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1. INTRODUCTION

Agriculture is a key source of food over the world. It is expected that
over two billion more people will be part of the world in 2050. Such an increase
in population demands a boost of almost 70 percent in the food production rate
(Gupta et al., 2020). The need for an evolutionary agricultural paradigm to keep
up with the growing demand of food and crop production is necessary to
guarantee a sustainable development (Gollin et al., 2002). A remarkable shift in
agricultural practices has occurred over the past century in response to new

technologies.

We are passing through an era where technology is extensively utilised for
meeting our daily requirements. As reported by Mgendi et al. (2019) agricultural
technology transfer plays a chief role in transforming agricultural productivity in
rural areas especially in the current setting where food demand surpasses the
production capacity. The development in agriculture can be accelerated through
advanced technologies. Agricultural technology transfer methods refer to the
techniques used by an extension system for imparting agricultural information to
farming community. Information exchange links improved cognition and
knowledge for all of the technologies and increased adoption of innovative
technologies (Shikuku, 2019).

The choice of method depends on various factors such as the tenure system
in the area, community organization and availability of resources
(Anandajayasekeram et al., 2008). Various stakeholders such as extension
agencies, research organizations and development partners continue to play
innovative roles in transferring new technology to agricultural producers but the
change is very slow, limited and incomplete (Badiane, 2014). Effective use of
electronic media seems essential to keep farmers abreast of latest agricultural
information and technologies for meeting the emerging challenges in the new
era (Muhammad et al., 2012).



Times of crisis is a great teacher as along with the inherent challenges it
can throw open many new opportunities (NABARD, 2020). Due to extensive
COVID-19 mitigating actions nationally, economic activities related not only to
Indian farming systems but to farmers all over South Asia have faced several
severe hits due to the unusual circumstances that have arguably outweighed the
direct impacts of COVID-19 (Mahendra Dev, 2020; Pothan et al., 2020).

From the onset of COVID-19 pandemic digital agriculture tools have
enabled smallholder farmers to continue receiving advisory, acquire much-needed
financing, receive inputs for their farms and identify new markets for their product
(Arathoon et al., 2021). The digital agriculture sector has expanded at an
impressive rate over the past few years, with a reported 44 per cent per annum
increase in the number of registered farmers as users of digital tools (Tsan et
al., 2019). Technology has almost taken every part of our life and is considered
as path breaker. Even user from remotest part of the world can access and learn

updated learning material through e-learning portals (Joshi and Dewangan, 2021).

Digital extension services promise to contribute to e.g. increased crop
production, reduced pest and disease pressure, better insight into soil health
conditions and, ultimately, improved livelihoods through better and more
inclusively accessible information (Agyekumhene et al., 2020). They are also
seen as potentially disruptive as their potential to increase connectivity and
transparency among those who have relevant applied knowledge may radically
change the way in which agricultural extension is organised ( McCampbell et
al., 2021).

To have an in-depth analysis on effectiveness of online agricultural
technology transfer among farmers, and to understand the methods adopted by
farmers and extension personnel and also to understand the constraints faced by
both while online learning and teaching, the present study entitled
“Effectiveness of online agricultural technology transfer during COVID-19

pandemic” with the following objectives becomes very relevant:

1. Assessment of the effectiveness of online agricultural technology

transfer for the farmers during COVID-19 pandemic.


https://www.sciencedirect.com/science/article/pii/S0308521X2030888X#bb0175
https://www.sciencedirect.com/science/article/pii/S0308521X2030888X#bb0215
https://www.tandfonline.com/doi/full/10.1080/1389224X.2021.1984955
https://www.tandfonline.com/doi/full/10.1080/1389224X.2021.1984955
https://www.tandfonline.com/author/McCampbell%2C+Mariette

2. Appraisal of the methods adopted by extension personnel for
online agricultural technology transfer.

3. Exploration of constraints in availability, accessibility and
utilization of online platforms for agricultural technology
transfer.

4. Delineation of blended learning package for effective online
agricultural technology transfer for farmers.

1.1 SCOPE AND IMPORTANCE OF THE STUDY

Technological changes and adoption of improved agricultural techniques
are important components in the development of any agrarian community. Usage
of online media is the key option for the extension personnel as well as farmers
for effective agricultural technology transfer during this pandemic situation. At
the same time a lot of constraints are facing by both for effective online

technology transfer.

Therefore, the present study investigating the effectiveness of online
agricultural technology transfer and its relationship with socio-economic
characteristics of farmers will be of high relevance especially in this pandemic
situation.  Moreover, exploration of constraints in effective agricultural
technology transfer and the delineation of a blended learning package based on
the results of the study will also be a great contribution to the farming community
as well as the extension system for refining the transfer of technology means and

measures leading to a better agricultural production.
1.2 LIMITATIONS OF THE STUDY

The researcher faced all the limitations, being a single researcher. One
of the major limitation was the resources and time available at the disposal of
student researcher. Since the study was completely based on the expressed
opinions of respondents, it may not be free from personal bias and prejudices.

However, maximum effort was made to avoid the bias and carry out research in



an effective manner. Despite these limitations, research was conducted very

carefully to make study as objective and systematic as possible.

1.3 ORGANIZATION OF THESIS

The thesis has been presented in five chapters. The first chapter is an
introductory one that highlights the objectives, scope, importance and limitations
of the study. The second chapter deals with the literature reviewed in line with the
objectives. The third chapter describes the methodology followed out in carrying
the research work. The fourth chapter deals with results and discussion of the
study. The fifth chapter includes summary, implications, conclusions of the study
and suggestions for future research. References, appendices and abstract are given
at the end.
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2. REVIEW OF LITERATURE

Review of literature covers the theoretical orientation of the study. A
comprehensive literature review is mandatory for any scientific research. It helps in
analyzing the past studies related to present research objectives and also help to form a
better framework for interpretation of result. Also an exhaustive review of literature

enables us to come up with a well-structured thesis.

The main focus of this chapter is to present a resume of conceptual formulations
pertaining to effectiveness of online agricultural technology transfer. Keeping in view
the major objectives of the study, related literatures reviewed are presented under the

following headings.

2.1. Profile characteristics of the respondents

2.2. Effectiveness of online agricultural technology transfer
2.3. Methods of online agricultural technology transfer

2.4. Constraints in online agricultural technology transfer

2.5. Blended learning

2.1. PROFILE CHARACTERISTICS OF THE RESPONDENTS
2.1.1. Age

Riyajjudin (2005) in his study revealed that 43 per cent online service users belonged

to middle age category.

Parida (2010) in his study Utilization of Information and Communication Technology
(ICT) tools by staff and students in Universities reported that most of the respondents

belonged to young age group (39.17%).

Dhakal and Chayal (2010) in their study Farmers’ experience with ICTs on transfer of



technology in changing agri-rural environment reported that majority (46.67 %) of the
respondents belonged to the middle aged group followed by 38.67 per cent were within
young age and 14.67 per cent were under old age.

Patidar (2015) observed in his study “study on role of online communication in transfer

of agricultural technology” that majority of the users (48.33%) belonged to middle age
group.

Swaroop (2016) reported in his study about accessibility and extent of utilization of ICT
for the adoption of enhanced agricultural practices that most of the respondents were
middle aged (54.17%).

Singh and Kameswari (2019) found that majority of the respondents (48.57%) were
middle aged, followed by young aged (37.50%) and old aged (13.93%).

Hashem et al. (2021) reported that 54.8% were of young age, 27.7% were middle aged
and 16.5 % were of old age.

2.1.2. Education

Kadian and Kumar (2001) in their study found that maximum number of
respondents (45 per cent) studied up to high school level, followed by the respondents
having education in the category of intermediate and above (28.34 per cent), 18.33
per cent of the respondents had educational level upto primary and 8.33 per cent

of the respondents in the category of illiterates.

Singh et al. (2009) in their study training need of farm related crop production in
Madhya Pradesh revealed that 39.16 per cent of the respondents were educated up to

primary school, while 9.58 per cent possessed college level of education.

Parida (2010) revealed that majority of the users were literates and maximum number

of them (26.66%) were educated up to higher secondary level.



Patel (2015) observed that the primary and middle education groups, followed by higher
education and formal education groups, would be more concerned about the use of

communication channels within the farming population.

Thomas et al. (2017) reported that technology transfer methods were influenced by the

education status of the respondents.

Patel et al. (2018) reported that majority (94%) of the respondents were educated up to

primary or above levels.

Hashem et al. (2021) reported that most respondents belonged to highly educated
category (86.6%).

2.1.3. Innovativeness

Gopinath (2005) found that most of the respondents (51.33%) had medium level of
innovativeness, while 31.33 percent had low and 17.34 percent had high level of

innovativeness.

Parida (2010) reported that most of the online communication service users (40.83%)

were found to have high level of innovativeness.

Kalyan (2011) in the study on effect of technology utilization by Chittoor farmers
reported that most of the respondents (59.17%) had medium level of innovativeness
followed by high (20.83%) and low (12.50%) level of innovativeness.

Arathy (2011) found that more than half (59.17%) of the respondents had medium level

of innovativeness followed by high (28.33%) and low (12.50%) level of innovativeness.

Patidar (2015) concluded that majority of the respondents (42.50%) were found to have

medium level of innovativeness.

Pudke (2018) reported that 75.84 per cent of respondents were having medium
innovativeness, followed by low (15.83%) and high (8.33%).

Roy et al. (2018) revealed that farmer with higher degree of innovativeness used to

experience more number of ICT tools than other members of farming community.



Geethu (2019) noticed that 62.67 per cent of the trainees had medium level of
innovativeness. 21.33 per cent had high innovativeness and 16 per cent had low

innovativeness.

2.1.4. Social participation

Riyajuddin (2005) revealed that majority of the respondents (51%) never participated

in any organization while 41.50 per cent had participated in one organization.

Shivhare (2008) revealed that most of the banana growers had medium social

participation.

Thakre (2017) reported that majority of the respondents (55.83%) belonged to medium

category of social participation.

Patil (2017) concluded that 43.70 per cent of the respondents had medium social
participation, while 38.52 per cent had low and 17.77 per cent had high social

participation.

Balu (2019) reported that majority of the respondents (65.83%) had medium level of
social participation, followed by 17.50 per cent with low and 11.67 per cent with high

level of social participation.

2.1.5. Information source utilization

Duram and Larson (2001) concluded that various information sources used by farmers
were books, journals, newspapers, internet sources, farm consultants, group activities,

on-farm research, NGO and other public sources.

