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INTRODUCTION

Cooperative Extension (CE) programs disseminate technol-
ogies and knowledge to farmers/growers through a variety 
of techniques, including training programs (virtual or in 
person), demonstrations at field days, workshops and trade 
association conferences, articles in technical bulletins and 
trade journals, and remote or on-site consultations (Franz et 
al., 2009).

CE programs commonly use the train-the-trainer 
model to communicate methods and techniques to growers 
(Piñero et al., 2018). This method is generally characterized 
as following a top-down approach, where researchers gen-
erate new information and technologies through scientific 
experiments, state Extension specialists learn about this new 
information, and then they pass it on to county and regional 
Extension agents or crop consultants, who distill this infor-
mation and provide technical advice directly to growers (see 
Figure 1).

Since their inception, CE services have used info-cen-
tric research-based education programs that emphasize the 
transfer of knowledge and technology in one direction, from 
the source of the expertise to the growers (Kellogg Com-
mission on the Future of State and Land-Grant Universities, 
1999). The train-the-trainer approach has been instituted 
because it “creates a multiplier effect, expanding the overall 
impacts of the program to reach greater numbers of people” 

(Skelton & Josiah, 2003). It is typically seen as a cost-effec-
tive way to leverage program impact. This model can be 
enhanced by considering the communication “as a two-way 
or multiple-way process, in which several parties can be 
expected to contribute relevant insights, and which may have 
action implications for all parties (not only farmers, but also 
researchers, extensionists, policy makers, agricultural indus-
tries, etc.) involved in the process” (Leeuwis, 2004, p. 26).

Collaborative learning refers to a model where people 
with varied knowledge, perspectives on an issue, or capabil-
ities work in small groups to reach a specific learning goal 
(Restrepo et al., 2014). “The learners are responsible for 
one another’s learning as well as their own. Thus, the suc-
cess of one learner helps other students to be successful” 
(Laal & Ghodsi, 2011, p. 2). Collaborative learning provides 
immense benefits for learners, including developing a learn-
ing community, building a diverse understanding among 
students and teachers, and promoting critical-thinking and 
problem-solving skills.

The collaborative model (see Figure 2) was developed 
to depict the preferred flow of information, including feed-
back vectors among all parties, encompassing peer-to-peer 
communication of growers and feedback loops that allow all 
parties to share their knowledge and experiences. The value 
of two-way knowledge transfer over the traditional top-down 
one-way-flow approach provides engaged partnerships with 

Abstract. The Train-the-Trainer approach is widely used in Cooperative Extension education to efficiently dissem-
inate research-based information to many clientele groups, including farmers. This paper compares the traditional 
Train-the-Trainer model to a comprehensive Collaborative Train-the-Trainer model and discusses weaknesses of 
the traditional model that are addressed in the Collaborative model. Sources of information used by farmers (grow-
ers) and overall effectiveness were measured through a survey instrument created and distributed to farmers in 
South and North Carolina. The Collaborative Train-the-Trainer model, which emphasizes peer-to-peer interaction 
and feedback loops, represents an enhanced approach for conceptualizing and implementing Extension educa-
tional programs.
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“mutual respect among the partners for what each brings to 
the table” (Kellogg Commission on the Future of State and 
Land-Grant Universities, 1999, p. 27).

Information is generated by all levels in the collaborative 
train-the-trainer model, which integrates “knowledge pro-
duction, adaptation, advice and education” (Poppe, 2012). In 
this model, growers have greater opportunities to commu-
nicate with researchers, specialists, agents, crop consultants, 
and their fellow growers. Additionally, agents and consultants 
have opportunities to interact with researchers. Researchers 
and specialists share their expertise with growers but should 
recognize that growers bring experience-based expertise to 
the discussion. The various groups develop better strategies 
when working together as peers (Stuiver et al., 2004). The 
collaborative model likely better recognizes a more complete 
reality of communication patterns that could potentially, and 
might already, exist.

