixation (BNF), provision of livestock feed, reduction of soil erosion, provision of fuel, and a multitude of additional advantages (Muoni et al., 2019).

In the African continent, scholarly investigations have successfully found significant disparities in legume yield and productivity, with recorded figures falling below 1 tonne per hectare, despite the crucial significance of these crops. The decline in agricultural productivity can be attributed to various factors such as inadequate soil fertility, infestation by pests and diseases, and the influence of climatic conditions (Mercy, 2017). 
Based on the findings of the Food and Agriculture Organisation (FAO) in 2016, the average yield of grain legumes in Sub-Saharan Africa is reported to be 1.7 metric tonnes per hectare. Specifically, groundnuts exhibit an average yield of 2 metric tonnes per hectare, while pigeon peas demonstrate an average yield of 1.4 metric tonnes per hectare. The average productivity of the Eastern Africa region is 1.00 metric tonnes per hectare, with groundnuts having a productivity of 1.15 metric tonnes per hectare and pigeon pea having a production of 0.78 metric tonnes per hectare. Approximately 28.6% of the total production in the Sub-Saharan Africa region is represented by this figure. According to Lin Tan (2020), the annual production of Bambara groundnut in Africa is estimated to be around 0.3 million tonnes, with an average yield of 0.85 t/ha. However, it is worth noting that the claimed yield potential exceeds 3 t/ha. 

Tanzania cultivates multiple varieties of tropical grain legumes, as indicated by the International Plant Catalogue (IPC, 2020). The legume varieties encompassed in this list consist of the common bean, groundnut, pigeon pea, cowpea, chickpea, peas, and soybean. The estimated annual acreage and production of the primary grain legumes exceed 1.5 million hectares and 1 million metric tonnes (MT), respectively. Based on data provided by the Ministry of Agriculture, Food Security and Cooperatives (MAFSC) of the Government of Tanzania, it is seen that common bean and groundnut account for approximately 49% and 25% of the overall cultivated area dedicated to grain legumes. This is followed by pigeon pea, cowpea, chickpea, and soybean, in descending order of cultivation area (IPC, 2020).

Nevertheless, similar to the situation observed in several grain legumes throughout various nations in Sub-Saharan Africa, the growth in productivity has been significantly outpaced by the expansion of cultivated land. There have been notable endeavours to enhance legume output in several parts of Tanzania. The Farmers Research Network (FRN) project has been actively implemented in Singida since 2016. Its primary objective is to enhance productivity by promoting the practise of inter-cropping cereals, which have traditionally been cultivated alongside grain legumes. 

The Farmers Research Network is conceptualised as an organisation composed of groups of farmers collaborating with research and development institutions to enhance their access to technical, institutional, and financial assistance. This network actively engages in research activities and establishes connections to facilitate the sharing of information and data among its members (Nelson et al., 2019). The primary objective of the network is to effectively tackle the challenges faced by farmers, enhance their demonstrated ability to generate innovative solutions, and promote widespread and enduring improvements for farmers by employing a participatory methodology. The proposition of farmer research networks (FRNs) was put forth as a strategy to accomplish these objectives (Nelson & Coe, 2014). The project is a research programme that is supported by the Mc Foundation. It aims to foster collaboration among farmers, facilitate the research process, promote collaborative learning, and encourage knowledge sharing. The initiative also seeks to find solutions through a participatory approach (Richardson et al., 2021).

In light of the lack of existing research on the influence of the project on grain legume productivity, the present study employs the Diffusion of Innovation Theory (Rogers, 1995) to ascertain the degree to which the adoption of the network contributes to the productivity of grain legumes in the Singida region. According to Rogers (2003), it is expected that farmers engaged in legume cultivation will embrace novel techniques and technology, namely those related to varied legume production. The FRN project provided support to farmers who had previously engaged in unproductive farming practises. There exists a prevailing notion regarding the extent to which farmers have been influenced to engage in the cultivation of diverse grain legumes. 

The study encompassed three distinct independent factors, namely farmers' engagement in research, the research process itself, and the collaborative network. Additionally, a single dependent variable was examined, specifically the productivity of grain legumes.
1.3
Statement of the Problem

Tanzania continues to have poor adoption of FRNP and low productivity of grain legumes despite the government's numerous initiatives and programmes aimed at reforming the agricultural sector (Nassary et al., 2020). Furthermore, smallholder farmers in Tanzania appear to gain less even though the country's legume product diversification has improved (Matita et al., 2022). In comparison to the estimated production potential of 1.5–3.5 tonnes per hectare (Nassary et al., 2020), the legume production rate is relatively low at 0.19–0.85 tonnes per hectare (URT, 2012), 0.7 tonnes per ha (Mutengi and Zingore, 2014), or 0.2–2.5 tonnes per hectare (Nassary et al., 2020). 
Thus, a number of factors, such as the usage of subpar seeds, contribute to the low production of legume crops (Gyan, 2018). According to reports from other researchers, low levels of knowledge among farmers, tiny farmed areas, access charges, and farmers who don't perceive the value of technology all contribute to poor adoption of the technology (Niassy et al., 2020).

However, because the Farmers Research Network Project is a tool for agricultural development, its significance in an agricultural economy cannot be overstated. Furthermore, smallholder farmers' adoption of FRNP is becoming more and more important globally (Richardson et al., 2021). 

But smallholder farmers have long been receiving insufficient finance services (Bizikova et al., 2020). Numerous scholarly investigations have documented that smallholder farmers encounter a range of obstacles associated with climate change, deterioration of natural resources, and additional reasons (Lema & Majule, 2009). Increasing farmers' access to and adaptability to agro ecological (AE) advances can boost their resilience, productivity, and food security (HLPE, 2019). However, the degree to which the adoption influences the production of varied grain legumes in the Singida district remains largely unknown (HLPE, 2019). 

Many research on the implementation, tenets, and significance of Farmers Research Network (FRN) initiatives for smallholder farmers have been conducted, according to the literature currently in publication (Richardson et al., 2021, Lugamara, 2018). However, almost all of the research looked at the significance and use of FRN in the agricultural industry as a whole (Kanjanja et al., 2022). 
1.4      Research Objectives

1.4.1   Overall Objective

The general objective of the research was to examine the effect of the adoption of the Farmers Research Network Project on diversified legume productivity among smallholder farmers in the Singida District. 
1.4.2   Specific Objectives
The specific objectives are: 

(i) To determine the effect of farmers participation in research on diversified grain legumes productivity in Singida District

(ii) To determine the effect of research process on diversified grain legumes productivity in Singida District 

(iii) To determine the effect of collaborative network on enhancing grain legumes productivity in Singida District.
1.5      Research Questions

(i) What is the effect of farmers’ participation in research on enhancing grain legumes productivity in Singida District?

(ii) What is the effect of research process on enhancing grain legumes productivity in Singida District?