Gunawardana (2005) reported that effective communication from different sources are

the essence of extension which provides knowledge and information for rural people.

Palaniswamy (2011) found that majority of the respondents (43.23%) had higher level

of information source utilization.



Sujitha (2015) reported that 84 per cent of the respondents had high level of information

source utilization followed by low.

Chowhan and Ghosh (2020) revealed that only 21.8 per cent respondents had high use

of information sources.

2.1.6. Information seeking behaviour

Nandakumar et al. (2014) concluded that majority of the technology transfer takes place
through the personal contacts with research stations /KVK, followed by farm TV

programs, radio, newspaper, books/magazines and journals.

Kavithaa et al. (2014) reported that 52.86 per cent of the respondents had medium level

of information seeking behaviour.

Patidar (2015) revealed that 42.50 per cent of online communication service users were

having medium level of information seeking behaviour.

Kailash (2016) reported that majority of the respondents received information through

mobile phones.

Pujar (2018) stated that 52.50 per cent of the respondents belonged to medium level of
information seeking behaviour, followed by low (33.33%) and high (14.17%).

Shukla et al. (2022) observed that 71.11 per cent of framers had medium level of

information seeking behaviour.

2.1.7. Extension agency contact

Aphunu and Otoikhian (2007) revealed that about 62 per cent of the respondents had

contact with extension agents on a monthly basis.

Chauhan (2009) reported that 42.50 per cent of the respondents had regular contact with

extension personnel.
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Shankaraiah (2011) found that majority of the farmers (37.50%) had high extension
participation, followed by medium (35%) and low (27.50%).

Adesoji and Tunde (2012) observed that 76 per cent of farmers had contact with

extension agents and 87 per cent of researchers had contact with extension agents.

Khan et al. (2017) revealed that 24 per cent of the respondents had medium level of

extension agency contact.

Patel et al. (2018) observed that majority (64%) of the respondent farmers had medium

to very high level of extension agency contact.

Bhongle (2018) revealed that 66.66 per cent of the respondents had medium level

extension agency contact.

Balu (2019) concluded that majority of the respondents (61.67%) had medium
extension agency contact followed by low (20%) and high (15%).

2.1.8. Mass media exposure

Chavan et al. (2010) reported that mass media exposure had significant correlation with

perceived effectiveness of agricultural programmes.

Sobha (2013) found that 67.78 percent of farmers were having medium level of mass

media exposure.

Sharma et al. (2014) stated that television (80.71%) was the most used mass medium

by the farmers for getting information regarding modern agricultural technologies.

Beevi (2014) reported that 58.34 per cent of the respondents had medium level of mass

media exposure.

Patidar (2015) reported that majority of the respondents (49.17%) had medium exposure

on mass media sources.

Bhatia et al. (2016) revealed that 48.67 per cent, 36.67 per cent and 14.67 per cent of
the respondents had medium, low and high mass media exposure respectively.
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Shivaraj and Philip (2016) reported that 41 per cent of the respondents had medium
level of mass media exposure, followed by high (37%) and low (22%).

Patel et al. (2018) reported that majority (67.00 per cent) of the respondents had medium

to very high level of mass media exposure.

Pujar (2018) concluded that majority of the respondents (37.50%) had medium

exposure to mass media.

2.1.9. Social Media Participation

Morris and James (2017) found that social media provides opportunities to engage with

stakeholders and develop more entrepreneurial activity.

Kanjina (2021) revealed that majority of the respondents (81.92%) of the respondents

did not adopt social media.

Philips et al. (2021) concluded that farmers use social media for knowledge exchange

to address and support on-farm activities.

Mishra et al. (2022) reported that majority of farmers were in medium category of social

media use.

Riley and Robertson (2022) suggested that social media helps the farmers to identify

the shifting boundaries and scripts of good farming.

2.1.10. Trainings undergone

Reddy et al. (2005) from their study on effectiveness of trainings found that the trainings

were effective.

Dixit et al. (2014) stated that trainings helped the farmers to increase their efficiency

and educated them to use resources in efficient and balanced way.

Kabir et al. (2014) reported that 73.78 per cent of the respondents had medium exposure

to training programs and 26.25 per cent of them had low exposure.
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Singh and Singh (2014) concluded that trainings conducted under ATMA had an
effectiveness of 54.6 per cent.

Islam (2015) reported that 48.67 per cent of the respondents had medium training

experience.

Gautam et al. (2017) concluded that short term trainings of farmers in vegetable IPM

methods improved knowledge and attitude of farmers in pest management.

2.2. EFFECTIVENESS OF ONLINE AGRICULTURAL TECHNOLOGY
TRANSFER

Xu and Ebojoh (2007) found that effectiveness of online learning programs were
influenced by the factors like assessment, benefits, constraints and the design delivery
method.

Roy (2013) found that 91 per cent of farmers perceived FFS for soil and crop
management as medium to highly effective.

Rahman (2015) reported that training program was highly effective among 68 per cent
of the farmers and medium effective for 32 per cent.

Khan et al. (2017) reported that 62.7 per cent of farmers perceived that effectiveness of
mass media in technology transfer was low, while 31.8 per cent perceived as moderately

effective and 5.5 per cent as highly effective.

Khan et al. (2017) revealed that the perceived effectiveness of AICC in technology
transfer was high for 37 per cent of the respondents and moderately effective (38%),
less effective (25%).

Bahasoan et al. (2020) concluded that online learning during COVID-19 pandemic were

effective and inefficient.

Raza et al. (2020) defines effectiveness as the outcome of use of different ICT tools by

the farmers to meet their information needs.
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Mendhe et al. (2020) concluded that availability of information through internet assists
the process of agricultural extension and makes it more effective.

2.2.1. Dimensions of effectiveness
2.2.1.1. Information Credibility

Meena (2010) concluded that ARS/KVK scientists were perceived as most credible

followed by the extension officials.

Hassan et al. (2012) revealed that television was considered as a credible source for

disseminating clear and understandable agricultural information.

Kakade (2013) reported that farm radio programmes were the second credible

information source, next to agriculture extension workers.

Khan et al. (2017) concluded that 52 per cent of the respondents opined that the
credibility of messages received from AICCs were high.

2.2.1.2. Information Adequateness

Kaur and Kaira (2003) reported that majority of the respondents (90%) opined the

information were useful and timely.

Khan et al. (2017) reported that majority of the respondents thought adequateness of
information from the AICC were low.

Aldosari et al. (2019) concluded that electronic media have been found very effective

in timely disseminating information needed by the farmers.

2.2.1.3. Information Understandability

Kaur and Kaira (2003) concluded that technical words used in the dairy farming

information was understandable up to some extent by 75 per cent of the respondents
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followed by completely understandable (12.50%) and not understandable at all (12.50
%).

Parganiha et al. (2012) reported that understandability of messages were medium for

majority (44%) of the members of farmers category.

Hadiya (2019) reported that information delivered were highly understandable for 80
per cent of extension personnel, 60 per cent of input dealers and 42.22 per cent of

farmers.

Nantongo et al. (2021) stated that understandability and usability of the weather and

climate information received were low.

2.2.1.4. Information Accessibility

Nnenna (2013) reported that the level of access and utilization of ICT tools and facilities

were found to be generally low among the respondents.

Benard et al. (2014) revealed that the barriers to accessing agricultural information were
lack of information services, inadequate number of extension agents, inadequate funds

and lack of awareness of information sources.

Nantongo (2021) observed that smallholder farmers accessed weather information

through traditional and modern media sources like radio, television, and telephone.

2.2.1.5. Information Applicability

Parganiha et al. (2012) concluded that information were fully applicable for about 40
percent of respondents of farmers category, whereas medium and partially applicable
to 16 per cent and 24 percent of members respectively. It was also found that message

was fully applicable for In-service Personnel (60%) and Input Dealers (53.33%)

Khan et al. (2017) stated that a remarkable number of respondents opined that the

applicability of information from the AICC were less.
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Hadiya (2019) revealed that messages were fully applicable for majority of the
extension personnel (68%) and 46.66 per cent for input dealers.

2.3. METHODS OF ONLINE AGRICULTURAL TECHNOLOGY TRANSFER

Patidar (2010) revealed that majority of respondents used mobile phones for receiving

information.

FAO (2014) reported that mobile phones have been proven as the most effective modern

information and communication technology that are accessible to rural farm families.

Thakur and Chander (2018) reported that popular social media tools i.e. Facebook,
WhatsApp and YouTube are being used for information delivery and sharing across
different agriculture subsectors in India, the potential of these tools are not fully
exploited by agricultural extension and development departments to reach out to

farmers.

Madushanki et al. (2019) indicated that Wi-Fi and mobile technology are the most
frequently used technologies by applicants involved in the agriculture and farming

industries.

Balogun (2020) opined that to mitigate the constraints to the agricultural activities
during COVID-19, especially in the farmers’ access to information about how to obtain
inputs and innovative agricultural technologies, digital tools such as mobile phone and

internet enabled applications and services are preferred.

Mahapatra (2020) states that smartphones act as a most important tool for farmers in
providing information related to crop growth states, weather forecast and advisory, farm
advice, market price and post- harvest management in this COVID-19 pandemic

condition.
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Singh (2020) opined that during the pandemic period, digital technologies have
emerged as essential tools to disseminate and share information through various digital

platforms and social media as solutions for social distancing measures.

Hashem et al. (2021) found that the respondents who use agricultural ICTs revealed that
the most common types of used ICTs were social media (27.1%), online platforms and
internet services (25.4%) and mobile applications (22.4%).

Gurung (2021) found that teachers used Zoom, Google meet, Whatsapp, Google

classroom for online teaching.

Pokhrel and Chhetri (2021) reported that virtual classroom platforms like
videoconferencing (Google Hangouts Meet, Zoom, Slack, Cisco, WebEx) and
customizable cloud-based learning management platforms such as Elias, Moodle, Big

Blue Button and Skype were increasingly being used.

Roy and Ghosh (2022) opined that about 70 per cent of respondents were aware about

imparting education through online platform and 45 per cent had adapted it.

2.4. CONSTRAINTS IN ONLINE AGRICULTURAL TECHNOLOGY TRANSFER

Anand et al. (2020) reported that erratic power supply, poor internet connectivity and
lack of knowledge in using and handling various ICT tools were the barriers faced by

farmers.

Mishra et al. (2020) found that lack of knowledge about ICT tools, poor condition of
equipment, relevant information not received in time and awareness of new ICT service
among farmers about the use of ICTs for the educational and agricultural purpose were

the major constraints in ICT use.

