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Introduction: The transfer of sustainability training means applying the skills, attitudes, and knowledge acquired from training to the workplace to help sustainability and environmental protection. This study aimed to conduct a behavioral analysis of sustainability training transfer among farmers that had attended extension-training courses on the Land and Conservation Agriculture Project (LCAP) in Iran.

Methods: This research is quantitative and applied research that was carried out via a standardized survey. The research population was composed of all farmers who attended LCAP extension training courses in the three provinces of Golestan, Fars, and Khouzestanin, Iran (N=1204). 291 farmers were selected through stratified random sampling. A panel of experts established the content and face validity of the questionnaire. A pilot study was conducted to check the reliability by calculating Cronbach's alpha.

Results and discussion: Findings indicated that most farmers had sustainability training transfer at a high level. The analysis with a structural equation model revealed that perceived content validity, transfer design, opportunity to use, supervisor support, trainer characteristics, peer support, motivation to transfer, transfer effort -performance expectations, performance coaching, and personal capacity for transfer influenced farmers' intention to transfer sustainability training significantly and positively. Furthermore, farmers' intentions had a significant effect on their transfer of sustainability training. It can be concluded that a sustainability training transfer system is applicable to a training context related to sustainable agriculture and can provide a useful instrument for agricultural education organizations when investing in farmers' training.
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Introduction

Economic growth, population dynamic, and industrial development have made fundamental changes in the natural environment during the past 50 years. Agricultural systems are responsive to the emergence of many environmental problems in many developing countries such as Iran. This is despite the fact that agricultural activities overuse chemical fertilizers, pesticides, and other chemical inputs. These activities have caused the degradation of natural resources and have had negative impacts on human health, ecosystems, and biodiversity (Settle and Garba, 2011; Yang et al., 2015; Ataei et al., 2019). Governments use different methods to change farmers' behavior toward sustainability. In general, these methods can be classified into three categories: laws and regulations, voluntary behaviors, and financial incentives. Incentives, as well as laws and regulations, will have short-term impacts. But, voluntary methods entail long-term and positive impacts on sustainable agriculture. It is, however, necessary to understand farmers' willingness and ability to take sustainability activities (Mills et al., 2017). Therefore, it is crucial to collect information on how people learn and apply sustainability principles (Singh et al., 2013; Ataei et al., 2021).

Sustainable agriculture relies on farmers' knowledge, attitude, skill, and management (Ahnstrom et al., 2009; Abu Samah et al., 2012; Sadeghi et al., 2020). Lambrechts et al. (2013) argue that to apply sustainability principles and tackle sustainability challenges, one needs sustainability knowledge, skills, values, and attitudes. Therefore, farmers' knowledge, skills, needs, and perceptions should provide an integrated part of the process of sustainable agricultural development (Onduru and Du Preez, 2008). With this integration, sustainability training will also be transferred among farmers. The transfer of sustainability training means applying the skills, attitudes, and knowledge acquired from training to the workplace to help sustainability and environmental protection. Therefore, sustainability training is said to be transferred when farmers apply sustainability knowledge, attitude, and skills learned from training programs to the farms. Considering the importance of sustainable agriculture and the essential role of farmers in achieving this goal, the study aimed to conduct a behavioral analysis of sustainability training transfer among farmers participating in extension training courses on the land and conservation agriculture project.

A lot of studies have been carried out on training transfer. However, the applications of the training transfer system (TTS) to signal training transfer are still limited. Even those who have tried to apply the system have gained some results. Applying TTS to recognize the components that can predict training transfer indicates that even the dependent variables applied so far have differed. Nonetheless, some dependent variables have been applied in the procedure. Hutchins et al. (2013) utilized the intention to transfer as the dependent variable in their theoretical framework of the research, while Bates et al. (2007), Devos et al. (2007), Velada et al. (2009), and Miiro et al. (2012) addressed real transfer following training. Bates and Khasawneh (2005) measured training transfer in the field of perceived organization innovativeness.