These opportunities allow researchers and specialists 
to learn what issues need further research or training and 
how effective their solutions or recommendations are when 
applied in the field. Integration of growers with researchers 
gives the growers greater ownership of the solutions. These 
communication opportunities provide more efficient feed-
back and allow for issues to be resolved more effectively. The 
train-the-trainer approach is widely used, but there is little 
supporting literature on its effectiveness in leading to changes 
of behavior in terms of decision-making (Piñero et al., 2018). 
The effectiveness of the model varies and is likely correlated 
with quality design, skillful implementation, and the agent’s 
two-way communication skills (Gott & Coyle, 2019).

This study aimed to expand on South Carolina grower 
perceptions of the Extension information systems designed 
to support them in their decision-making process. The 
purpose was to explore the sources of information used by 
growers and their relative importance in their decision-mak-
ing process for management techniques. Specifically, three 
research questions guided this study:

1.	What makes growers’ level of trust and confidence 
in agents, crop consultants, and other farmers dif-
ferent?

2.	Who is influencing farmers the most?

3.	What are farmers’ preferred learning techniques?

METHODOLOGY

This nonexperimental survey research design (Privitera, 
2020) was used to implement a researcher-developed grower 
survey, which was distributed via Qualtrics as a pilot study to 
validate the survey instrument and the collaborative train-
the trainer model. Ten questions were designed to obtain 
responses to the issues of grower information systems and 
the issues in the train-the-trainer model (i.e., 10 content 
questions and seven demographic questions). The survey 
was evaluated for face and content validity (Privitera, 2020) 
and was approved by the Clemson University Institutional 
Review Board.

The target population was growers in South and North 
Carolina. An accessible population (Privitera, 2020) was sur-
veyed by using an email frame of four farming organizations: 
the South Carolina Specialty Crop Growers Association, the 
South Carolina New and Beginning Farmer Program, the 
Carolina Farm Stewardship Association (members from 
North and South Carolina), and the South Carolina chapter 
of the Farmer Veterans Coalition. All of their members were 
asked to participate in the survey, so for any member who 
was in more than one of these organizations, there was the 
potential for overlap. Because of this possible overlap, the 
survey asked these members to only submit their responses 
once. After the initial request to participate, three follow-up 
notices were sent, following the tailored-design method 
(Dillman, Smyth, & Christian, 2014). Despite these efforts, 
only 18 surveys were attempted, and only 16 were fully com-

Figure 2. Proposed collaborative train-the-trainer model. Arrows 
indicate knowledge transfer.

Figure 1. Traditional train-the-trainer model (arrows indicate flow 
of knowledge).
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pleted. Although the sample size was relatively small, the 
information gathered is still worthy of reporting.

The farmers who completed the survey represented a 
wide range of farm sizes and crops. The respondents were 
from counties across South and North Carolina. The demo-
graphic characteristics of the survey participants are reported 
in Table 1.

FINDINGS

Farmers’ level of trust/confidence toward other farmers 
regarding pest and disease advice was evaluated based on a 
10-point Likert-scale question (with 10 indicating complete 
trust/confidence and 1 indicating no trust/confidence). Table 

2 provides the mean and standard deviation for the trust/
confidence in Extension agents, farmers, farm consultants, 
and agricultural product representatives.

In addition to trust/confidence in different sources, 
farmers were also asked about their communication with 
agents and consultants. Table 3 displays farmers’ perception 
of the communication skills of Extension agents and consul-
tants. The majority of respondents (n = 11) believed that they 
were definitely able to understand everything and apply it 
when communicating with Extension agents, but some com-
monly (n = 8) understood only some of what consultants 
communicated, as there was too much information to grasp 
(see Table 3).