Yaseen et al. (2020) opined that lack of awareness, poor ICT infrastructure, internet

coverage, authenticity of information and lack of skill were the major constraints.

Hashem et al. (2021) found that major obstacles preventing the use of agricultural ICTs

were the lack of awareness (34.1%), the high cost of agricultural ICTs (29.1%), and
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unavailability (27.3%). The other obstacles preventing the use of agricultural ICTs were
the difficulty of use (6.4%).

Gurung (2021) opined that high internet connectivity, Wi-Fi and broadband connections
that facilitate high-speed internet is not installed as it is not required daily basis by the

people in rural area, while some people can’t afford it due to its high cost.

Ramu and Karthikeyan (2022) reported that paddy farmers face problems with high
internet charges, high cost of mobile and television.

2.5. BLENDED LEARNING

Kolowich (2009) opined that blended learning can produce better teaching and learning

outcomes than E-learning or face-to-face mode.

Means et al. (2013) reported that increased capabilities of web-based applications and
collaboration technologies and the rise of blended learning models combining web-
based and face-to face classroom instruction have raised expectations for the

effectiveness of online learning.

Du Plessis et al. (2015) indicated that introducing blended learning will boost student

engagement, therefore improving retention.

Deegan et al. (2016) concluded that blended learning can be used effectively for the

instruction of a diverse range of practical skills in agricultural college.

Gambari et al. (2018) reported that the undergraduates taught using blended learning
mode of instruction performed better than their counterparts taught using e-learning and
traditional teaching method.



METHODOLOGY
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3. METHODOLOGY

The research methodology in accordance with the objectives of the study is

presented under the following section heads.

3.1 Research design

3.2 Locale of the study

3.3 Sampling methodology

3.4 Selection, operationalization and measurement of independent variables

3.5 Effectiveness of online agricultural technology transfer for the farmers during
COVID-19 pandemic

3.6 Methods adopted by extension personnel for online agricultural technology transfer
3.7 Constraints in availability, accessibility and utilization of online platforms

3.8 Blended learning package for effective online agricultural technology transfer for

farmers

3.9 Suggestions to improve the effectiveness of online agricultural technology transfer
3.10 Techniques employed in data collection

3.11 Statistical tool used for data analysis

3.12 Hypothesis

3.1. RESEARCH DESIGN

Research design is the entire process of planning and carrying out research.
Kerlinger (2014) defined ex-post-facto research as empirical inquiry done
systematically in which the scientist does not have direct influence of independent
variables as their manifestations have already occurred or because they are inherently

not manipulatable.
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In the study ex post facto research design was used. Inferences about
associations among variables are identified, without direct investigation, from

concomitant variation of independent variables and dependent variables.

3.2. LOCALE OF THE STUDY AREA

The study was conducted in Kerala among the farmers who received online

training and extension personnel who conducted training.

3.3 SAMPLING METHODOLOGY

Two categories of respondents have been identified for the study, namely

farmers and extension personnel.

i) Farmers: For the selection of respondents, the farmers who had undergone online
trainings organised by public extension agencies such as Kerala Agricultural University
and State Department of Agriculture constituting a total of 100 farmers were selected

randomly.

ii) Extension personnel: 50 extension officials: 25 each from KAU and Department of

Agriculture, who had conducted online trainings for farmers were selected randomly.

Thus, a total of 150 respondents comprising of 100 farmers and 50 extension personnel,

constitute the total sample size.

3.4. SELECTION, OPERATIONALIZATION AND MEASUREMENT OF
VARIABLES

3.4.1 Selection of variables

The variables suited for the study were selected through judges rating method
after an explorative analysis of available literature and consultation with experts of
Kerala Agricultural University (KAU). Twenty seven independent variables were

selected based on various literatures which were then given for judges rating. For judges
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rating, Google form was created in the form of a questionnaire to collect responses on
a five point continuum with options “most relevant”, “more relevant”, “relevant”, “less
relevant”, and “least relevant” with scores 5,4,3,2 and 1 respectively. Option was also
given for providing their additional opinions. The questionnaire is furnished in the

Appendix 1.

The form were sent to each thirty five judges through email. The scores assigned
by these judges were added up for each variable. Finally, 10 independent variables with
highest scores were selected according to the rating of 25 judges. The selected
independent variables with their corresponding measurement procedure are presented
in Table 1.

Table 1: Independent variables and measurement procedures

SI.No. | Variables Measurement

1 Age Chronological age of respondent

2 Education Majjusha (2000)

3 Innovativeness Gurubalan (2007)

4 Social participation Fayas (2003)

5 Information source utilization Thasneem (2016)

6 Information seeking behaviour Geethu (2019)

7 Extension agency contact Greeshma (2017)

8 Mass media exposure Jaganathan (2004)

9 Social media participation Arbitrary scale

10 Trainings undergone Geethu (2019)
3.4.1.1 Age

Age was operationalized as the number of years completed by the respondent at
the time of investigation. It was measured by asking the actual age of respondents. With
quartiles as check, respondents were categorized as in the table below with respect to

their age.

SI. No Category Criteria
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1. Young age <Q1
2. Middle age >Q1to<Q3
3. Old age > Q3

The respondents were categorized into different groups and expressed as frequency and

percentage.

3.4.1.2 Education

It is operationally defined as the number of years of formal education completed
by the farmer. Education status of the respondent was measured with scoring procedures
followed by Majjusha (2000).

SI. No Category Score
1. Iliterate 1
2. Primary school 2
3. Secondary school 3
4. Collegiate 4

The responses were classified into different groups based on their level of education

and expressed as frequency and percentage.

3.4.1.3 Innovativeness

It is operationally defined as the degree to which an individual is prompt in
adopting a new practice and introducing changes into their operations if found practical
and feasible. Innovativeness was measured using scale developed by Gurubalan (2007).
The scale consist of five statements. The response for each of the statement was noted
over a five-point continuum, which ranges between strongly agree and strongly
disagree. The score 5, 4, 3, 2 and 1 was assigned for positive statements and 1, 2, 3, 4

and 5 for negative statements. The scoring procedure followed is given below.
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things than go in for newer methods.

SI. No | Statements SA ub DA SDA

1 You would feel restless unless, you tryout
an innovative method which you have come
across

2 You are cautious about trying new
practices.

3 You like to keep up to date information
about the subjects of your interest.

4 You would prefer to wait for others to try
out new practices first.

5 You opt for the traditional way of doing

Based on the scores obtained by the respondent, they were classified as low,

medium and high level of innovativeness and expressed as frequency and percentage.

3.4.1.4 Social participation

Operationally defined as the degree of involvement of farmers in various

activities and programmes of social organizations. Social participation were measured

on the basis of nature and frequency of participation. Nature of participation refers to

the membership position of members in social organizations. Frequency of participation

refers to the nature of participation of members in social organizations. Scale used by

Fayas (2003) with slight modification were used for the study.

2 for having a '"Membership' and 3 if the respondent is an 'Office bearer'. In the case of

In case of nature of participation score of 1 was assigned for ‘No membership’,

frequency of participation, 1, 2 and 3 were assigned for 'Never attending’, ‘Sometimes'

attending and 'Regularly’ attending respectively.
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Organization Nature of participation Frequency of participation
Not a | Member | Office Never | Occasional | Regularly
member @) bearer (1) ly (2) 3)
1) @)

Panchayat

Co-op society

Farmers club

Youth club

Socio-cultural

organizations

The scores obtained by a respondent on the above two dimensions were
summed up across each items for all the organizations which gave his social
participation score. Based on the total score obtained, the respondents were classified

into three categories with quartiles as check. The score ranges from six to eighteen.

3.4.1.5 Information source utilization

Operationally defined as the sources from which respondent receives relevant
information on farming during COVID-19. Each respondent were asked to indicate how
often he received information on farming practices from each of mass media, personal
cosmopolite and personal localite sources of information. The information source
utilization was measured in terms of frequency of use of information source the
respondents rely on. Scale developed by Thasneem (2014) with suitable modification

were used. The measurement was done as given below.
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Sources

Frequency
Most often | Often (3) Sometimes Rarely (1)
(4) )

1. Mass media sources

Farm publications

Television

Films

Newspaper

Agricultural

exhibitions

2. Personal cosmo

polite sources

Research scientists

Agrl.officers

Agrl. assistants

3. Personal localite sources

Progressive farmers

Neighbour

Friends

Family members

Relatives

Based on the total score obtained, the respondents were classified into three

categories with quartiles as check and expressed as frequency and percentage. Score

ranges from fifty two to thirteen.
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Operationally defined as the view of farmers on search and use of data sources

based on frequency of participation, extent of usefulness of various sources of

information. Scale used by Geethu (2019) with suitable modification were used.

In this scale the responses were collected on a four point continuum, with score

ranges from 4 to 1 for ‘regularly’ to ‘never’. The possible score ranges from ‘forty’ to

‘ten’.
Sources Regularly Once in Whenever Never (1)
4 fortnight (3) | problem arise
(2)
Media Television
sources -
Radio
Newspapers
Agricultural
publications
Formal Scientists of
sources KVK/KAU
Agricultural
officers
BDO
Informal Family members
sources e
Neighbours
Friends and
relatives

Based on the total score obtained, the respondents were classified into three categories

with quartiles as check and expressed as frequency and percentage.

3.4.1.7 Extension agency contact
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It is operationalized as the degree of contact of farmers with various agricultural

officials for acquiring information on farming and other activities. Scoring procedure

used by Greeshma (2017) were followed after modifications. Scores were in the order

of 1, 2 and 3 for the responses ‘Never’, ‘Occasionally’ and ‘Regularly’.

SI. No. Extension personnel Frequency of contact
Regularly (3) | Occasionally (2) Never (1)
1. Agricultural scientist
2. Agricultural officer
3. Agricultural assistant
4, KVK
5. ATMA

Based on the total score obtained, the respondents were as low, medium and

high level of extension agency contact based on quartiles and expressed as frequency

and percentage. The possible score ranges from fifteen to five.

3.4.1.8 Mass media exposure

Operationalized as the extent to which farmer is exposed to different mass media

channels such as radio, television, newspaper, information material and farm magazines

etc. Scale used by Jaganathan (2004) were followed. The scale consisted of 8 statements

which were measured on a three-point continuum ranging from ‘Regularly’,

‘Occasionally’ and ‘Never’ with weightage of 3, 2 and 1 respectively. The minimum

and maximum score likely for each respondent was 8 and 24 respectively. The

respondents were categorized into low, medium and high mass media exposure based

on quartiles.