(iii) What is the effect of collaborative network on enhancing grain legumes productivity in Singida District?

1.6      Significance of the Study

The study is significant because its conclusions support government initiatives aimed at raising people's standard of living through increased legume output. Additionally, the study produces more data that will be helpful to practitioners, policymakers, and development planners in pertinent ministries and other organisations who are interested in promoting the application of FRNP practises to increase the use of diverse grain legumes.

Additionally, the study aligns with the Tanzania Development Vision (TDV) 2025, which aims to establish food security and self-sufficiency as means of achieving high-quality livelihood for the populace. Globally speaking, the study aligns with the Sustainable Development Goals (SDGs), particularly goals number one and two, which focus on eradicating hunger, achieving food security, and ending poverty in all its manifestations, respectively. Grain legumes are also one of the top commodities for national food security, the food import bill, poverty alleviation, and economic growth, according to ASDP II.
1.7     Scope of the Study

Data was collected in Singida region and concentration was only on the villages where FRNP operates while the villages in Singida where FRNP does not operate was excluded.

1.8      Organization of the Study
There are six primary chapters in the research study. The problem's background, its statement, its objectives, its questions, and its scope are all covered in the first chapter. The study's limitations, organisation, and scope are all included in this chapter. The second chapter concentrates on literature reviews, including both theoretical and empirical reviews. As a result, it offers information on the concepts and opinions of other academics that are relevant to the research topic. The study's conceptual framework is also covered in Chapter 2. The research design, study area description, sampling strategies, data collection methods, and data analysis procedures are all covered in Chapter 3's section on research methodology. The study's results are presented in chapter four, and they are also covered in chapter five. The study's sixth chapter summarises the main conclusions, offers suggestions for more research, and makes recommendations. 
CHAPTER TWO
LITERATURE REVIEW
2.1    Chapter overview

This chapter provides the review of the literature relating to the study. The chapter captures the theoretical background effect of FRNP on adoption of diversified legume in an attempt to provide basis for appropriate conceptual and theoretical framework. Finally, the chapter highlighted the research gap that justified the current study.
2.2      Definition of Key Concepts

2.2.1   Grain Legumes
Tree grain legumes and herbaceous grain legumes are the different types of grain legumes (Erana, 2020). Tree grain legumes contribute to fuel such as calliandra (Calliandracalothyrsus Meisn), sesbania and gliricidia. Grain grain legumes such as chickpea (Cicer arietinum L.), cowpea, groundnut (Arachis hypogaea L.) and pigeon pea (Cajanuscajan L.), Bambara groundnut (Vigna subterranea (L.) Verdc.) provide food, fodder, and cash income thus an important component of agrobiodiversity (Foyer, 2016). Grain legumes are rich in protein, carbohydrates, fats, vitamins, minerals, and dietary fibres (Singh, 2017). Herbaceous grain legumes such as lucerne (Medicago sativa), velvet bean (Mucunapruriens L.), and lablab (Lablab purpureus L.) in well-climatic conditions have a potential yield in sub-Saharan Africa (Erana, 2020). Therefore, similar definitions were adopted in this study.
2.2.2   Smallholder Farmers

Smallholder farmers are individuals who own small tracts of land on which they raise subsistence crops and one or two cash crops nearly entirely with family labor (RSA, 2012). Smallholder farming is mostly considered regarding the size of land ownership, i.e., less than 2-10 hectares (Chamberlin, 2008).  Nevertheless, across nations, the distribution of farm sizes depends on several demographics, agro ecological conditions, and economic and technological factors (FAO, 2010).  
Smallholder farmers face a variety of challenges due to the degradation of natural resources, climate change, and other issues. Smallholder farmers account for half of the world's hungry people and perhaps three-quarters of those in Africa. Smallholder farmers in the tropics already encounter a number of hazards to their agricultural output, including pest and disease outbreaks, extreme weather conditions, and market shocks, which frequently jeopardize their household's food and economic security (Morton, 2007).
2.2.3   Agricultural Productivity

Productivity can generally be defined as a measure of performance. For example, OECD (2001) defines productivity as the relationship between the volume of output produced to the volume of input used to produce the desired output.  In addition, it is referred to as a ratio of output to input. The output used for productivity measures can be in the form of goods or services and may be expressed in terms of physical quantities or volumes (values at constant prices), depending on the formulation of the indicator. Intermediate inputs and factors of production are the resources used to produce outputs (FAO, 2010).  
2.2.4   Farmers Research Network (FRN)
According to Richardson et al. (2020), FRN is a group of farmer organizations that collaborates on research projects with researchers and development agencies. In the context of the McKnight Foundation's activities, these organizations follow a very systematic and methodical research process. One advantage of FRNs is that they enable data gathering from several farmers (up to thousands) in various agro-ecological zones and cultural contexts, enabling thorough research (Richardson et al., 2020).
2.2      Theoretical Literature Review
2.2.1   Diffusion of Innovation Theory

Everest Rogers made the initial discovery of this hypothesis (Rogers, 2003). The hypothesis explains how, why, and how quickly new concepts and innovations spread across communities. Five stages comprise the dissemination process: the first stage is when people first learn about the idea. The second stage is when people become aware of the advantages of the innovation and decide to adopt it. 
In the third stage, people choose whether or not to adopt the innovation. The fourth stage is when people start using the technology. The innovation's use by people to verify that it has lived up to expectations is the last step. The approach also acknowledges that various people and organizations have varying degrees of innovation, which impacts their propensity to adopt new features.
Therefore, the theory was useful in this study since FRN project used technology particularly in the implementation of activities and collaborative research with farmers and other stakeholders. The project was reach in technology, particularly on data gathering. Therefore, innovation was implemented in the process of enhancing agricultural productivity for the farmers. 

The hypothesis of this study is predicted on legume farmers to adopt new procedure and technology (diversified legume production). The FRN project has aid farmers to change the way they were farming before. The notion generally holds that farmers have been influenced to adopt or not adopt the farming of diversified grain legumes.