Demographics f

Gender
Male
Female
Non-binary

11
4
1

Highest level of education

4-year college
2-year college
Graduate degree
Ph.D.
High school
Middle school
Elementary school
No formal education

9
3
2
1
0
0
1
0

Years of grower experience

0–1 year
2–4 years
5–10 years
16+ years

5
4
2
5

Acres worked

1–49 acres
50–99 acres
200–499 acres
500–999 acres
1,000+ acres

10
1
2
1
2

State
South Carolina
North Carolina

15
1

Professional membership

Carolina Farm Stewardship Association
South Carolina New and Beginning Farmer Program
South Carolina Specialty Crop Growers Association
Farmer Veterans Coalition (SC)

14

8

7
1

Primary farming practice
Organic
Conventional
Sustainable

7
4
4

Table 1. Survey Demographic Summary
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When farmers were asked about the qualities they looked 
for in an agent/consultant, they responded with a variety of 
descriptions. One farmer wanted an agent who understood 
their operation and could explain things to them in layman’s 
terms. Another was interested in someone who did not mind 
a lot of questions, was personable, and knew them on a first-
name basis. Others preferred a consultant with whom they 
had lunch once every 6 months. Regardless, regular email 
communication and a willingness to make regular farm visits 
to provide advice based on specific needs were essential. To 
further understand the relationship between farmers, Exten-
sion agents, and consultants, farmers overarchingly felt con-
fident (75%) in the Extension agent as a resource, although 
52% of farmers reported little to no confidence in their crop 
consultant.

The second research question aimed to determine who 
was influencing the decision-making of farmers. Partici-
pants in this study most commonly (45%) reported asking 
other farmers for advice one to two times per year. The most 
influential people when making operational decisions were 
Extension agents (45%), followed by grower organizations 
(33%), and then other farmers (17%).

The final research question assessed farmers’ preferred 
learning techniques by asking participants to rank four dif-

ferent learning techniques on a scale of 1 to 4 (i.e., 1 = least 
preferred, 4 = most preferred). The most preferred technique 
(mean = 3.25) was the top-down approach (see Table 4).

In addition to their learning preference, farmers were 
asked where they would spend money ($100) related to learn-
ing. A collaborative learning environment with other grow-
ers led by Extension agents received the highest mean dollar 
amount of $42.00, followed by hands-on learning ($30.27), 
online learning ($4.02), and casual discussion ($1.83). Table 
5 outlines farmers’ willingness to spend money on learning 
techniques.

CONCLUSIONS

The purpose of this study was to explore the sources of infor-
mation used by growers and their relative importance in their 
decision-making process for management techniques. The 
study resulted in a variety of reported information exchange 
channels, which aligns with the developed collaborative 
train-the-trainer model (see Figure 2). Although growers val-
ued information from other growers, their preferred infor-
mation source was Extension agents. Additionally, growers 
reported a variety of preferred methods of gaining informa-
tion but generally preferred agent-led teaching methods that 

Source for advice Mean Std. deviation

Extension agents 8.22 1.99

Other farmers 7.17 2.59

Farm consultants 6.38 1.93

Agricultural product representatives 4.31 2.26

Table 2. Farmers’ Level of Trust/Confidence in Different Sources 
for Pest and Disease Advice

Communication Specific item f (%)

When seeking information from agents, do you 
feel they communicate information clearly and 
simply enough to understand?

Definitely yes, I was able to understand everything and apply it. 11 (68.75)

I understood some, but there was way too much for me to grasp it all. 5 (31.25)

I struggled to understand. 0

I didn’t understand anything. 0

When seeking information from consultants, do 
you feel they communicate information clearly 
and simply enough to understand?

Definitely yes, I was able to understand everything and apply it. 5 (31.25)

I understood some, but there was way too much for me to grasp it all. 9 (56.25)

I struggled to understand. 2 (12.50)

I didn’t understand anything. 0

Table 3. Communication Skills of Extension Agents and Consultants
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Preferred learning technique Mean Std. deviation

Top-down approach: e.g., classroom setting with lecturer 3.25 0.75

Self-paced learning: learner controls amount they want to learn at any given time 2.94 0.97

In a collaborative learning environment: learning through the use of a group 2.00 0.94

Observation learning: learning through watching others 1.81 1.07

Table 4. Farmers’ Preferred Learning Techniques

Note. The range for preferred learning techniques was a scale of 1 to 4, where 1 indicated “least preferred” and 4 
indicated “most preferred.”