SI.No

Mass media

Frequency of exposure

Regularly (3)

Occasionally (2)

Never (1)
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1 Radio

2 Newspaper

3 Television

4 Farm magazines
5 Bulletins

6 Books

7 Films

8 Social media

3.4.1.9 Social Media Participation

Social media participation is operationally defined as the extent to which the

farmers take part or become involved in the social media. It was measured in terms of

frequency of use of social media channels and duration of time spent on social media

by the farmer.

Frequency of use of social media

Social media channels

Very often (3)

Somewhat

@)

often | Rarely (1)

Facebook

Instagram

Twitter

Telegram

Whatsapp

Duration of time spent on social media

Time

Score
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1lhour

2-3hours
3-5hours

More than 5hours

Al W N R

The scores obtained by a respondent on the frequency of use of social media
channels and duration of time spent on social media by the farmer were summed up
which gave his social media participation score. The respondents were categorized into
low, medium and high level of social media participation based on quartiles and

expressed as frequency and percentage.

3.4.1.10 Trainings undergone

Operationally defined as the number of days of online training received during
COVID-19 period. Scoring procedure followed by Geethu (2019) with suitable
modification were used. The respondents had been categorized into three, based on the

average of number of trainings attended.

SI.No Trainings undergone Scores
1 1 1
2 2-4 2
3 >5 3

3.5 Operationalization and measurement of dependent variable

3.5.1 Effectiveness of online agricultural technology transfer

Based on the objectives of the study, effectiveness of online agricultural

technology transfer was selected as the dependent variable.

In this study, effectiveness of online agricultural technology transfer was

operationally defined as the degree to which the agricultural information obtained
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through online methods are useful in producing a desired result in farm related

activities.

Effectiveness of online agricultural technology was measured using
effectiveness index. Scale used by Khan et al. (2017) with suitable modification were
used for the study. The effectiveness index consists of five dimensions, information
credibility, information adequateness, information understandability, information
accessibility and information applicability which have a positive influence on the
effectiveness of online agricultural technology transfer. Each of the dimensions were

measured and standardized.
Values of the dimensions were standardized with the formula;

Z Xi - Xmin
X

max Xmin
Which ranges from 0 to 1.

 Zi = standardized score of i"" individual of i"" dimension

« Xi=score of i"" individual of i dimension

*  Xmin = minimum score of obtained

*  Xmax = maximum score obtained

Effectiveness Index (EI) was used to measure the effectiveness of online
agricultural technology transfer of the respondents. The total score was calculated by
adding the standardized values obtained for the five dimensions. The total score ranges

from 0 to 5. This score was used to calculate the effectiveness index score.

Effectiveness Index (El) is given by the formula;

£l = %2, zi x 100

n

El = (sum of obtained standardized scores for the five dimensions / 5) x 100
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The index score of effectiveness ranges from 0 to 100. Based on the El, the

respondents were grouped into three categories namely low, medium and high,

considering the quartile values and expressed as frequency and percentage.

SI. No. Category Criteria
1. Low <Ql
2. Medium >Q1 to <Q3
3. High >Q3

The five dimensions and their respective items of measurement were provided

in the interview schedule and respondents were asked to respond to the statements.

3.5.2. Dimensions of effectiveness

The five dimensions of effectiveness of online agricultural technology transfer

were operationalized as follows;
3.5.2.1 Information Credibility

Defined as the degree to which the farmers can trust and believe the information
provided by the authority. By summing up the scores for different statements, the total

score was obtained. The score ranges from 5-20.
3.5.2.2 Information Adequateness

Operationally defined as the extent to which the information received are
sufficient and adequate for the farmers. By summing up the scores for different

statements, the total score was obtained. The score ranges from 5-20.
3.5.2.3 Information Understandability

Refers to the extent the information conveyed has been clear and
comprehensible to the receiver. By summing up the scores for different statements, the
total score was obtained. The score ranges from 5-20.

3.5.2.4 Information Accessibility
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Operationally defined as the extent to which the information is accessible to the
farmers on time. By summing up the scores for different statements, the total score was
obtained. The score ranges from 5-20.

3.5.2.5 Information Applicability

Defined as the extent to which the information is applicable to the real time
situation for the farmers. By summing up the scores for different statements, the total

score was obtained. The score ranges from 5-20.

3.6 METHODS ADOPTED BY FARMERS AND EXTENSION PERSONNEL

Different digital devices, digital platforms and web application used by the
farmers as well as extension personnel were identified based on the interaction and
discussion with the respondents during the data collection using the questionnaire. The
responses obtained were recorded on a five point continuum scale viz., most often, often,

sometimes, rarely and never were assigned score of 5, 4, 3, 2 and 1 respectively.

3.7 CONSTRAINTS

Constraints in availability, accessibility and utilization of online platforms for
agricultural technology transfer for farmers and constraints in organizing and
implementing online training programs by extension personnel were measured using
the schedule developed by the researcher for the study. The responses obtained were
recorded on a five point continuum scale viz., extremely important, important,
moderately important, slightly important and not at all important were assigned score
of 5, 4, 3, 2 and 1 respectively. The total scores of constraints were summed up and then
divided by the total number of respondents to obtain mean score. The constraints were

then ranked in descending order on the basis of these mean scores.

3.8 BLENDED LEARNING PACKAGE

Blended learning is a combination of both online learning and traditional physical

classroom interactions. An online pre-class event can be used to know the level of
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knowledge and skill of learner before the face to face class begins. A core classroom
event followed by online independent experiences, including interaction with online
resources or e-mentoring services could be used to develop communities of learners or

to engage in further discussions on advanced topics of individual interest (FAO, 2021).

The respondents were asked to mark their preference on a five point continuum
ranging from ‘most preferred’, ‘more preferred’, ‘preferred’, less preferred and ‘least
preferred’ with weightage of 5, 4, 3, 2 and 1 respectively for different modes learning
namely, e-learning, traditional class room learning and blended learning. Based on
frequency and percentage analysis, preference on different modes of learning were
calculated.

3.9 SUGGESTIONS

Suggestions to improve the effectiveness of online agricultural technology
transfer were collected from the respondents and experts based on interactions and

discussions.

3.10 DATA COLLECTION TECHNIQUES

A well-structured interview schedule and online-questionnaire were administered
to the respondent group. The questionnaire was directly administered to the respondents

by the investigator and responses were recorded.

3.11 STATISTICAL TOOLS USED FOR DATA ANALYSIS

Statistical methods used to analyse the data and draw conclusions are detailed

below;

3.11.1 Quartiles
The respondents were grouped based on the quartile values of independent and
dependent variables. After grouping of the respondents, their frequencies and

percentage were worked out.
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3.11.2 Frequency and percentage analysis
After grouping the respondents into various categories, percentage analysis was used
for simple and meaningful interpretation of the data. It is calculated by multiplying the

frequency with hundred and further dividing it with total number of respondents.

3.11.3 Mean
The mean is the average of a data set. The mean values were used to compare the two

categories of respondents for their independent and dependent variables.

3.11.4 Standard deviation
Standard deviation was used to quantify the amount of dispersion in a data set. It is the

positive square of the squared deviations taken from the arithmetic mean.

3.11.5 Karl Pearson Correlation
Karl Pearson Correlation was used to determine the relationship between the dependent

variable and independent variables.

3.11.6 Chi square analysis
Chi square analysis was used to find the relationship between categorical variables and

the dependent variables.

3.11.7 Regression analysis
The regression analysis was used to find the functional relationship between two

variables.

3.12. HYPOTHESIS

A research hypothesis is a conjectural statement of the relation between two or more
variables (Kerlinger, 1973). A hypothesis must be testable to allow a verification or
falsification. The null hypothesis set for the study were there exists no significant
relationship between independent variables and effectiveness of online agricultural

technology transfer.
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4. RESULTS AND DISCUSSION

This chapter highlights the findings of the study in line with the objectives. They are

categorized under the following subheadings.
4.1. Distribution of respondents based on socio economic characteristics
4.2. Effectiveness of online agricultural technology transfer

4.3. Correlation analysis between profile characteristics of farmers and dependent

variable

4.4. Methods adopted for online technology transfer

4.5. Constraints faced during online agricultural technology transfer

4.6. Blended learning package for online agricultural technology transfer

4.7. Suggestions for improving the effectiveness of online agricultural technology

transfer
4.8. Empirical model of the study
4.9. Future lines of research

4.10. Validation of hypothesis
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4.1. DISTRIBUTION OF RESPONDENTS BASED ON SOCIO ECONOMIC
CHARACTERISTICS

Results based on the respondents’ personal and social characteristics that were selected

through judges rating are presented below.
4.1.1. Age

Age was operationalized as the number of years completed by the respondent at the

time of investigation. Table 2 presents the distribution of respondents based on their

age.
Table 2. Distribution of respondents based on their age
N=100
Sl Category (years) Frequency Percentage
No
1 Young age 26 26
2 Middle age 51 51
3 Old age 23 23
Q1=42 Min=25 Mean= 47.99
Q3=55 Max=68 SD=9.31

From the analysis of Table 2 it is evident that majority of the respondents (51%)
surveyed belonged to the middle age category, followed by respondents in young age
(26%) and old age (23%). Mean age of respondents was found to be 47.99 years with
minimum age being 25 and maximum being 68. Similar findings were revealed by
Hashem et al. (2021).

4.1.2. Education

Education was operationally defined as the number of years of formal education

completed by the farmer. The respondents were grouped into different categories based
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Fig. 2. Distribution of respondents based on their age
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Fig. 3. Distribution of respondents based on their education
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on their level of education as illiterate, primary school, secondary school and collegiate.

Table 3 presents the distribution based on their education.

Table 3. Distribution of respondents based on their education

N=100
SI. No Category Frequency Percentage
1 Iliterate 0 0
2 Primary school 18 18
3 Secondary school 51 51
4 Collegiate 31 31

From the analysis of Table 3 it was inferred that all the respondents were literate with
educational qualification ranging from primary school to collegiate. Among the
respondents surveyed, 51 per cent were with educational qualification of secondary
school, followed by collegiate (31%) and primary school (18%). Famers with higher
educational qualifications would be having better exposure to online methods of
agricultural technology transfer. The results obtained are in par with Paul (2022) in her

study on effectiveness of e-marketing of cardamom.

4.1.3. Innovativeness

Innovativeness was defined as the degree to which an individual is prompt in adopting
a new practice and introducing changes into their operations if found practical and
feasible. Categorization according to the innovativeness is presented in Table 4.