Minja et al. (2022) advanced andragogy by showing the contextual nature of the applicability of its principles, as well as the dependence of training transfer on contextual factors surrounding trainees. Santana-Domínguez et al. (2022) proposed the training transfer system as the basis for future empirical studies to maximize the utility of training programs for various fields. Twase et al. (2022) explained motivation and perceived content validity to strongly influence training transfer. Perceived content validity mediated the relationship between motivations to implement acquired knowledge and training transfer. Gemmano et al. (2022) found that training transfer was positively related to each dimension of work performance: proficiency, adaptivity, and proactivity. Kuo and Tien (2022) illustrated that motivation to learn and transfer design positively influenced motivation to transfer, while it positively impacted overall individual performance. Dixit and Sinha (2022) showed that the effectiveness and efficiency of training transfer tools were strongly correlated and enabled the workplace application of skills and knowledge. Creon and Schermuly (2022) revealed that the training individuals' psychological empowerment mediated the positive relationship between transformational trainer behavior and training transfer. Kalule et al. (2019) stated that perceived value of content mediated extension agents' supervision support in predicting farmers' intention to apply what they had learned during extension training programs.

According to these studies, it is clear that there is a reasonable and logical relationship between the transfer of sustainability training and farmers' behavior, which needs the integration of behavioral issues with the training transfer system. In this way, farmers will gain sustainability knowledge, attitude, and skills through teamwork with extension agents and researchers and apply them to their farms. Farmers have presented a type of behavior, generally referred to as the transfer of sustainability training by applying knowledge and skills that they have learned during training. However, several factors and variables can affect the transfer of sustainability training. On the other hand, it can be inferred that the training transfer system follows, to a large extent, the components of the educational system. There are four pillars in the educational system, including educational content, trainee, trainer, and educational environment. With a glance at the training transfer system, it can be assumed that the variables of trainee characteristics and motivational factors are regarded as the trainee element, the variables of ability are related to the educational content, and the environmental elements of the training transfer system are regarded as the educational environment (Newcomb et al., 2004; Fallah Haghighi et al., 2018, 2020). But, the status of the trainer element is absent in this system whereas trainers have an important role to play in a learning and training system that aims to empower trainees to apply training on the job. Therefore, trainee characteristics can be incorporated into the theoretical framework of TTS to supplement the framework in terms of the components of the training system. Accordingly, the conceptual framework of the research was designed as depicted in Figure 1. Successful training transfer is necessary for farmers to adapt to a fast-changing climate. Organizations of Agriculture expect farmer training and development to lead to a return on investment. Thus, they want farmers to improve their productivity by using the skills and knowledge that they learn during extension training courses. However, this return on investment can be reduced by the lack of training transfer (i.e., the on-the-farm application of knowledge and skills acquired in an extension training program). This study contributes to the literature in several ways. First, it is one of the recent studies to investigate the transfer of sustainability training in the land and conservation agriculture project. Second, the study extends the training transfer literature by estimating how the land and conservation agriculture project can generate knowledge and skills spillovers associated with sustainable agriculture. Third, the results add to the discourse on the importance of trainer characteristics for farmers' training transfer and offer a new perspective on training as changing the farmers' self-concept. Finally, the study focuses on implications for the transfer of sustainability training and thus contributes to the growing literature on extension training programs. Given the theoretical framework of the study, the following hypotheses are considered to accomplish the research goals:

• Hypothesis 1: trainee characteristics influence components of motivation positively and significantly.

• Hypothesis 2: ability factors influence farmers' intention to transfer sustainability training positively and significantly.

• Hypothesis 3: motivational factors influence farmers' intention to transfer sustainability training positively and significantly.

• Hypothesis 4: environmental elements influence farmers' intention to transfer sustainability training positively and significantly.

• Hypothesis 5: trainer characteristics influence farmers' intention to transfer sustainability training positively and significantly.

• Hypothesis 6: farmers' intention influences their transfer of sustainability training positively and significantly.
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FIGURE 1
 The theoretical framework of the research.




Methods

The present research was a quantitative study, which used a survey to accomplish its objectives. It was also a causal-relational study in terms of data analysis. Data were collected with a questionnaire whose face and content validity was confirmed by a panel of experts and its reliability was established by calculating Cronbach's alpha in a pilot study, which was estimated at a range of 0.68–0.94. A five-point Likert scale (from very low = 1 to very high = 5) was utilized to estimate the variables. Definitions and reliabilities of the variables and sample items are presented in Table 1.