2.3     Empirical Review

2.3.1  The Effect of Farmers Participation in Research on Enhancing Farm Productivity 

Pék et al., (2019) analyzed the effects of participation on farming outcomes (yield, revenue, net profit) by estimating the treatment effect. The study presents the case study of a Mubuku small-scale irrigation scheme, Uganda. The study provides a framework to construct the Farmers Participation Index while distinguishing farmers into participating and not participating groups. Despite the fact that the study was similar to the current one, it was not conducted into the context of Tanzania and therefore lacks generalization ability.
Kebede (2020) examined the effects of participation are investigated through econometric methods including nonparametric and semiparametric estimation methods such as a difference in means, a regression adjustment, propensity score matching, and entropy balancing. The analysis reveals a positive and significant treatment effect of participation on farming outcomes. However, the study based on only one variable (research participation) which was covered in the current study.
Olarinde et al., (2017) assessed the impact of the participatory research demonstration on the adoption of the technologies promoted by the sub-Saharan Africa Challenge Programme using the innovation platform (IP) concept. Following the analyses, which are based on the Instrumental Variable (IV) approach, participation in research and demonstrations significantly increased adoption of the demonstrated technologies by 99%. The study observed a 100% significant increase in adoption of the demonstrated technologies in the sample of IP participants. The main factors that determined the adoption of the demonstrated technologies included membership to farmer group, and distances to input and output markets. However, the study based on the adoption of the participatory methodology, but not the impact of the adoption
2.3.2   The Effect of Research Process on Enhancing Farm Productivity

Kilima et al., (2013)  conducted a study on the impact of agricultural research on poverty income distribution in Tanzania. The study aimed at looking athow improved technologies induce productivity growth that generates pro-poor improvement processes. However, improving welfare and equity is a difficult task. This study investigated whether interventions in agriculture benefitsfarmers who are more capable to derive sufficient gains than others using data from on-farm research projects in Tanzania. 
Results showed that the projects contributed to increase farm income through enhanced productivity and sales of products and these gains were equitably shared.  To encourage the adoption and sustainability of these interventions it is important to sensitize Local Government Authorities and Agricultural Sector Lead Ministries on these technologies to allow the incorporation of research findings in development plans. The involvementof extension staff in research and demonstrations through farmers’ shows should also be encouraged to increase adoption. However, the study mainly focused on the poverty reduction but not specific to the agricultural productivity.
A study Farmers Research Network Project as a strategy for matching diverse prions and contexts in small holder’s agriculture by Nelson et al., (2019), found that the agricultural research and development institutions in most developing countries are poorly equipped to support the needs of millions of smallholder farmers that depend upon them. The research approaches taken by these systems explicitly or implicitly seek simple, one-size-ﬁts-all solutions for problems and opportunities that are extremely diverse. Radical change is needed to facilitate the agro ecological intensiﬁcation of smallholder farming. Large-scale participatory approaches, combined with innovations in information and communications technology (ICT), could enable the effective matching of diverse options to the wide spectrum of socio-ecological context that characterize smallholder agriculture. However, the study focused more on matching diverse prions and contexts in small holder’s agriculture and not on the agricultural productivity increase.
2.3.3 The Effect of Collaborative Network on Enhancing Farm Productivity

According to Lugamara (2017) who assessed effectiveness of communication channels and smallholder farmers’ adoption of improved legume technologies in Morogoro region, Tanzania found that smallholder farmers were aware of all the technologies assessed and the level of awareness differed across the treatments. The availability of legume technological intervention and total income from income-generating activities were factors that were strongly related to smallholder farmers' awareness. Less than 25% of respondents adopted or grew enhanced common bean seeds, according to the findings. The availability of legume, technical intervention, total area cultivated, total revenue from other income-generating activities (IGA), borrowing money from any financial source, and household size were generally characteristics substantially associated with adoption of enhanced common bean seeds. The questioned farmers' adoption of enhanced bean technology was only minimal, which the farmers blamed on their lack of understanding of how to use the inputs, a lack of funds, or the high cost of inputs at the time. Nevertheless, the study only focused on one aspect (communication channels) and how they improve productivity.
Ngozi (2016) assessed the efficiency and effectiveness of participatory research approaches among smallholder farmers in Babati district; Tanzania. The target population for this study was maize-legume-livestock small-holder farmers and the organizations involved in the implementation of the participatory research approaches under the study in Babati District. Cross-sectional data was collected from a sample of 120 farmers by the use of multi-stage sampling. Questionnaires, semi-structured interviews and focus group discussion were used in collecting primary data. With regard to effectiveness of the PRAs, findings revealed that mother-baby trials and mobile demonstration plots were effective in reaching the targeted farmers while farmer research groups and coupon agro-inputs were effective in both reaching farmers and making them to become adopters. 
Data envelopment analysis revealed that the mean technical efficiency score for the participatory research approaches was 0.64 and 0.53 in reaching farmers and making them to become adopters of the AIIs respectively. On average, the approaches were operating below the efficient scale suggesting that adjusting the scale of operation would probably improve the overall efficiency of the pathways. Therefore, unlike the current study, the main focus of the study was on participatory research only and not how it impacts agricultural productivity.
2.4     Research Gap

The existing literature portrays that a number of studies have been done on the practice, principles, and importance of the Farmers Research Network projects (FRN) to the small holder farmers (Richardson et al., 2021, Lugamara, 2018). Nevertheless, nearly all studies examined the importance and practices of FRN on agricultural sector at large (Kanjanjaet al., 2022). 
However, the extent to which the adoption of FRN projects affect the diversified grain legumes productivity remain scarce and have not gained attention in Tanzania. Hence to fill this gap, it is essential to undertake research in this context. 
2.5      Conceptual Framework

A conceptual framework elaborates a research problem and summarizes the variables and their indicators in relation to the study objectives and reviewed literature. A conceptual framework gives details of variables that are to be examined and expected in relation to the study. The framework shows the relationship between the dependent and independent variables (Adom et al., 2018). The dependent variable for this study is grain legumes productivity among farmers engaged in the FRN project while the independent variables are research process, farmers participation in research and collaborative network. Figure 2.1 indicates the relationship between variables;
Independent Variables                                                               Dependent Variable

[image: image1.wmf]                                       

Research Process      Research  addresses farmers’ problems       Research identifies farmers opportunities      Research plans are c o - developed  by all  stakeholders      Research is based on sound, appropriate,  and   participatory designs    

Collaborative Network      Networks support learning and  knowledge sharing among all members      Networks  support lear ning process      Networks facilitate  knowledge sharing      Network members engage in iterative  reflection and planning to guide network  activities  

Farmers Participation in Research Process      Farmers Co - create the research agenda      Farmers are engaged throughout the  research process       Farmers from marginalized groups are  represented in the network      Farmers strengthen their capacity to learn  together    

Legumes Productivity      Improved soil health and  productivity      Improved farmers knowledge      I ncreased  production of  legumes      Increased farm size  


Figure 2.1: The Conceptual Framework

Source: Olarinde et al., (2017); Lugamara (2017) and Richardson et al. (2020)

CHAPTER THREE

RESEARCH METHODOLOGY
3.1      Overview
This chapter presents methodology and procedures, which were employed by the researcher in this study. The chapter discusses the research design, study area, study population, unity of analysis, variables and their measurement, sample size and techniques, data collection methods, data processing analysis, validity and reliability issues.
3.2      Research Philosophy
The views, presumptions, and ideals that direct a researcher's approach to a study are referred to as research philosophy. It has to do with the perspective that a researcher has on the world and the knowledge that comes from research (Creswell, 2014). The research philosophy of positivism was applied in this investigation. Post positivism, according to Bryman (2016), is a research philosophy that seeks objective answers by making an effort to identify and deal with these biases in the theories and knowledge that theorists create. Additionally, the researcher used statistical analysis to identify causal linkages between the study process, farmers' engagement in the research, collaborative networks, and agricultural productivity. 
3.3      Description of the Study Area