Table 4. Distribution of respondents based on innovativeness

N=100
Sl. No Category Frequency Percentage
1 Low 22 22
2 Medium 49 49
3 High 29 29
Q1=18 Min= 13 Mean= 19.84
Q3=22 Max= 25 SD=3.04
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From the table 4 it can be inferred that majority of farmers were having medium level
of innovativeness (49%), followed by high (29%) and low (22%). Educated people with
mass media exposure, social media participation and high extension agency contact tend
to adopt innovations earlier than others. The findings of the study are in accordance
with results of Rahman (2015).

4.1.4. Social participation

Social participation is defined as the degree of involvement of farmers in various
activities and programmes of social organizations. Table 5 presents the distribution of

respondents based on their social participation.

Table 5. Distribution of respondents based on social participation

N=100
SI. No | Category Frequency Percentage
1 Low 22 22
2 Medium 50 50
3 High 28 28
Q1=15 Min= 10 Mean=17.88
Q3=21 Max= 17 SD=3.98

From table 5 it can be inferred that majority of the respondents (50%) had medium

social participation, followed by high (28%) and low (22%).

Table 6 & 7 shows the distribution of respondents based on nature of participation and

frequency of participation.

Table 6. Distribution of respondents based on nature of participation

Category Percentage
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Fig. 4. Distribution of respondents based on their innovativeness

Fig. 5. Distribution of respondents based on their social participation
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Not a member 54.4
Member 39.6
Office bearer 6

Table 7. Distribution of respondents based on frequency of participation

Category Percentage
Never 23.6
Occasionally 46.8
Regularly 29.6

39.6 per cent of the respondents were members of the different organizations and 54.4
percent were not a member in any organization. Only 6 per cent were office bearers. In
case of participation 46.8 per cent occasionally participated in meetings and 29.6
percent regularly attended the meetings. Percentage of respondents never attended

meetings was low (23.6%).

It can be inferred that for the respondents who were having membership either in one
or more than one organizations, these organization might act as ample source of latest
information and technologies. Low social participation might deprive the farmers to
exchange their views about latest information and technologies. Ultimately the
effectiveness of online agricultural technology transfer may depend upon the social

participation. Similar findings were observed by Islam (2015).
4.1.5. Information source utilization

Information source utilization is operationally defined as the sources from which
respondent receives relevant information on farming during COVID-19. Distribution
of respondents based on information source utilization was identified and are presented
in Table 8.
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Table 8. Distribution of respondents based on their information source utilization

N=100
SI. No | Category Frequency Percentage
1 Low 24 24
2 Medium 49 49
3 High 27 27
Q1=37 Min= 19 Mean=40.8
Q3=46 Max= 52 SD=7.13

A critical analysis of Table 8 reveals that 49 per cent of the respondents exhibited
medium level of information source utilization pattern followed by 27 per cent of
respondents with high utilization of information sources. Among the farmers, 24 per
cent fall in the category of low utilization of information sources. It can be inferred that
higher percentage of the respondents (49%) had medium level of information source

utilization.

Table 9. Distribution of respondents according to sources utilized and their

frequency
Sources Most often Often Sometimes Rarely
F % F % F % F %
Farm publications 39 39 31 31 27 27 3 3
Television 60 60 31 31 7 7 2 2
Films 39 39 38 38 14 14 9 9
News paper 94 94 3 3 2 2 1 1
Agricultural 20 20 27 27 42 42 11 11
exhibitions
Research scientists 10 10 43 43 33 33 14 14
Agricultural officers 54 54 31 31 9 9 6 6
Agricultural assistants | 56 56 28 28 10 10 6 6
Progressive farmers 40 40 33 33 25 25 2 2
Neighbors 37 37 43 43 15 15 5 5
Friends 44 44 41 41 12 12 3 3
Family 38 38 43 43 16 16 3 3
Relatives 26 26 45 45 23 23 6 6

Majority of the respondents sought information from newspaper and television and

considered it easily accessible source of information due to the COVID-19 scenario.
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Other source consulted by the respondents in decreasing trend of information source
utilization were agricultural assistants, agricultural officers, friends, progressive
farmers, farm publications and films, family, neighbours, relatives, agricultural

exhibitions and research scientists.

4.1.6. Information seeking behaviour

Information seeking behavior is defined as the view of farmers on search and use of
data sources based on frequency of participation, extent of usefulness of various sources
of information. Table 10 presents the distribution of respondents based on their

information seeking behavior.

Table 10. Distribution of respondents based on information seeking behavior

N=100
SI. No | Category Frequency Percentage
1 Low 24 24
2 Medium 45 45
3 High 31 31
Q1= 27 Min= 18 Mean= 29.84
Q3=33 Max= 40 SD=4.75

On perusal of Table 10 it is observed that 45 per cent of the respondents mainly fall into
medium level of information seeking behaviour, followed by 31 per cent and 24 per

cent in high and low level of information seeking respectively.

Table 11. Distribution of respondents based on frequency of information seeking

Sources Regularly | Once in | Whenever Never
fortnight problem

arise

F % F % F % F %
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Television 77 77 14 14 6 6 3 3
Radio 26 26 24 24 10 10 40 40
Newspaper 93 93 2 2 3 3 2 2

Agricultural publications | 55 55 35 35 8 8 2 2

Scientists of KVK/KAU | 17 17 32 32 |44 44 7 7

Agricultural officers 46 46 |31 |31 |19 19 4 4
BDO 3 3 3 3 49 49 45 45
Family members 35 35 38 38 25 25 2 2
Neighbours 32 32 |45 |45 |19 19 4 4
Friends and relatives 32 32 42 42 25 25 1 1

Table 11 indicates that major source of information for the respondents were newspaper
followed by television and agricultural publications. 93 per cent of the respondents
regularly used newspapers, may be due to the fact that it was cheap and easy to obtain.
The results of the study showing medium information seeking behaviour are in line with
the findings of Kavithaa (2014) and Kassem et al. (2021).

4.1.7. Extension agency contact

Extension agency contact is operationalized as the degree of contact of farmers with
various agricultural officials for acquiring information on farming and other activities.
The distribution of respondents based on their contact and frequency of contact with
different extension agencies were recorded and are shown in Table 12 and 13

respectively.
Table 12. Distribution of respondents based on extension agency contact

N=100

Sl. No Category Frequency Percentage
1 Low 15 15
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2 Medium 41 41

3 High 44 44
Ql=11 Min=7 Mean= 12.83
Q3=14 Max= 18 SD=2.53

It is evident from Table 12 that, majority of the respondents had high extension agency
contact (44%) followed by medium (41%) and low (15%).

Table 13. Distribution of respondents based on frequency of extension agency

contact
N=100

Category Regularly Occasionally Never

F % F % F %
Agricultural scientist | 13 13 77 77 10 10
Agricultural officer 60 60 33 33 7 7
Agricultural assistant | 57 57 35 35 8 8
KVK 19 19 70 70 11 11
ATMA 12 12 69 69 19 19
Others 8 8 61 61 31 31

Table 13 revealed that majority of the respondents had regular contact with agricultural

officer (60%) and agricultural assistant (57%). More than sixty percent of respondents
occasionally contacted agricultural scientists (77%), KVK (70%) and ATMA (69%).

It can be concluded that majority of the respondents consider extension agencies as a

source of updating knowledge and skills which ultimately leads to building self-

confidence. The contact with various extension agencies may widen the versatility of

an individual. Greater the extension contact, more will be the scope for developing the

potential to make use of the available information and technologies to maximize the

output from farming activities. The results of the study showing higher extension

agency contact is on par with observation of Patel et al. (2018) in their study relationship

between attitude of farmers towards FIG and their profile in Anand district of Gujarat,

indicating medium to high extension contact.
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Mass media exposure is defined as the extent to which farmer is exposed to different

mass media channels such as radio, television, newspaper, information material and

farm magazines etc. Table 14 presents the distribution of respondents based on their

exposure to mass media.

Table 14. Distribution of respondents based on their mass media exposure

N=100
SI. No | Category Frequency Percentage
1 Low 20 20
2 Medium 50 50
3 High 30 30
Q1=18 Min= 13 Mean=19.16
Q3=21 Max= 24 SD=2.44

It is evident from Table 14 that 50 per cent of the respondents had medium level of mass

media exposure. While 30 per cent of the respondents had high mass media exposure

and 20 per cent respondent had low level of mass media exposure.

Table 15. Distribution of respondents based on frequency of mass media used

Category Regularly Occasionally Never
F % F % F %
Radio 16 16 50 50 34 34
Newspaper 93 93 7 7 0 0
Television 67 67 30 30 3 3
Farm magazines 65 65 35 35 0 0
Bulletins 17 17 74 74 9 9
Books 33 33 61 61 6 6
Films 27 27 62 62 11 11
Social media 62 62 37 37 1 1

Table 15. Indicates that 93 percent of the respondents regularly used newspaper

followed by television (67%), farm magazines (65%) and social media (62%).

The results indicates that most of the farmers were in medium category of mass media

exposure. The reason might be that information reaches rapidly among the respondents

through mass media which will make a large number of farmers aware about latest
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information or technologies. It can be inferred that more than half of the respondents
were utilizing various media of information, which indicated that the farmers exhibited
enthusiasm in understanding various methods of agricultural technology transfer
through online mode. The result of the study is on par with the findings of Roy et al.
(2018).

4.1.9. Social media participation
Social media participation is defined as the extent to which the farmers take part or
become involved in the social media. Table 16 presents the distribution of respondents

according to their social media participation.

Table 16. Distribution of respondents based on their social media participation

N=100
SI. No | Category Frequency Percentage
1 Low 18 18
2 Medium 49 49
3 High 33 33
Q1=9 Min= 6 Mean= 10.92
Q3=12 Max= 18 SD=2.56

From the Table 16 it can be inferred that majority of the farmers had medium level of
social media participation (49%) followed by high (33%) and low (18%).

Table 17. Distribution of respondents based on the frequency of social media

participation

Category Regularly Occasionally Never
F % F % F %
Facebook 30 30 44 44 26 26
Instagram 5 5 18 18 7 77
Twitter 5 5 11 11 84 84
Telegram 13 13 34 34 53 53
Whatsapp 80 80 19 19 1 1
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It is clear from Table 17 that 80 per cent of respondents regularly used Whatsapp

followed by facebook (30%). Instagram and twitter were the least used social media

channels.

Table 18. Distribution of respondents based on time spent on social media

Time Frequency Percentage
1hour 20 20
2-3hours 60 60
3-5hours 20 20
More than 5hours 0 0

Table 18 revealed that majority of the farmers (60%) spent 2-3 hours in social media
followed by 3-5 hours (20%) and lowest for 1 hour (20%).