Learning techniques Mean Std. deviation

Collaborative learning environment with other growers led by Extension agents 42.00 31.62

Hands-on learning technique 30.27 28.10

One-on-one direct technical assistance from Extension agents 23.83 25.72

Collaborative learning environment with other growers led by agricultural consultants 22.84 25.36

Field day 16.71 24.27

Demonstrations 15.77 16/37

Farm visits 14.58 12.95

One-on-one direct technical assistance from agricultural consultants 12.42 18.41

One-on-one meeting 10.58 24.42

Online learning 4.02 7.89

Casual discussion 1.83 4.15

Table 5. Farmers’ Willingness to Spend Money on Learning Techniques

Note. Farmers were allotted $100 to spend on their preferred learning techniques.

included hands-on experiences. These findings align with the 
CE in Land-Grant Universities role, which was established to 
facilitate the information flow to growers. The collaborative 
train-the-trainer model depicts information flow in multi-
ple directions, which aligns with the findings of this study, 
as the preferred information exchange was between agents 
and growers. This relationship makes sense, as Extension 
agents typically are more connected to the growers than are 
researchers and specialists, although both of those experts 
also serve as key information sources for the agents.

Growers reported a high level of confidence in Exten-
sion agents, seeing them as valuable and trusted sources of 
information. Specifically, growers reported their ability to 
trust and understand the information provided by Extension 
agents, making them the most influential people in the deci-
sion-making process. Similarly, growers trusted other grow-
ers but did not reach out for advice from them as often as 
they would an Extension agent. The same could not be con-
cluded about consultants in this study, as growers reported 

a lack of confidence in and an unlikeliness to reach out to 
consultants for information.

In addition to reaching out to Extension agents for 
advice, growers also preferred learning from the agents in 
a collaborative group environment with other growers (see 
Table 5). This method was preferred in a classroom work-
shop-type setting, where the Extension agent was the expert 
delivering essential content, but likely also playing a facili-
tating role. Considering the findings and conclusions of this 
study, Figure 3 depicts an updated collaborative train-the-
trainer model that is recommended for use by Extension 
agents as they work with growers.

The updated train-the-trainer model has been vali-
dated through the data collection in this study; thus, the 
use of consultants within the complete model has been 
removed. Additionally, the dashed lines between research-
ers and growers and specialists and growers have not been 
validated within this study and need to be further explored. 
The primary interaction happens between agents and grow-
ers, followed by grower-to-grower interactions, and then the 
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occasional researcher or specialist interaction with the grow-
ers, although the information from the researchers and spe-
cialists flows through the agents to the growers.

DISCUSSION AND RECOMMENDATIONS

Growers indicated that they had a high level of confidence 
in other growers but that they had not, themselves, provided 
much advice to other growers. This circumstance could 
potentially be because there were only a few growers in each 
community whom growers trusted for advice and/or because 
many of the respondents were new farmers, which led to 
the low frequency of grower-to-grower interactions. Future 
research should consider ways to increase peer-to-peer inter-
actions and how these could be fostered or enhanced with the 
help of the Extension system. Additionally, moving beyond 
this pilot study would expand the scope of growers to further 
understand the grower-to-grower interaction/relationship. 
The traditional train-the-trainer model recognizes the top-
down information flow but does not recognize the impor-
tance of peer-to-peer or grower-to-grower interactions. 
Extension programs could be enhanced by strengthening 
the grower-to-grower relationships and building a grower 
community that allowed for open exchanges of information 
under the leadership or organization of an Extension agent, a 
component of the collaborative train-the-trainer model. This 
could be accomplished by state Extension programs organiz-
ing and facilitating peer-to-peer interactions among growers.

The proposed collaborative learning/training model 
includes interactions between researchers, specialists, agents, 
and growers. This pilot survey of growers explored only the 
relationships of growers with agents and consultants. Surveys 
or other means of gathering information from researchers, 
specialists, agents, and growers are necessary to help further 
validate the efficacy of the collaborative train-the-trainer 
model. This model’s design includes direct information flows 
between each level and peer-to-peer information flows at all 

levels. Surveys at each level focused on the information flows 
of the collaborative train-the-trainer model would provide 
additional data to determine which processes in the model 
were or were not happening and which were most critical to 
growers’ success.