The study was conducted in Singida region in the central corridor of Tanzania at Mtinko and Ilongero divisions in 9 villages. Singida District Council (SDC) is one of the four councils within Singida Region; divisions will SDC lies between 30 and 70 latitudes south of the Equator and 340 and 350 Longitudes East of Greenwich. Singida District has a semi-arid climatic condition (Singida DC Profile, 2014). It is one of the poorest regions in Tanzania. Singida is itself a region, a district, and a town. The motive behind choosing Singida region to be the study area is that the FRN project is implemented in the region and provides the smallholder farmers with legume varieties. 
3.4      Research Design

According to Yin (2018), research design is the logical progression that links the empirical data to the study's initial research questions and, ultimately, to its findings. The project's fundamental guidelines are provided by a research design (Joseph et al., 2007). Because it permits data collection at a particular point in time, a cross-sectional research strategy was employed in this study (Yin, 2018). Setia (2016) claims that the design makes it possible to gather data all at once. permits the gathering of information that may be utilised for both the identification of correlations between variables and descriptive research.  
3.5      Research Approach

The Quantitative Approach was used in this research study. Quantitative research requires a purposeful collection of quantitative data collection, data analysis and interpretation of the evidence. Therefore, quantitative methods were employed in establishing the relationship between variables of the study. 
3.6      Population, Sample and Sampling

3.6.1   Study Population

The study population for the research were beneficiaries of FRN project in Mtinko and Ilongero Divisions where by farmers in 9 villages where a total of 224 farmers were the beneficiaries from the villages of Mtinko, Mughanga, Minyeye, Malolo, Msimili, Sekotoure, Mwakiti, Mdilu and Mvae participated in the research. Therefore, the inclusion criteria will involve the beneficiaries of the FRN project. Also, farmers who are not beneficiaries of FRN project were excluded from this study.
3.6.2   Sample Size and Sampling Technique

The study employed a probability (stratified and simple random) sampling technique wasused. In this study, stratified sampling was used in grouping the farmer’s groups and simple random technique was used to randomly select the farmers in the groups. The sample size is computed based on the sample size formula by Cochran (1963) as follows;
n = N/ (1+Ne2)

Where;

N = Population Size = 224


n = Sample Size



e = Error term = 5% (0.05)
Substituting in the Formula;



n = 224/ (1+224 x 0.052)



   = 224/1.56


   = 144
Therefore, Sample size was144small holder farmers. This sample size resulted to a confidence interval of 95% with a margin of error of + 5%. 

3.7      Data Collection Methods
3.7.1   Structured Questionnaire
Respondents were interviewed using structured questionnaire to collect information on the extent of the adoption of diversified grain legumes, their perception on diversified grain legumes and the productivity of diversified grain legumes. The study adopted a five-point likert scale questionnaire however, during the analysis the responses were combined using averages and then multiple regression analysis was conducted. 
3.8      Data Reliability and Validity

3.8.1   Validity

Validity refers to the degree to which the test actually measures and what are claims to measure. A research instrument is considered valid if it actually measured what it was supposed to measure and data collected should accurately represent the respondents’ opinion, (Amin, 2005). Therefore, to ensure validity of the study instrument (Questionnaire), a pilot study was employed. On conducting a pilot study, a total of 20 questionnaires were administered to few selected respondents to see if they are understood. Their opinions were also be used to modify the instruments for better data collection process.
3.8.2  Reliability of the Study

Reliability refers to the degree to which a test is consistent and stable in measuring what is intended to measure. However, reliability measures whether your data collection techniques and analytic procedure would produce consistent findings if they were repeated on another occasion or if they were repeated by another researcher. To ensure the reliability, a Cronbach’s alpha test will be employed; Cronbach’s alpha values range from 0 to 1. Only those variables with a Cronbach’s alpha value of 0.7 and above were considered reliable for the study (Burns and Burns, 2008).  
3.9      Data Analysis
The quantitative data collected through questionnaires were coded as per each variable and entered into Statistical Package for Social Sciences software. Then the analysis involved two stages where descriptive statistics were used to analyse and present demographic characteristics of respondents such as gender, age, education level, project experience and farm size. The same were used to analyse the responses from the questionnaires. Then the influence of each independent variable to the dependent was established through multiple regressions analysis by adopting the following model;
Y = B1X1 + B2X2 + B3X3 + e 

Whereas; Y = Grain legumes Productivity

                  B1 – B3 = Regressions Coefficients

                  X1 = Farmer Participation in Research Process

                  X2 = Research Process

                  X3 = Collaborative Network 

                   e  =  Error Term
3.10     Ethical Consideration
Whether doing social or scientific research, ethical considerations must always be taken into consideration. The Open University's criteria and the general ethical standards for carrying out research projects for academic credit were fulfilled by this study. The objectives and purpose of the study were explained to the respondents at the outset of data collection. Respondents were also given the assurance that their data would be kept in the strictest confidence and that their privacy would be respected. Permission, informed consent, participation security, privacy and voluntary involvement, and anonymity were all upheld as ethical considerations.

CHAPTER FOUR

DATA ANALYSIS AND PRESENTATION OF FINDINGS

4.1     Overview
This chapter presents and discusses the findings of the study in accordance to the specific objectives. The general objective of the study was to examine the effect of the adoption of the Farmers Research Network Project on diversified legume productivity among smallholder farmers in the Singida District. The study had three specific objectives; the first one was to determine the effect of farmers participation in research on diversified grain legumes productivity in Singida District. The second one was to determine the effect of research process on diversified grain legumes productivity in Singida District. The third specific objective was to determine the effect of collaborative network on enhancing grain legumes productivity in Singida District. However, before presenting the findings in accordance to the specific objectives; the respondents’ characteristics were assessed. 