Improved internet connectivity in rural areas, affordability of smartphones, cheaper data

packages and increasing awareness about online methods might be the reason for the

results. The results of the study are in line with the findings of Mishra et al. (2022).

4.1.10. Trainings undergone

Operationally defined as the number of days of online training received during COVID-

19 period. Table 19 presents the distribution of respondents according to the numbers

of trainings undergone.

Table 19. Distribution of respondents according to trainings undergone

N=100
SI. No Training received Frequency Percentage
1 1 5 5
2 2-4 62 62
3 >5 33 33

Data in Table 19 revealed that majority of respondents (62%) undergone 2-4 number of

trainings. 33 per cent of the respondents attended more than five trainings, followed by
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5 percent respondents had attended only one training. The result might be because of
the medium level of information source utilization and majority of respondents were
middle and old aged who were not much proficient in handling digital devices and
online platforms. With increased familiarity and experience, farmers would develop a
positive attitude towards the transfer of agricultural technology through online
platforms, leading to improved effectiveness. Similar findings were observed by Islam
(2015).

4.2. Effectiveness of online agricultural technology transfer

4.2.1. Analysis of dimensions of effectiveness of online agricultural technology transfer

Effectiveness of online agricultural technology transfer was operationally defined as the
degree to which the agricultural information obtained through online methods are useful
in producing a desired result in farm related activities. In this study five dimensions of
effectiveness of online agricultural technology transfer includes information credibility,
information adequateness, information understandability, information accessibility and
information applicability. Quartiles were used for categorizing the respondents based
on the dimensions of effectiveness of online agricultural technology transfer. The

results are presented below.

Table 20 presents the distribution of respondents based on the dimensions of perceived

effectiveness of online agricultural technology transfer

Table 20. Distribution of respondents based on dimensions of perceived

effectiveness of online agricultural technology transfer

N=100
Sl Dimension Categories Frequency Percentage
No.
1 Information credibility Low (< 15) 19 19

Medium (>15 - < 17.75)| 56 56
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High (>17.75) 25 25
Information adequateness |Low (< 15) 22 22
Medium (>15 - < 18) 50 50
High (>18) 28 28
Information Low (< 13) 21 21
understandability
Medium (>13-<18) | 52 52
High (>18) 27 27
Information accessibility |Low (< 11) 19 19
Medium (>11-< 16) | 55 55
High (>16) 26 26
Information applicability |Low (< 15) 7 7
Medium (>15-<18) | 66 66
High (>18) 27 27

Table 20 indicates that majority of the respondents (56%) had a medium credibility on
the information provided through online methods. Similarly 25 per cent and 19 per cent
respondents had high and low level of information credibility. Credibility of the
information provided may influence the adoption of latest agricultural technologies as
farmers think them as worthy. For majority of the respondents (50%) adequateness of
information provided through online methods were medium. Similarly 28 per cent had

high level of information adequateness followed by low (22%).
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Respondents were classified into three categories as low, medium, and high based on
their comprehension of the information provided. The medium category had the highest
percentage of respondents at 52 per cent, followed by high at 27 per cent, and low at 21
per cent. Similarly 55 per cent of respondents falls in medium category based on
information accessibility. 26 per cent of respondents had high information accessibility
and 19 per cent had low accessibility to the information provided through online
methods. Based on the last dimension i.e. information applicability, 66 per cent of
respondents rated ToT through online mode having only medium level of applicability,
followed by high (27%) and low (7%).

Distribution of respondents based on the perceived effectiveness of online agricultural

technology transfer are presented on table 21.

Table 21. Distribution of respondents based on perceived effectiveness of online

agricultural technology transfer

N=100
SI. No. Category Frequency Percentage
1 Low (< 38.96) 24 24
2 Medium(>38.96 - < 73.31) 51 51
3 High (> 73.31) 25 25
Q1=38.96 Min= 20.56 Mean= 54.95
Q3=73.31 Max= 100 SD=20.68

It is evident from the Table that the effectiveness of online agricultural technology
transfer fall under medium category (51%) followed by high (25%) and remaining in
the low category (24%). By the online agricultural technology transfer farmers were
influenced moderately. To improve the effectiveness, training programs on ICT tools
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and online methods should be ensured and that will make online agricultural technology
transfer highly effective. The findings of the study are in line with the results of Khan
etal. (2017).

4.3. CORRELATION ANALYSIS BETWEEN PROFILE CHARACTERISTICS OF
FARMERS AND DEPENDENT VARIABLE
4.3.1. Relationship between effectiveness of online agricultural technology transfer and

independent variables

A correlation study was done to analyze the relationship of the profile characteristics of
farmers with effectiveness of online agricultural technology transfer. The coefficient of
correlation of the profile characteristics with effectiveness have been furnished in Table
22.

Table 22. Correlation between effectiveness of online agricultural technology

transfer and independent variables

SI. No. Independent variables Correlation coefficient (r)
1 Age -0.569***

2 Innovativeness 0.125NS

3 Social participation 0.333***

4 Information source utilization 0.265**

5 Information seeking behaviour 0.376***

6 Extension agency contact 0.221*

7 Mass media exposure 0.299**

8 Social media participation 0.467***
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[*** Correlation is significant at 0.001 level, ** Correlation is significant at 0.01 level
and *Correlation is significant at 0.05 level, NS — Non Significant]

From the above table it is clear that variables like social participation, information
seeking behavior and social media participation had positive and significant relationship
with effectiveness of online agricultural technology transfer at 0.001 level. Whereas
two variables namely information source utilization and mass media exposure were
positively and significantly correlated at 0.01 level of significance. The variable
extension agency contact had positive and significant relationship at 0.05 level.
Increased contact with extension functionaries, social participation, exposure to mass
media, and access to various information sources result in farmers utilizing online
methods more frequently for agricultural technology transfer, networking with experts
and peers. It was also inferred that age had negative and significant association with the
perceived effectiveness of online agricultural technology transfer. Innovativeness had
no significant relationship with effectiveness. This might be due to the fact that during
COVID-19 pandemic farmers irrespective of their level of innovativeness had no other
choices rather than adopting online classes and trainings. The analysis revealed that
farmers with high social participation, information source utilization, information
seeking behavior, extension agency contact, mass media exposure and social media

participation had better effectiveness of online agricultural technology transfer.

A chi square analysis was done to find the relationship of the profile characteristics of
farmers with effectiveness of online agricultural technology transfer. The factors that

associated are presented in the table below.

Table 23. Association of education and trainings undergone with effectiveness of

online agricultural technology transfer

Sl Categorical variables Low | Medium | High X2 P

No. (calculated)

1 Education | Collegiate 3 14 14 20.727 0.00035
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Secondary 11 29 11

school

Primary 10 8 0

school

Iliterate 0 0 0

2 Trainings | 1 2 20 2 12.8542 0.01201
undergone
2-4 2 32 17
>5 1 10 14

From the table 23 it is clear that variables education and trainings undergone had a
positive and significant relationship at 0.05 per cent level of significance. Education is
an important determinant of intensity of adoption of online methods for agricultural
technology transfer by farmers. Education makes farmers more capable of
understanding the benefits of online methods and make their better utilization. Number
of trainings undergone may influence the farmers and helps them to incorporate latest
technologies in their farming activities.

The regression analysis was carried out to find the relationship between the dependent
and independent variables. The major findings are presented in the below.

Table 24. Association of age with effectiveness of online agricultural technology

transfer

Variable t value P value
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Age -3.679 0.000

Review of the above table reveals that age had significant but negative relationship with
effectiveness of online agricultural technology transfer. It is clear from the results that
perceived effectiveness was higher among young and middle aged farmers. As the age
of the respondents increases the perceived effectiveness tends to decrease. This might
be due to the fact that young farmers uses a greater number of online methods as

compared to old farmers.

4.4 METHODS ADOPTED FOR ONLINE TECHNOLOGY TRANSFER
4.4.1. Online methods used by farmers

Various online methods have been used to transmit the agricultural information to
farmers. Different methods used by farmers for gaining agricultural information

includes digital devices, digital platforms and digital applications.
4.4.1.1 Digital devices used by farmers
Digital devices are those devices that can receive, process and send digital information

such as mobile phones, laptop, computers and tablets. Distribution of farmers based on

the frequency of use of digital devices are presented in table 25.

Table 25. Distribution of farmers based on the frequency of use of digital devices
for online agricultural technology transfer

N=100

Digital Frequency of use
devices

Never Rarely Sometimes Often Most often

F|]% | F|% | F | % | F|%]| F | %

Smartphone 5 2 1 1 2 2 | 33| 33| 62| 62

Laptop 36 | 36 | 24 | 24 | 22 | 22 | 13| 13| 5 | 5
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Deskiop 68 |68 | 16| 16| 7 | 7| 4l a]| 5|5
Tablet 80 |80 |12 | 11| 5 | 5| 2|21]2]1:2
Smartphone+ |40 | 45 | 28 | 28 | 16 | 16 | 7 | 7 | 1 | 1
laptop

Smartphone

. Godkon 730731313 4| 277111
Laptop + 80 | 80 | 14 | 14 | 1 1 | 4| 4|11
tablet

Deskiop+ | o | g5 | 8 | 8 | 2 | 2 | 4 | 4 | 1| 1
tablet

The results presented in table 25 reveals the details of various digital devices used by
farmers. The table shows that smartphone was the most common digital device used by
all the respondents. Panda et al. (2019) found that 90 per cent of the farmers have access
to mobile phones. That could be the reason why the respondents most often used
smartphone for online agricultural technology transfer. Among the respondents 22 per
cent indicated that sometimes they used a laptop to access information. Tablet and

desktop were the least used digital devices by the farmers.

4.4.1.2. Digital platforms used by farmers

Digital platforms are the digital space that provides facilities for users to interact
digitally. Distribution of farmers based on the frequency of use of different digital
platforms are presented in the table 26.

Table 26. Distribution of farmers based on the frequency of use of digital
platforms for online agricultural technology transfer

N=100

Digital Frequency of use
platforms

Never Rarely Sometimes Often Most often

F % F % F % F % F %

Google 1 1 3 3 5 5 47 | 47 44 | 44
meet
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Zoom 20 20 19 19 29 29 25 25 7 7

Webex 75 75 10 10 11 11 4 4 0 0

Microsoft 79 79 14 14 4 4 3 3 0 0
teams
KAU 57 57 29 29 11 11 2 2 1 1
MOOC

Data from the table revealed that Google Meet was the digital platform which was used
by the farmers most often, followed by Zoom. This might be because these applications
can be applied easily by downloading in the smartphones. Majority of the respondents
never used platforms like Webex, Microsoft teams and KAU MOOC.