TABLE 1 TTS variables definitions, item number, and Cronbach's alphas.
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The research focused on conservation agriculture (CA) training courses in three Iranian provinces of Fars, Khouzestan, and Golestan. These provinces have the highest CA cultivation area. Fourteen CA principles and indicators were employed to measure the transfer of sustainability training. They were presented to the farmers in CA training courses. These indicators included burning the straw, grazing crop residues by livestock, no/low tillage, using improved seeds, cultivating cover crops, crop rotation, maintaining crop residues on the soil surface, land leveling, applying no-tillage seeders and compound tillage, using wide ridges, integrated pest management, using modern irrigation methods, and integrated planting. All farmers who attended CA extension training courses in these provinces constituted the research population (N = 1,204). In Iran, CA was first begun to practice in four provinces of Khuzestan, Fars, Golestan, and Khorasan on an area of 150 hectares in 2007. It was, then, disseminated to the other provinces. A comprehensive organization was founded with the formation of the Supreme CA Headquarters in the Ministry of Agriculture and Technical Committee at the ministerial level, provincial agricultural organization, and management of the townships in 2014. In a land and conservation agriculture project, a team of researchers, farmers, and extension agents cooperated to train farmers on how to apply the CA principles in their farms. The degree to which farmers apply the CA principles learned in the training course at their farms is considered the transfer of sustainability training. A sample was taken by stratified random sampling from farmers who attended CA extension training courses. The provinces/counties were used as strata. Stratified random sampling is used when a population is divided into several strata based on the variance of a feature (here, CA cultivation area). In this case, the variance of the target feature is within the low strata and between the high strata. The strata in this research included the counties where the CA project was undergoing (The criterion to choose the counties was the highest CA cultivation area in the province). After the strata were formed, the samples were taken from them randomly. The sample size was 291 according to Krejcie and Morgan's (1970) table: 94 farmers from Fars province, 82 from Khouzestan province, and 115 from Golestan province. The SPSS23 and AMOS23 software suites were used for data analysis. Structural equation modeling (SEM) was also utilized for analyzing the structural relationship between the measured and the latent constructs.



Findings


Extent of sustainability training transfer

Fourteen indicators were used to measure the transfer of sustainability training among farmers who attended CA extension training courses. These indicators were trained for farmers during different periods. The findings showed that 67.7% of the farmers never burnt crop residues and 38.8% rarely had their crop residues grazed. Also, 58.8%, 71.8%, 34%, 67%, and 56.7% always used no/low tillage, improved seeds, cover crops, crop rotation, and land leveling, respectively.

Another main principle of CA is to keep crop residue on the soil surface. Farmers participating in extension training programs should apply it to their farms. The findings showed that 64.9% of the farmers always maintained crop residues on the soil surface. Using CA machinery is another issue that was trained to farmers. In this regard, 70.4% and 63.6% of the farmers always used no-tillage seeders and compound tillage, respectively. Also, 57.7% and 40.2% always used wide ridges and modern irrigation methods, respectively. Finally, 52.6% and 41.9% of the farmers mostly used integrated planting and integrated pest management, respectively. Other findings are presented in Table 2.


TABLE 2 The status of sustainability training transfer among farmers.
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In general, the ISDM criteria (Davis, 1971) were used to extend the status of farmers' sustainability training transfer (Formula 1). Based on the results, 24.40% of the farmers had a weak sustainability training transfer. In other words, 24.40% of the farmers used the skills, knowledge, and attitude of sustainability that they had learned in the CA extension training courses at a low level. Also, 33.68% and 41.92% had moderate and high sustainability training transfers, respectively. Accordingly, the majority of farmers had a high sustainability training transfer. This means that most of them used the skills and knowledge they gained at the training courses at a high level.

[image: image]
 

Measurement model estimation

The validity, reliability, and fit of the model were measured by estimating the measurement model through confirmatory factor analysis. Based on the results, after deleting two observed variables, most of the standardized loadings of other observed variables were significant. In addition, AVE and CR estimated for all latent variables were larger than 0.5 and 0.7, respectively (Table 3). According to Hair et al. (2010), AVE and CR values for each latent variable should be larger than 0.5 and 0.7, respectively. Thus, convergent validity and composite reliability of the questionnaire were evident.


TABLE 3 Measurement items and reliability and validity tests.
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Structural model estimation

The goodness of fit indicates the extent to which the model fits the data and the paths in the analysis. AMOS was used to estimate the model fit indicators including relative chi-square or normal chi-square (CMIN/DF), root mean square error of approximation (RMSEA), root mean square residual (RMR), the goodness of fit index (GFI), incremental fit index (IFI), and comparative fit index (CFI). The model generally exhibited adequate GFI (Table 4). Its ratio of chi-square to degrees of freedom was 3.35, reflecting a good fit of the model (less than 5; Byrne, 2016). The value of RMSEA was estimated at 0.076, which meets the requirement of <0.08 (Byrne, 2016). The values of GFI and CFI were >0.9, indicating a good model fit (Byrne, 2016).