This pilot study was limited by the low number of 
responses; therefore, its findings should be considered pro-
visional. This survey could be replicated with other farming 
organizations, including repeated follow-ups to obtain more 
responses. Additionally, other survey instruments could 
be developed to further explore growers’ interactions with 
agents, specialists, and other growers.

REFERENCES

Dillman, D.A., Smyth, J.D., & Christian, L.M. (2014). Inter-
net, phone, mail, and mixed-mode surveys: The tailored 
design method (4th ed.). Wiley.

Franz, N. K., Piercy, F. P., Donaldson, J., Westbrook, J., 
& Richard R. (2009). How farmers learn: Improving 
sustainable agricultural education. How farmers learn 
report—UT extension | UT extension. https://extension.
tennessee.edu/eesd/Documents/PlanningEvaluation1/
HowFarmersLearnReport.pdf

Gott, R. C., & Coyle, D. R. (2019). Educated and engaged 
communicators are critical to successful integrated pest 
management adoption. Journal of Integrated Pest Man-
agement, 10(1). https://doi.org/10.1093/jipm/pmz033

Kellogg Commission on the Future of State and Land-Grant 
Universities. (1999). Returning to our roots: The engaged 
institution. https://www.aplu.org/library/returning-to-
our-roots-the-engaged-institution/file

Laal, M., & Ghodsi, S. M. (2011). Benefits of collaborative 
learning. Procedia - Social and Behavioral Sciences, 31, 
486–490. https://doi.org/10.1016/j.sbspro.2011.12.091

Leeuwis, C. (2004). Communication for rural innovation: 
Rethinking agricultural extension. Blackwell Science 
Publishing.

Piñero, J. C., Paul, K., Byers, P., Schutter, J., Becker, A., Kelly, 
D., & Downing, D. (2018). Building IPM capacity in 
Missouri through train-the-trainer workshops and 
effective partnerships. Journal of Integrated Pest Man-
agement, 9(1). https://doi.org/10.1093/jipm/pmy013

Poppe, K. J. (2012). Agricultural knowledge and innovation 
systems in transition: Findings of the SCAR Collabora-
tive Working Group on AKIS. In Improving agricultural 
knowledge and innovation systems: OECD Conference 
Proceedings (pp. 41–50).

Privitera, G. J. (2020). Research methods for the behavioral 
sciences (3rd ed.). Sage Publications.

Restrepo, M. J., Lelea, M. A., Christinck, A., Hulsebusch, C., 
& Kaufmann, B. A. (2014). Collaborative learning for 
fostering change in complex social-ecological systems: 

Figure 3. Collaborative train-the-trainer model.



Journal of Extension		  Volume 61, Issue 4 (2024)  

Learning and Teaching Methods

A transdisciplinary perspective on food and farming 
systems. Knowledge Management for Development Jour-
nal, 10(3), 38–59.

Skelton, P., & Josiah, S. J. (2003). Improving urban tree care 
in the Great Plains: Impacts of the Nebraska tree care 
workshops. Journal of Extension, 41(4). https://tiger 
prints.clemson.edu/joe/vol41/iss4/13/

Stuiver, M., Leeuwis, C., & Van der Ploeg, J. D. (2004). The 
power of experience: Farmers’ knowledge and sustain-
able innovations in agriculture. In J. S. C. Wiskerke & 
J. D. van der Ploeg (Eds.), Seeds of transition: Essays in 
novelty production, niches and regimes in agriculture 
(pp. 93–118). Royal Van Gorcum.


	An Exploration of Learning and Teaching Methods in Agricultural Extension
	Recommended Citation

	An Exploration of Learning and Teaching Methods in Agricultural Extension
	Authors

	An Exploration of Learning and Teaching Methods in Agricultural Extension