Distribution according to frequency of use of Google meet and Zoom by farmers is

given in table 27.

Table 27. Distribution based on frequency of use of Google meet and Zoom by
farmers N=100

Frequency of digital platform used F %
Only Google meet were used 25 25
Only zoom were used 4 4
90% Google meet and 10% zoom were used 31 31
70% Google meet and 30% zoom were used 25 25
50% Google meet and 50% zoom were used 15 15
90% zoom and 10% Google meet were used 0 0
70% zoom and 30% Google meet were used 0 0

Table 27 indicates that 31 per cent of the farmers opined that 90 per cent Google meet
and 10 per cent Zoom were used for attending online classes and trainings. For online
sessions 25 per cent of the respondents used only Google meet. The reason for
preferring Google meet might be that it offers a more user-friendly interface which

makes the users comfortable while attending online classes and trainings.
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4.4.1.3. Digital applications used by farmers

Digital applications are any application software that can be used in a mobile phone,
computer, laptop or tablets. These can be accessed from any digital devices with internet
connection. Distribution of farmers according to use of digital applications are detailed
in the table 28.

Table 28. Distribution of farmers according to use of digital applications for online
agricultural technology transfer

N=100

Digital Frequency of use
applications

Never Rarely Sometimes Often Most often

F % F % F % F % F %

Whatsapp 0 0 1 1 1 1 41 | 41 | 57 | 57

Facebook 11 11 12 12 34 34 34 34 9 9

Instagram 65 | 65 17 17 13 13 2 2 3 3

Telegram 35 35 42 42 17 17 3 3 3 3
Twitter 72 | 72 | 20 | 20 5 5 2 2 1 1
YouTube 0 0 2 2 30 30 43 | 43 | 25 | 25

Agrirelated | 11 | 11 | 20 | 20 | 45 45 | 23 | 23 1 1
apps

Among the digital applications, 57 per cent of the respondents most often used
Whatsapp followed by YouTube (25%) for agricultural technology transfer. The reason
for selecting these applications for agricultural technology transfer might be the

popularity and ease of use compared to other digital applications.

4.4.2. Online methods used by extension personnel

Various online methods have been used to transmit the agricultural information to
farmers. Different methods used by extension personnel for agricultural technology
transfer includes digital devices, digital platforms and digital applications.
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4.4.2.1. Digital devices used by extension personnel

Distribution of extension personnel based on the frequency of use of digital devices are

presented in table 29.

Table 29. Distribution of extension personnel based on the frequency of use of
digital devices for online agricultural technology transfer

N=100
Digital Frequency of use
devices
Never Rarely Sometimes Often Most often
F % F % F % F % F %

Smartphone 0 0 0 0 6 12 13 26 31 62
Laptop 0 0 0 0 6 12 21 | 42 | 23 | 46
Desktop 2 4 14 | 28 16 32 8 16 | 10 | 20
Tablet 33 | 66 8 16 4 8 5 10 0 0
Smartphone+ | 2 4 7 14 18 36 23 46 0 0
laptop
Smartphone 11 | 22 8 16 18 30 10 | 20 6 12
+ desktop
Laptop + 39 | 78 4 8 4 8 3 6 0 0
tablet
Desktop + 36 | 72 | 11 | 22 3 6 0 0 0 0
tablet




57

Analysis of table 29 reveals that smart phones were used most often by 62 per cent of
the extension personnel. 46 per cent of the respondents indicated that they most often
uses a laptop for taking online trainings and classes for farmers. A combination of both
smartphone and laptop has also been used often by majority of the extension personnel
for online agricultural technology transfer. Desktop and tablets were the least used

digital devices among extension personnel also.

4.4.2.2. Digital platforms used by extension personnel

Distribution of extension personnel based on the frequency of use of digital platforms
are presented in table 30.

Table 30. Distribution of extension personnel based on the frequency of use of
digital platforms for online agricultural technology transfer

N=100

Digital Frequency of use
platforms

Never Rarely Sometimes Often Most often

F % F % F % F % F %

Google 0 0 0 0 0 0 18 36 32 64
meet

Zoom 0 0 1 2 17 34 24 | 48 8 16
Webex 9 18 20 | 40 15 30 6 12 0 0

Microsoft 19 38 25 50 6 12 0 0 0 0
teams
KAU 12 24 15 30 20 40 1 2 2 4
MOOC

Data from table 30 reveals that Google meet was used most often by majority of the
respondent (64%), followed by Zoom (16%). Majority of the respondents rarely used
Webex, Microsoft teams and KAU MOOC.

Distribution according to frequency of use of Google meet and Zoom by extension

personnel is given in table 31.
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Table 31. Distribution according to the frequency of use of Google meet and Zoom

by extension personnel

N=100

Frequency of digital platform used F %
Only Google meet were used 0 0
Only zoom were used 0 0
90% Google meet and 10% zoom were used 22 44
70% Google meet and 30% zoom were used 23 46
50% Google meet and 50% zoom were used 5 10
90% zoom and 10% Google meet were used 0 0
70% zoom and 30% Google meet were used 0 0

Table 31 indicates that 46 per cent of the extension personnel opined that 70 per cent
Google meet and 30 percent Zoom were used for taking online classes and trainings for
farmers. 44 per cent of the respondents used 90 per cent Google meet and 10 per cent
Zoom. 10 per cent of the extension personnel used 50 per cent Google meet and 50 per

cent Zoom for online agricultural technology transfer.

4.4.2.3. Digital applications used by extension personnel

Distribution of extension personnel according to use of digital applications are detailed
in the table 32.

Table 32. Distribution of extension personnel according to use of digital
applications for online agricultural technology transfer

N=100

Digital Frequency of use
applications

Never Rarely Sometimes Often Most often

F % F % F % F % F %

Whatsapp 0 0 0 0 0 0 13 | 26 | 37 74

Facebook 4 8 10 | 20 8 16 21 | 42 7 14

Instagram 14 28 21 42 13 26 2 4 0 0

Telegram 15 | 30 5 10 22 44 6 12 2 4
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Twitter 27 54 14 | 28 5 10 4 8 0 0

You tube 7 14 1 2 9 18 25 | 50 8 16

Agri related 10 20 14 28 24 48 2 4 0 0
apps

Among the digital applications Whatsapp was the most popularly used digital
application among the respondents compared to Facebook, Instagram, telegram and
twitter. 74 per cent of the respondents most often used Whatsapp for agricultural
technology transfer. Majority of the respondents never used twitter, instagram and

telegram.

The findings regarding the different online methods used by extension personnel for
agricultural technology transfer are in line with the results of Nyarko and Kozari (2021).

4.5 CONSTRAINTS FACED DURING ONLINE AGRICULTURAL
TECHNOLOGY TRANSFER

Constraints experienced by the farmers and extension officials during online
agricultural technology transfer were identified and were then ranked with mean score
for each. The constraints experienced by famers and extension officials are presented in

table 33 and table 34 respectively.

Table 33. Constraints faced by farmers during online agricultural technology
transfer

Sl Constraint Total Mean Rank in Rank in

No score score class total

a. Constraints in availability of online technology transferring methods

1 | Poor internet 413 4.13 1 1
connectivity

2 | Poor quality of content 265 2.65 4 16
provided

3 Information were not 258 2.58 5 17
received in time
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Lack of satisfactory 370 3.70 2 5
solution for individual
problems
Limited availability of 352 3.52 3 6
devices

Constraints in accessibility of online technology transferring methods
High cost of digital 405 4.05 2 3
devices
Expensive internet 409 4.09 1 2
packs
Unstable power 384 3.84 3 4
connection
Poor conditions of 332 3.32 4 10
equipment
Health problems 296 2.96 5 15

Constraints in utilization of online technology transferring methods

Lack of experience in
handling digital
devices

335

3.35

2

8

Poor knowledge in
handling online
platforms

333

3.33

Lack of two way
interaction

316

3.16

12

Lack of understanding
certain topics which
requires practical
knowledge

309

3.09

13

Noise and other
physical disturbances

336

3.36

More usage of
technical language

323

3.23

11

Difficulty in making
use of given theoretical
information

299

2.99

14

Table 33 indicates that the most important constraints faced by the farmer respondents
were poor internet connectivity, expensive internet packs and high cost of digital
devices. The other constraints perceived by respondents in the order of their importance
are unstable power connection, lack of satisfactory solution for individual problems,

limited availability of devices, noise and other physical disturbances, lack of experience
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in handling digital devices, poor knowledge in handling online platforms, poor
conditions of equipment, more usage of technical language, lack of two way interaction,
lack of understanding certain topics which requires practical knowledge, difficulty in
making use of given theoretical information, health problems, poor quality of content

provided and information were not received in time.

Out of the five constraints in availability of online technology transferring methods, the
first rank was given for poor internet connectivity. The other constraints in availability
in order of their importance are lack of satisfactory solution for individual problems,
limited availability of devices, poor quality of content provided and information were

not received in time.

Out of the constraints in accessibility of online agricultural technology transfer
methods, the first rank was given for expensive internet packs. The other constraints in
the order of their importance are high cost of digital devices, unstable power connection,

and poor conditions of equipment and health problems.

From the constraints in utilization of online agricultural technology transfer methods,
noise and other physical disturbances stood first and others were lack of experience in
handling digital devices, poor knowledge in handling online platforms, more usage of
technical language, lack of two way interaction, lack of understanding certain topics
which requires practical knowledge and difficulty in making use of given theoretical

information.

Table 34. Constraints faced by extension officials during online agricultural
technology transfer

Sl Constraint Total Mean Rank
No score score

1 | Poor infrastructure facilities 192 3.84 2

2 Inadequate staff strength 176 3.52 5

3 Poor internet connectivity 221 4.42 1

4 Lack of training to improve technical 170 3.4 6

knowledge
5 Lack of support from authorities 131 2.62 11
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6 | Poor co-ordination and co-operation 145 2.9 9
among different agencies under same
department
7 Lack of active participation of farmers 165 3.3 75
8 | Poor communication skills 139 2.78 10
9 | Poor technical skills 165 3.3 7.5
10 | Limited availability of devices 181 3.62 3
11 | Maintenance problems 179 3.58 4
12 | Health problems 113 2.26 12

Table 34 indicates that the major constraints faced by extension official during
organizing and implementing online training programs were poor internet connectivity,
poor infrastructure facilities and limited availability of devices. The other constraints in
the order of their importance are maintenance problems, inadequate staff strength, lack
of training to improve technical knowledge, lack of active participation of farmers and
poor technical skills, poor co-ordination and co-operation among different agencies
under same department, poor communication skills, lack of support from authorities
and health problems. The findings of the study are in conformity with the results of
Anand et al. (2020), Mishra et al. (2020) and Yaseen et al. (2020).