4.2      Respondents Demographic Characteristics

The respondents’ profiles in terms of sex, age, education level, purpose of farming and farming experience were assessed and the findings presented below:
4.2.1   Respondents Sex

In order to gather the viewpoints of male and female respondents, it was established whether the respondents were male or female. The results showed that only 32.6% of the participants (n=47) were female, and 67.4% of the participants (n=97) were male. Consequently, the study employed a higher proportion of male participants and a lower proportion of female participants. Nonetheless, the sample was typical of the population because there were more male respondents in the study's population than female respondents. The respondents' results by sex are shown in Table 4.1.
4.2.2   Respondents Age

The study also considered the ages of the respondents to determine how they were dispersed based on age. Furthermore, measures were implemented to guarantee that the participants reflected a variety of age cohorts. The results showed that respondents who were between the ages of 28 and 37 made up the largest demographic (51.4%), followed by respondents who were between the ages of 38 and 47 (22.2%). 17.4% of the sample's other participants were between the ages of 18 and 27. The remaining 9.0% were above 48 years old. Nonetheless, because the sample included people of all ages, perspectives on how the Farmers Research Network Project's implementation has affected smallholder farmers' productivity of diverse legumes were gathered from people of all ages. The results about respondents' ages are shown in Table 4.1;
4.2.3   Education Level of the Respondents

To find out how well respondents understood the impact of the Farmers Research Network Project's adoption on diverse legume productivity among smallholder farmers, the investigation of respondents' educational backgrounds was conducted. The results showed that primary school graduates (25.4%) made up the largest group of responders, with secondary school graduates (43.8%) making up the majority. 10.4% of respondents had no formal education, compared to just 20.8% who had only completed college or higher. Because of this, most of the study participants had enough education to be able to provide reliable information about how the Farmers Research Network Project's implementation affected smallholder farmers' productivity of diverse legumes. Table 4.1 indicates the findings in response to the education level of respondents;
4.2.4   Purpose of Farming

The purpose of farming was also assessed to ascertain whether farmers were engaged in food farming, commercial farming or both. According to the findings, 10.4% were engaged in food farming, 25.0% were into commercial farming only while 64.6 were into both commercial and food farming. Therefore, majority of the respondents were into both commercial and food farming. The results are displayed in Table 4.1.
4.2.5   Respondents Farming Experience

The farming experience of the respondents was also assessed to determine the extent at which respondents were reliable to provide useful findings for the study. 
Table 4.1: Respondents Profile

	Profile
	Category
	Frequency
	Percentage

	Sex
	Male
	97
	67.4%

	
	Female
	47
	32.6%

	
	Total
	144
	100%

	Age
	18 – 27 Years
	25
	17.4%

	
	28 – 37 Years 
	74
	51.4%

	
	38 – 47 Years
	32
	22.2%

	
	48 Years and Above
	13
	9.0%

	
	Total
	144
	100%

	Education Level
	No Formal Education
	15
	10.4%

	
	Primary Education
	36
	25.0%

	
	Secondary Education
	63
	43.8%

	
	College Education and Above
	30
	20.8%

	
	Total
	144
	100%

	Purpose of Farming
	Food
	15
	10.4%

	
	Commercial
	36
	25.0%

	
	Both
	93
	64.6%

	
	Total
	144
	100%

	Farming Experience
	1 – 5 Years
	7
	4.9%

	
	6 - 10Years
	33
	22.9%

	
	11 – 15 years
	59
	41.0%

	
	16 Years and Above
	45
	31.2%

	
	Total
	144
	100%


According to the findings, majority of the respondents (41.0%) had an experience of 11 – 15 years, followed by 31.2% who had an experience of 16 years and above and 22.9% who had an experience of 6 - 10 years. Few respondents (4.9%) had 1 – 5 years of farming experience. Therefore, majority of the respondents had enough experience 

4.3     Descriptive Statistics on the Effect of Farmers Participation in Research on Diversified Grain Legumes Productivity in Singida District
On the first specific objective, the study assessed the effect of farmers participation in research on diversified grain legumes productivity in Singida district. Therefore, a 5-point likert scale questionnaire from 1 strongly disagree to 5 strongly agree was used to assess the respondents’ level of agreement on the measurement of farmers participation in research. 
According to the findings, it was revealed that majority of the respondents were actively involved in the creation of research agenda under FRNP. This was evidenced from the responses where a mean of 4.34 indicating that majority of the responses were under agree and strongly agree. This also resulted to a standard deviation of 1.123 implying that majority of the responses were close to the mean. Also, the findings revealed that farmers were engaged throughout the research process under FRNP. This was because most of the respondents agreed and strongly agreed resulting to a mean of 4.28 and a standard deviation of 1.074 indicating that data were not far spread from the mean. 
Findings also revealed that FRNP has involved farmers from the marginalized groups in the project implementation. On this, most of the respondents agreed and strongly agreed resulting to a mean of 4.27 and standard deviation of 1.074. Moreover, a mean of 4.39 was also reported from whether FRNP helps farmers to strengthen their capacity to learn together about grain legumes production. Therefore, majority of the respondents agreed on the fact. A standard deviation of 0.976 was also produced to indicate that majority of the responses were around the mean. The descriptive statistics on farmers participation in research are indicated on Table 4.2.
Table 4.2: Descriptive Characteristics on Farmers Participation in Research

	Statement
	N
	Min.
	Max.
	Mean
	Std. Dev

	I was actively involved in the create research agenda under FRNP
	144
	1
	5
	4.34
	1.123

	As a farmer I was engaged throughout the research process under FRNP
	144
	1
	5
	4.28
	1.074

	FRNP has involved farmers from the marginalized groups in the project implementation
	144
	1
	5
	4.27
	1.072

	FRNP helps us to strengthen our capacity to learn together about grain legumes production
	144
	2
	5
	4.39
	0.976


Source: Research Findings (2023)
4.4    Descriptive Statistics on the Effect of Research Process on Diversified Grain Legumes Productivity in Singida District
The second specific objective of the study was to determine the effect of research process on diversified grain legumes productivity in Singida District. On a 5point likert scale questionnaire, respondents were told to show their levels of agreement on the mentioned indicators of participatory M&E.
On assessing whether the research process addresses farmers problems; findings revealed that the research process under FRNP addresses farmers problems. This was derived from the majority of the respondents who agreed and strongly agreed when asked about this. The findings resulted to a mean value of 4.15 falling under the agree category. A standard deviation of 1.124 indicates that majority of the responses were not far from the mean.
Also, findings of the study revealed that the research process under FRNP helps to identify farmers opportunities. On this, a mean value of 4.09 was found to mean that majority of the respondents agreed and strongly agreed on the fact. Also, a standard deviation of 1.146 indicates that most of the responses were close to the mean. 
Moreover, according to the results, farmers are always involved with other stakeholders in the development of research plan. When asked about this, majority of the respondents agreed and strongly agreed (mean=4.23, standard deviation=1.069). 
Regarding the government officials, it was revealed that the organization always involved government officials in the implementation of M&E activities. The fact was obtained from most of the respondents who strongly agreed and agreed resulting to a mean value of 4.27 and a standard deviation of 1.172. The descriptive statistics on participatory monitoring and evaluation are displayed on Table 4.3 below;

Table 4.3: Descriptive Statistics on Research Process

	Statement
	N
	Min.
	Max.
	Mean
	Std. Dev

	The research process under FRNP addresses farmers problems
	144
	1
	5
	4.15
	1.124

	The research process under FRNP helps to identify farmers opportunities
	144
	1
	5
	4.09
	1.146

	As farmers, we are always involved with other stakeholders in the development of research plan
	144
	2
	5
	4.23
	1.069

	Research is always based on the participatory design under FRNP
	144
	1
	5
	4.38
	1.024


Source: Research Findings (2023)

4.5     Descriptive Statistics on the Effect of Collaborative Network on Enhancing Grain Legumes Productivity in Singida District
On the third specific objective, the study determined the effect of collaborative network on enhancing grain legumes productivity in Singida District. Therefore, likert scale questionnaires were administered to the selected respondents to show their levels of agreed on the assessed ICT M&E.
On assessing about knowledge sharing among farmers, the study found that the network farmers have supports knowledge sharing among them. This was evidenced from the findings where majority of the respondents agreed and strongly agreed resulting to a mean value of 4.40 and a standard deviation of 1.026. Moreover, on assessing about learning support, a mean value of 4.28 and a standard deviation of 0.971were obtained indicating that majority of the respondents agreed and strongly agreed on the fact that the network farmers have supports learning among them.
Also, findings had a mean of 4.17 and a standard deviation of 1.275 when assessed the experience sharing among farmers. This indicates that majority of the responses fell under the agree and strongly agree category when asked if the network farmers have supports iterative reflection of experience among themselves. 