TABLE 4 Goodness-of-fit indices of the structural model.
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According to the structural model, trainee characteristics had a direct effect on motivational factors and an indirect effect on the intention to transfer sustainability training. As a structural model (Figure 2), it could be noticed that “learner readiness” influenced “motivation to transfer” positively and significantly (β = 0.33, P < 0.01). Another path was from learner readiness to “transfer effort–performance expectations” and “performance–outcomes expectations”, which had a positive and significant influence on them (β = 0.25, P < 0.01; β = 0.36, P < 0.01, respectively).


[image: Figure 2]
FIGURE 2
 The final structural model with standardized estimates.


The model recommends that “performance self-efficacy” had a positive and significant effect on the three latent variables of “performance–outcomes expectations,” “motivation to transfer,” and “transfer effort–performance expectations” (β = 0.30, P < 0.01, β = 0.32, P < 0.01; β = 0.15, P < 0.05, respectively). This supports hypothesis 1 regarding the positive and significant effect of trainee characteristics on the components of motivation. According to Holton et al. (2000), Holton (2005), Bates et al. (2012), Ataei and Zamani (2015), and Muthoni and Miiro (2017), trainee attributes (learner readiness and performance self-efficacy) are influential components in the training transfer system. They especially argue that trainee characteristics have a significant effect on motivational factors.

According to the structural model, motivational factors, ability factors, trainer characteristics, and environmental elements had a direct effect on the intention to transfer sustainability training and an indirect effect on the transfer of sustainability training. Among ability factors, perceived content validity (β = 0.30, P < 0.01), transfer design (β = 0.53, P < 0.05), personal capacity for transfer (β = 0.45, P < 0.05), and opportunity to use (β = 0.47, P < 0.05) had direct, significant, and positive effects on intention to transfer sustainability training. This supports hypothesis 2 (ability factors influence farmers' intention to transfer sustainability training positively and significantly).

Motivational factors were included in three variables. According to findings, “motivation to transfer” and “transfer effort-performance expectations” had a direct, significant, and positive effect on farmers' intention to transfer sustainability training (β = 0.19, P < 0.01 and β = 0.18, P < 0.01, respectively). However, the effect of performance-outcomes expectations on farmers' intention to transfer sustainability training was not significant, which refutes hypothesis 3. These findings imply that farmers with higher performance-outcome expectations about CA have more intention to apply sustainability skills, knowledge, and attitude to the farm. The results agreed with the results of numerous empirical studies such as Bates et al. (2007), Devos et al. (2007), Velada et al. (2009), Daffron and North (2011), Miiro et al. (2012), Ataei and Zamani Miandashti (2014a), and Zamani et al. (2016). But, performance–outcome expectations did not have a significant effect on farmers' intentions.

As shown in Figure 2, the effect of performance coaching, supervisor, and peer support (β = 0.39, P < 0.05; β = 0.5, P < 0.05; β = 0.66, P < 0.01, respectively) was direct, significant, and positive on farmers' intention. However, openness to change, supervisor sanctions, positive personal outcomes, and negative personal outcomes had no significant effect on the farmers' intention to transfer sustainability training. This refutes hypothesis 4, i.e., ability factors affect the intention to transfer sustainability training positively and significantly. Thus, the comprehensive support of supervisors and other farmers will expand farmers' intention to transfer sustainability training. Also, formal and informal indicators from the Organization of Agriculture Jahad or others about farmers' work performance can promote their intention to apply sustainability skills, knowledge, and attitude at their farms. The findings are consistent with the results of Ingram et al. (2009), Oreszczyn et al. (2010), Quinn and Burbach (2010), Ataei and Zamani Miandashti (2014b), and Lee et al. (2014) who suggest that performance coaching, supervisor, and peer support increase farmers' intentions.

Also, trainer characteristics, with a path coefficient of 0.20 (P < 0.05), had a direct and significant effect on farmers' intention to transfer sustainability training. So, hypothesis 5 (trainer characteristics influence farmers' intention to transfer sustainability training positively and significantly) is confirmed. Finally, farmers' intention influenced the transfer of sustainability training directly and significantly (β = 0.45, P < 0.01), confirming hypothesis 6 (farmers' intention influences their transfer of sustainability training positively and significantly). This finding was supported by several studies (Daffron and North, 2011; Hutchins et al., 2013; Pineda-Herrero et al., 2014; Turab and Casimir, 2015). So, intention can play the main role in the transfer of sustainability training. Other findings are provided in Table 5.