Table 4.4: Descriptive Statistics on Collaborative Network

	Statement
	N
	Min.
	Max.
	Mean
	Std. Dev

	The network we have support knowledge sharing among farmers
	144
	2
	5
	4.40
	1.026

	The network we have support learning among us farmers
	144
	2
	5
	4.28
	0.971

	The network we have supports iterative reflection of experience among ourselves
	144
	1
	5
	4.32
	1.095

	The network we have helps identify opportunities among farmers
	144
	1
	5
	4.23
	1.193


Source: Research Findings (2023)

Additionally, opportunity identification was assessed and findings revealed that the network farmers have helps identify opportunities among them (mean=4.23 and standard deviation=1.193). Table 4.4 displays the results.
4.6      Multiple Regressions Analysis

In order to determine the nature of the association that exists between the variables, a multivariate analysis was conducted through the use of multiple regressions. Therefore, using multiple regressions analysis, the study was able to identify the degree to which farmers participation in research, research process and collaborative network all had an influence on the dependent variable that is legumes productivity. However, before to carrying out the multiple regressions, an examination of the multiple regression assumptions, including the normality test, the collinearity test, and the model fitness test, was carried out.
4.6.1   Normality Test

One of the assumptions of linear multiple regression is that the data must be normally distributed. A normality test is used to determine whether or not the sample data were obtained from a population with a normally distributed distribution, according to Mishra et al. (2019). As a result, a hypothesis was tested using a Kologorov test since, according to Sundaram et al. (2014), this test can be applied to samples with more than 50 distinct observations. It was appropriate to apply the Kolmogorov test because 144 people took part in the study.Therefore, according to the Kolmogorov-Smirnov test, all four variables (farmers participation in research, research process, collaborative network and legumes productivity) had p-values of 0.000, which is less than 0.05. These p-values indicate that there is a significant relationship between the variables. As a result, the findings demonstrate that the data for all of the variables were distributed in a normal distribution. Table 4.5 below indicates the findings.
Table 4.5: Normality Test

	
	Kolmogorov-Smirnov
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Farmers Participation in Research
	0.269
	144
	0.000
	0.695
	144
	0.000

	Research Process
	0.244
	144
	0.000
	0.741
	144
	0.000

	Collaborative Network
	0.324
	144
	0.000
	0.692
	144
	0.000

	Legumes Productivity
	0.278
	144
	0.000
	0.732
	144
	0.000


Source: Research Findings (2023)

4.6.2   Multicollinearity Test

Multicollinearity, according to Daoud (2018), is the strength of the independent correlation between a number of variables. As a result, a test for multicollinearity was performed using the Variance Inflation Factor (VIF), which establishes the strength of the correlation between independent variables. The independent variables are less correlated when the VIF value is less than 10, while they are strongly correlated when the VIF value is greater than 10, which may cause the results of the multiple regression to be skewed (Bagya et al., 2018). 
As a result, in accordance with the findings of the multicollinearity test, each of the three independent variables had VIF values that were lower than 10 since farmers participation in research had VIF of 5.147, research process had a VIF of 4.502 and collaborative network had a VIF of 3.086. This is suggesting that there was no multicollinearity issue. Table 4.6 indicates the findings;
Table 4.6: Multicollinearity Statistics

	Variable
	Collinearity Statistics

	
	Tolerance
	VIF

	Farmers Participation in Research
	0.194
	5.147

	Research Process
	0.222
	4.502

	Collaborative Network
	0.324
	3.086


Source: Research Findings (2023)

4.6.3   Model Goodness of Fit Test

To determine whether the model adequately accounts for changes in the dependent variable, the analysis of variance test was used. A p-value of less than 0.05 indicates that the model is suitable for the task of explaining the variance in the productivity of the legume because it was evaluated using a significance threshold of 0.05. The results showed that the P-value for the ANOVA test was calculated to be 0.000, which is less than 0.05. This suggests that the model was effective in significantly explaining the dependent variable, the productivity of the legumes. The results are shown in Table 4.7 hereunder;
Table 4.7: Model Goodness of Fit Test

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Regression
	114.682
	3
	38.227
	463.253
	0.000

	Residual
	11.553
	140
	0.083
	
	

	Total
	126.234
	143
	
	
	


Source: Research Findings (2023)

4.6.4   Model Summary

The model generated a joint correlation of 95.3% (R = 0.953) for all three independent variables to be correlated with one another. This indicates that there is an 95.3% joint correlation between the variables that are independent of each other and the variable that is being studied. The model also explains 90.8% (R Square = 0.908) of the variation in the dependent variable, as shown by the model summary. The findings are displayed in Table 4.8.
Table 4.8: Multiple Regression Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	0.953
	0.908
	0.907
	0.28726


Source: Research Findings (2023)
4.6.5   Multiple Regression Coefficients

The model produced the regression coefficients, which indicate the extent at which independent variables influence the dependent. According to the findings, farmer’s participation in research has a positive and significant impact on legumes productivity with a regression coefficient of 0.408 and a p-value of 0.000. 
Also, according to the findings, research process had a positive and significant impact on legumes productivity producing a regression coefficient of 0.257 and a p-value of 0.000. Moreover, findings indicated that collaborative network has a positive and significant impact on legumes productivity (B=0.325, p-value=0.000). The findings are displayed in Table 4.9 hereunder; 
Table 4.9: Multiple Regression Coefficients

	
	Unstandardized Coefficients
	Standardized Coefficient
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	(Constant)
	0.036
	0.117
	
	0.309
	0.758

	Farmers Participation in Research
	0.408
	0.057
	0.412
	7.104
	0.000

	Research Process
	0.257
	0.051
	0.275
	5.066
	0.000

	Collaborative Network
	0.325
	0.045
	0.327
	7.287
	0.000


Source: Research Findings (2023)

CHAPTER FIVE

DISCUSSION OF FINDINGS

5.1     Introduction
This chapter discusses the findings of the study in relation to each specific objective. The discussion is conducted based on comparing the findings of the study with the findings of other empirical studies. 
5.2    The Effect of Farmers Participation in Research on Diversified Grain Legumes Productivity in Singida District

The primary purpose of this study was to assess the impact of farmers' engagement in research activities on the productivity of diverse legumes. The results of the study indicated that the involvement of farmers in research activities had a notable and favourable influence on the production of diverse legume crops. Based on the results, the regression coefficient was determined to be 0.408. This finding suggests that an increase of one unit in farmers' engagement in research activities is associated with a corresponding increase of 0.408 units in the productivity of diverse legumes. A p-value of 0.000 was achieved, indicating that the observed influence is statistically significant. 