TABLE 5 Path estimates for the structural model.
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Conclusion

In the context of agricultural organizations, a positive transfer of sustainability training by farmers is generally regarded as the premier goal of training efforts, which is yet a massive challenge. Thus, this research was conducted to determine the components of TTS that influence the training transfer of sustainability skills, attitudes, and knowledge to the farms among farmers who had attended the CA extension training courses. This research contributes to training transfer studies by combining sustainability issues with the learning transfer system inventory. Also, levels of sustainability training transfer were evaluated among farmers. Based on the level of transfer of sustainability training, most farmers applied the sustainability skills and knowledge gained from CA training at a high level. It is concluded that the training programs of CA were an efficient and valuable plan. Therefore, the efficient training programs of CA will facilitate and accelerate the development of CA.

Based on the analysis of the structural equation model, most variables influenced farmers' intention to apply sustainability skills on the farm significantly. For example, supervisor support was found to be one of the main factors for the successful transfer of sustainability training back to the farm. Therefore, comprehensive support by supervisors and other farmers (peers) will maximize sustainability training transfer. Extension agents and researchers should facilitate training and support of farmers not only during CA training but also before and after the courses. Personal capacity was a main predictive variable to effectively transfer the skills gained during training to the workplace (farms). In other words, the extent of sustainability training transfer will improve if farmers have the time, energy, and mental space in their workplace. Also, performance coaching was recognized to be necessary for the process of training transfer. Formal and informal scales from an organization about farmers' work performance can affect farmers' sustainability training transfer.

The results illustrate that motivational factors play an important role in sustainability training transfer among farmers. Scholars have suggested motivational factors as the mediating function between components in the training transfer system and training transfer. One factor that had a significant impact on farmers' intention was the transfer design. If CA instructions are relevant and similar to the ones given on the farmers' work, the transfer will occur more easily. One of the influential factors in the farmers' intention was the trainers' characteristics. Trainers should have diverse characteristics to facilitate the transfer of CA knowledge, attitude, and skills to farmers. Therefore, farmers' intention to transfer sustainability training will increase if trainers have sufficient knowledge and skill about CA, environmental attitude, and the ability to communicate with farmers and transfer knowledge to them. Also, the opportunity to use, personal capacity for transfer, and performance coaching, as well as giving off positive response, emerged as additional main components associated with improving farmers' intention. Accordingly, it is crucial to ensure that farmers have the time and personal capacity to apply new skills and are keen to attend training courses through more objective negotiations with the farmers and the Organization of Agriculture Jahad or private training institutes, and supervisors before, during, and after the training program.

Farmers' intention to apply the principles of CA was an effective factor in the sustainability training transfer. This means that if the transfer behavior is novel, farmers will probably produce beliefs on the transfer behavior by the time they return to the farm and try to transfer their learned knowledge, attitudes, and skills related to CA. This implies that by the end of the CA training course, farmers will usually have decided on the degree to which they will use their learned skills to farms. This intention is then reinforced by their dispositional attributes and tendency about the training content of CA, performance outcomes, and expected outputs, and the comprehensive support the farmers will obtain when coming back to the farm, thus tapping components that are captured in the main measures of the sustainability training transfer system.

According to the findings, it is recommended to consider all dimensions of the extent of sustainability training transfer by farmers. First, authorities of the CA project should conduct the CA training system (training content and transfer design) based on the agricultural sector and farmers' problems. Then, farmers' abilities (subjective, technical, and knowledge readiness) to apply the principles of CA should be investigated. Also, the organizational environment should be aligned with reinforcing and supporting farmers and CA development. Finally, it can be concluded that the sustainability training transfer system is applicable to a training context related to the sustainable agriculture sector and thus can be a useful instrument for agriculture organizations when investing in farmers' training. Also, the research further opens up the sustainable agriculture sector as the main context of the sustainability training transfer system and relevant research. Furthermore, this study opens the case for combining social-psychological theories with the components of training transfer as mediation variables within training transfer studies.

One of the most important limitations of this study was the extent to which farmers' intentions to use acquired knowledge and skill became training transfer. It is not possible to argue exactly that all farmers who have a strong intention implement new knowledge and skill on the farm.
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