The results of the study closely aligned with those obtained by previous researchers. In a study conducted by Pék et al., (2019), an examination was carried out to assess the impact of involvement on agricultural outcomes, specifically focusing on yield, revenue, and net profit. This was achieved by the estimation of the treatment effect. The analysis demonstrates a statistically significant and positive impact of participation on farming outcomes.

Furthermore, the influence of the participatory research demonstration on the adoption of the technologies advocated by the sub-Saharan Africa Challenge Programme was evaluated by Olarinde et al., (2017) through the utilisation of the innovation platform (IP) concept. The research findings revealed a statistically significant increase of 100% in the adoption rate of the presented technology among the people included in the sample. The primary determinants of technology adoption encompassed criteria such as membership in farmer groups, as well as the proximity to input and product markets.
5.3     The Effect of Research Process on Diversified Grain Legumes Productivity in Singida District

The second specific objective involved determining the impact of the research procedure on the production of legumes. Based on the results of the multiple regression analysis, it was determined that the research process within the framework of FRN (Farmers' Research Network) has a statistically significant and favourable effect on the production of diverse grain legumes. 
The results of the multiple regression analysis revealed a statistically significant regression coefficient of 0.257, indicating a positive relationship between the research process and legume productivity. This finding suggests that there is a positive relationship between the growth in research process and the corresponding improvement in legumes productivity, with a coefficient of 0.257. The obtained results yielded a p-value of 0.000, indicating a significant level of statistical significance for the observed causal association. 

The study results were consistent with those reported by Kilima et al., (2013), who conducted a study examining the effects of agricultural research on the distribution of income among impoverished individuals in Tanzania. The findings indicated that the implemented initiatives had a positive impact on farm revenue by improving productivity and facilitating the sale of products. Furthermore, it was seen that these benefits were distributed fairly among the stakeholders involved.  Furthermore, it is imperative to promote the active participation of extension personnel in research and demonstrations conducted at farmers' exhibits, as this can significantly enhance the rate of adoption. 
Nelson et al., (2019) conducted a study on the Farmers Research Network Project, which aimed to address the challenge of aligning multiple priorities and contexts within smallholder agriculture. The study revealed that agricultural research and development institutions in the majority of developing nations exhibit inadequate resources to effectively cater to the requirements of numerous smallholder farmers who rely on their services. Nevertheless, the integration of extensive participatory methodologies, alongside advancements in information and communications technology (ICT), has the potential to facilitate the efficient alignment of many alternatives with the vast range of socio-ecological conditions prevalent in small-scale farming.
5.4  The Effect of Collaborative Network on Enhancing Grain Legumes Productivity in Singida District

The third particular objective of this study investigated the influence of collaborative networks within the FRN project on the productivity of grain legumes. The study found a significant positive correlation between collaborative networks and legume production, as indicated by a regression coefficient of 0.325. This statistic suggests that for every unit increase in collaborative network, there is a corresponding rise of 0.325 units in legume output. The significance of the link was established with a p-value of 0.000. 

In a study conducted by Lugamara (2017), the efficiency of communication channels and the adoption of improved legume technology among smallholder farmers in the Morogoro region of Tanzania were analysed. The awareness of smallholder farmers was found to be substantially associated with the availability of legume technical intervention and the overall income derived from income-generating activities.
In a study conducted by Ngozi (2016), the author evaluated the efficiency and usefulness of participatory research methodologies utilised among smallholder farmers in the Babati district of Tanzania. The results of the study indicated that the implementation of mother-baby trials and mobile demonstration plots proved to be successful in effectively engaging the intended farmers. Similarly, the utilisation of farmer research groups and coupon agro-inputs demonstrated effectiveness in both reaching out to farmers and encouraging them to embrace the recommended practises. 
CHAPTER SIX

SUMMARY, CONCLUSION AND RECOMMENDATIONS

6.1      Introduction

This chapter provides a summary of the key findings in relation to each specific objective. The chapter also provides conclusion and recommendations as well as the areas for further study. 

6.2      Summary of the Key Findings

The primary aim of this study was to investigate the impact of implementing the Farmers Research Network Project on the production of diverse legume crops among small-scale farmers in the Singida District. The study aimed to investigate the impact of farmers' engagement in research on the production of varied grain legumes in Singida District. The second objective of this study aimed to assess the impact of the research process on the production of diverse grain legumes in Singida District. The third specific purpose of this study aimed to assess the impact of collaborative networks on the improvement of grain legume productivity in Singida District. 

The results of the study indicate that the involvement of farmers in research activities has a notable and statistically significant effect on the productivity of diverse legume crops. Based on the results, the regression coefficient was determined to be 0.408. This implies that an increase of one unit in farmers' participation in research is associated with a corresponding rise of 0.408 units in the productivity of diverse legumes. A p-value of 0.000 was achieved, indicating that the observed influence is statistically significant. 

The results of the study indicate that the research process conducted under the Farmer Research Network (FRN) has a statistically significant and favourable effect on the production of diverse grain legumes. The analysis of multiple regressions yielded a regression coefficient of 0.257, indicating the relationship between the research process and legume productivity. This finding suggests that there is a positive relationship between the growth in research process and the corresponding improvement in legumes productivity, with a coefficient of 0.257. The obtained results exhibited a p-value of 0.000, so demonstrating a substantial causal link.
The third particular aim demonstrated a significant positive correlation between collaborative networks and legume productivity. The regression coefficient of 0.325 indicates that for every unit increase in collaborative network, there is a corresponding rise of 0.325 units in legume output. The significance of the link was confirmed by the obtained p-value of 0.000.
6.3     Conclusion

Hence, the findings of the study indicate that the active involvement of farmers in research activities has a pivotal role in enhancing the production of grain legumes. The involvement of farmers in the research process is crucial in generating a research agenda that is pertinent to addressing the challenges faced by farmers and enhancing the yield of legumes.
The research process has a crucial role in enhancing the productivity of legumes, yielding good outcomes. The research method serves as a valuable tool for identifying the challenges faced by farmers and providing corresponding answers. Moreover, the study process serves as a valuable tool for discovering potential avenues via which farmers might enhance their output.
The implementation of a collaborative network facilitated by the FRN project has been observed to have a notable and favourable influence on the productivity of legumes. The collaborative network facilitates the exchange of information among farmers, enabling them to collectively address challenges and capitalise on opportunities to enhance the yield of legumes. 
6.4      Recommendations

The study's findings have led to the formulation of the following suggestions.

The study suggests that involving farmers in the research process, particularly in studies aimed at identifying their challenges and opportunities for enhancing productivity, is beneficial. This recommendation is based on the finding that farmers' participation in the research process has a noteworthy and positive effect on the productivity of diversified grain legumes. To further enhance productivity, it is advised to increase the number of farmers engaged in the research process. 

Furthermore, considering the empirical evidence that the research process exerts a favourable and substantial impact on the productivity of grain legumes, it is advisable for governmental bodies and other relevant stakeholders, including non-governmental organisations (NGOs), to allocate additional efforts and resources towards conducting diverse research endeavours. These initiatives should focus on identifying challenges faced by farmers, exploring potential opportunities, and developing novel farming strategies through the application of advanced technologies. This will significantly improve the yield of legumes and other agricultural commodities.

Thirdly, it is recommended that smallholder farmers actively participate in various collaborative networks, such as Farmer Research Networks (FRNs), in order to enhance their productivity in varied grain legume production. This is due to the observed beneficial and substantial impact that such collaborative networks have on productivity levels.

6.5     Areas for Further Study

This study examined the effect of FRN project in legumes productivity in Singida region. Therefore, the findings of the study are based on such context. However, the study recommends that other researchers should focus on other types of crops such as hot culture. Also, other researchers may focus on other regions such as Songea and Iringa for a similar study. 
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APPENDICES
Appendix I: Questionnaire

My name is Caroline Lemaa student at Open University of Tanzania pursuing Masters of Project Management. I am here by conducting a study titled ‘’adoption of Farmers Research Network Project and Smallholders’ Grain Legumes Productivity in Singida Region, Tanzania”. The information that will be provided will be kept confidential and will be used for academic purposes only. Your participation is voluntary and if you have any questions concerning the survey, please do not hesitate to contact me (+255-712-104897). Thank you very much.   
SECTION A: Respondent Characteristics
Gender: Male (   )    Female (    )

Age range:  18-30 (    )  31-40 (    ) 41-50 (   )    51-60 (   )  Above 61 (   )

Education: No formal education (   )   STD 7(   )   Form IV (   )   Form VI (   )  Certificate (    )   Diploma (    )   Degree (   )

Purpose of farming:  Food (     ) Commercial (     )     both (     )

Years of farming: 1-5 (   )  6-10 (   )  10-15 (    )  15-20 (   )   More than 20 (    )
SECTION B: 
Adoption of Farmers Research Network Project and Smallholders’ Grain Legumes Productivity
The following table has statements about adoption of farmers research network project and smallholder grain legumes productivity. Rate your agreement with each of the statement by using the scale provided in the table below. 

Rank 1 = Strongly Disagree (SD), 2=Disagree (D), 3= Neutral (N), 4=Agree (A) and 5=Strongly Agree (SA).
	N0
	STATEMENTS
	SD
	D
	N
	A
	SA

	
	FARMERS PARTICIPATION IN RESEARCH
	
	
	
	
	

	1
	I was actively involved in the create research agenda under FRNP
	
	
	
	
	

	2
	As a farmer I was engaged throughout the research process under FRNP
	
	
	
	
	

	3
	FRNP has involved farmers from the marginalized groups in the project implementation
	
	
	
	
	

	4
	FRNP helps us to strengthen our capacity to learn together about grain legumes production
	
	
	
	
	

	
	RESEARCH PROCESS
	
	
	
	
	

	5
	The research process under FRNP addresses farmers problems
	
	
	
	
	

	6
	The research process under FRNP helps to identify farmers opportunities
	
	
	
	
	

	7
	As farmers, we are always involved with other stakeholders in the development of research plan
	
	
	
	
	

	8
	Research is always based on the participatory design under FRNP
	
	
	
	
	

	
	COLLABORATIVE NETWORK
	
	
	
	
	

	9
	The network we have support knowledge sharing among farmers
	
	
	
	
	

	10
	The network we have support learning among us farmers
	
	
	
	
	

	11
	The network we have supports iterative reflection of experience among ourselves
	
	
	
	
	

	12
	The network we have helps identify opportunities among farmers

	
	
	
	
	

	
	GRAIN LEGUMES PRODUCTIVITY 
	
	
	
	
	

	13
	FRNP is helpful in improving soil health and productivity
	
	
	
	
	

	14
	FRNP is helpful in improving our knowledge on grain legumes production
	
	
	
	
	

	15
	I have been able to improve grain legumes production as a result of FRNP
	
	
	
	
	

	16
	The knowledge I got from FRNP has helped me increase my farm size
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MINISTRY OF EDUCATION, SCIENCE AND TECHNOLOGY 
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Ref. No OUT/ PG202000478                                                                          28th July, 2023                                                   
 
Projector Manager, 



Farmers Research Network, 



 P.O.BOX 10633, 



SINGIDA.  
 



Dear Project Manager, 



 



RE: RESEARCH CLEARANCE FOR MS. CAROLINE FREDY LEMA, REG NO: 
PG202000478 
 
2.  The Open University of Tanzania was established by an Act of Parliament No. 17 



of 1992, which became operational on the 1stMarch 1993 by public notice No.55  in  the 



official  Gazette.  The  Act  was  however  replaced  by  the  Open  University  of  Tanzania 



Charter of 2005, which became operational on 1stJanuary 2007.In line with the Charter, 



the Open University  of  Tanzania mission  is  to  generate  and  apply  knowledge  through 



research. 



 



3.        To facilitate and to simplify research process therefore, the act empowers the Vice 



Chancellor of the Open University of Tanzania to issue research clearance, on behalf of 



the Government of Tanzania and Tanzania Commission for Science and Technology, to 



both  its  staff  and  students  who  are  doing  research  in  Tanzania.  With  this  brief 



background, the purpose of this letter is to introduce to you Ms. Caroline Fredy Lema, 



Reg. No: PG202000478), pursuing Masters of Project Management (MPM). We here 
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by  grant  this  clearance  to  conduct  a  research  titled  “Adoption of Farmers Research 



Network Project and Smallholders’ Grain Legumes Productivity in Singida Region, 



Tanzania”. She will collect her data at your office from 31st July to 31st August 2023.  



 



4.  In  case  you  need  any  further  information,  kindly  do  not  hesitate  to  contact  the 



Deputy Vice Chancellor (Academic) of the Open University of Tanzania, P.O.Box 23409, 



Dar es Salaam. Tel: 022­2­2668820.We  lastly  thank you  in advance  for your assumed 



cooperation and facilitation of this research academic activity. 
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