4.6 BLENDED LEARNING PACKAGE FOR ONLINE AGRICULTURAL
TECHNOLOGY TRANSFER

Blended learning is a combination of both online learning and traditional physical class
room interactions. Table 35 and table 36 represents the distribution of farmers and
extension personnel based on their preference on different modes of learning

respectively.

Table 35. Distribution of farmers based on the Preference on mode of learning

Mode of learning Most More Preferred Less Least
preferred | preferred preferred | preferred
F | % F | % F % | F | % | F | %
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Online learning 17 | 17 | 24 | 24 | 30 | 30 | 25 | 25 | 4 4

Traditional class 40 | 40 | 16 | 16 | 30 | 30 | 13 | 13 1 1
room learning
Blended learning 35 |3 | 31 | 31| 26 | 26 6 6 2 2

Table 35 indicates that majority of the farmers mostly prefers traditional class room
learning (40%) than the other two modes of learning; followed by blended learning
(35%) and online learning (17%).

Table 36. Distribution of extension personnel based on the preference on mode of
learning

Mode of learning Most More Preferred Less Least
preferred | preferred preferred | preferred
F | % F | % F % | F | % | F | %

Online learning 1 2 5 10 | 27 | 54 | 17 | 34 | O 0

Traditional class 23 | 46 | 13 | 26 | 14 | 28 0 0 0 0
room learning
Blended learning 21 | 42 | 15 | 30 | 11 | 22 3 6 0 0

Table 36 indicates that majority of the extension personnel prefers traditional class room
learning (46%), followed by blended learning (42%) and online learning (2%).

With the results obtained from the study, discussion with experts and review from
similar studies, a blended learning package were delineated. The blended learning
package consists of five phases namely; orientation, theory or practical sessions,
assistance, assessment and follow-up. Different models of blended learning like
supplemental blended learning, flipped class room blended learning, inside-out blended
learning and online driver model blended learning can be incorporated with different

phases of technology transfer.

Orientation consists of pre-class interaction with tutors in which learning objectives will
be dealt with the support of power-point in face to face classroom set up and also
through sharing the documents via online. Supplemental blended learning model

provides the learners additional information outside their fixed learning environment.
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This model could be incorporated with initial phase of technology transfer. Flipped
blended learning model is the one where learners are introduced to content at their home
and practice working through it at physical classroom supported by the instructor. This
model could be used during theory or practical session which could be held in
classroom/field or through augmented reality. Inside-out blended learning model is the
one where experiences are expected to end-up beyond the physical classroom. This
model also could be used in theory/practical sessions.

During assessment phase, in offline mode the trainees can contact the resource person
either personally or mutually. Whereas in online mode virtual contact can be done. For
assessment, skill demonstration could be conducted and evaluation through Google
forms can be offered. Next phase is follow-up which can be carried out through personal

face to face meetings and also through social networking.

4.7 SUGGESTIONS FOR IMPROVING THE EFFECTIVENESS OF ONLINE
AGRICULTURAL TECHNOLOGY TRANSFER

The major suggestions put forward by the farmers and extension personnel,

consolidated and supplemented with the observations of the researcher has been listed

below.

1. An e-studio consisting of all the necessary accessories, devices and other
facilities with stable internet connectivity can be set up in all training institutes,
research stations and colleges.

2. Trainings should be imparted on the use of ICT tools and online platforms
related to agriculture which will help the farmers to make use of agricultural
technologies through online mode.

3. Current infrastructure facilities available in the training institutes, research
stations, krishi bhavans and colleges need to be improved.

4. Trainings should be imparted to the participant farmers for the smooth
interaction through online platforms.

5. As smartphones are having more accessibility, more smartphone based

applications related to agriculture can be developed and made popular.
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6. Periodic advisories can be conducted through social networking.

7. More publicity to MOOC’s can be given to attract the farmers to take part in the
online courses offered.

8. Recordings of all the online classes could be bought to online library so that the
farmers can utilise the same in future also.

9. During visualization of technologies, more pictures and videos could be
incorporated.

10. A time limit of maximum 30-45 minutes should be kept for online classes and a
weekly follow up of the same should be done.

11. After the online session, time should be given for interaction and discussion.

12. Conducting online classes for theory portions followed by offline sessions for
practical part will be more effective.

13. Providing a time table of the online trainings and classes in advance will be
helpful for farmers in arranging and managing the farm activities and other
engagements accordingly.

14. Updated information regarding latest agricultural technologies and research
activities could be provided through web portals.

15. Augmented reality techniques could be incorporated while providing online

interactive sessions for demonstration of technologies.

4.8. EMPIRICAL MODEL OF THE STUDY

An empirical model of the study was developed to generate a brief idea about the entire
research work (Fig.30). Effectiveness of online agricultural technology transfer, the
dependent variable is placed in the centre. The five dimensions viz. information
credibility, information adequateness, information understandability, information
accessibility and information applicability are depicted as circles. The arrows indicates
correlation between independent and dependent variable. It is evident that education,
social participation, information source utilization, information seeking behaviour,
extension agency contact, mass media exposure, social media participation and
trainings undergone have positive as well as significant association with effectiveness

of online agricultural technology transfer. Whereas age was negatively and significantly
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associated. Conversely innovativeness was not significantly related to effectiveness of
online agricultural technology transfer.

4.9. FUTURE LINES OF RESEARCH

1. The study was carried out on a small sample population who attended online
trainings that was purposefully chosen. It is important to replicate the study
among those farmers who were facing digital divide.

2. Comparative analysis can be carried out by analysing the attitude of farmers
towards online agricultural technology transfer during pre and post COVID

scenario.

4.10. VALIDATION OF HYPOTHESIS

A research hypothesis is a statement about the expected outcome of a scientific study.
A hypothesis must be testable to allow a verification or falsification. In this study the

hypothesis set and established was;

There exists no significant relationship between independent variables and

effectiveness of online agricultural technology transfer.

The results from the table 22 revealed that independent variables namely social
participation, information seeking behaviour and social media participation were
positively and significantly correlated at 0.001 level of significance. Whereas
information source utilization and mass media exposure were positively and
significantly correlated at 1% level of significance. Variables like extension agency
contact, education and trainings undergone were positively and significantly correlated

at 5% level of significance. Thus the null hypothesis was rejected.
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5. SUMMARY

There has been a remarkable connect between technology and human
beings in every era. With the advancement of technology and the internet,
learning and teaching techniques are changing to meet the demands of the users.
Technology transfer can be main source to uplift the farming techniques and
living standards. Traditional extension systems are not effective enough to meet
the meet the growing food demands of the growing population. Current
technical era need to make efficient use of latest online technologies and ICT
tools in the field of agriculture. The farmers should receive agricultural
information as fast as possible so that they understand, accept and use the
information to produce a desired result. Effective use of electronic media seems
essential to keep farmers with latest agricultural information and technologies.
Usage of online media is the key option for the extension personnel as well as
farmers for effective agricultural technology transfer during COVID scenario.
At the same time a lot of constraints are facing by both for effective online
technology transfer. Hence an in-depth analysis on effectiveness of online
agricultural technology transfer among farmers, and to understand the methods
adopted by farmers and extension personnel and also to understand the
constraints faced by both while online learning and teaching, the present study
entitled “Effectiveness of online agricultural technology transfer during

COVID-19 pandemic” becomes very relevant.

The present study was conducted with the following objectives:

1.

Assessment of the effectiveness of online agricultural technology transfer for
the farmers during COVID-19 pandemic.

Appraisal of the methods adopted by extension personnel for online agricultural

technology transfer.

Exploration of constraints in availability, accessibility and utilization of online

platforms for agricultural technology transfer.
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4. Delineation of a blended learning package for effective online agricultural
technology transfer for farmers.

The study was conducted in Kerala among the farmers who received online training and
extension personnel who conducted training. A total of 150 respondents comprising of
100 farmers and 50 extension personnel, constitute the total sample size. The study
envisaged to assess the effectiveness of online agricultural technology transfer during
COVID-19 pandemic. Ten independent variables selected through judges rating were
age, education, innovativeness, social participation, and information source utilization,
information seeking behaviour, extension agency contact, mass media exposure, social
media participation and trainings undergone. Effectiveness of online agricultural

technology transfer was the dependent variable.

The data were collected from the respondents through personal interview using a well-
structured and pre-tested interview schedule. Appropriate statistical analyses were used

for interpretation of the data and generation of results.
The salient findings of the study were:

1. Majority of the respondents (51%) surveyed belonged to the middle age
category, followed by respondents in young age (26%) and old age
(23%).

2. Among the respondents surveyed 51 per cent were with educational
qualification of secondary school, followed by collegiate (31%) and
primary school (18%).

3. Majority of farmers were having medium level of innovativeness (49%),
followed by high (29%) and low (22%).

4. Majority of the respondents (50%) had medium social participation,
followed by high (28%) and low (22%). 39.6 per cent of the respondents
were members of the different organizations and 54.4 percent were not
a member in any organization. Only 6 per cent were office bearers. In
case of participation 46.8 per cent occasionally participated in meetings
and 29.6 percent regularly attended the meetings. Percentage of

respondents never attended meetings was low (23.6%).
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It was found that 49 per cent of the respondents exhibited medium level
of information source utilization pattern followed by 27 per cent of
respondents with high utilization of information sources. While 24 per
cent of the respondents fall in the category of low utilization of
information sources.

It is observed that 45 per cent of the respondents mainly fall into medium
level of information seeking behaviour, followed by 31 per cent and 24
per cent in high and low level of information seeking respectively.

It was evident that majority of the respondents had high extension
agency contact (44%) followed by medium (41%) and low (15%).

It was observed that 50 per cent of the respondents had medium level of
mass media exposure. While 30 per cent of the respondents had high
mass media exposure and 20 per cent respondent had low level of mass
media exposure.

It was revealed that majority of the farmers had medium level of social
media participation (49%) followed by high (33%) and low (18%). 80
per cent of respondents regularly used Whatsapp followed by facebook
(30%). Instagram and twitter were the least used social media channels.
Majority of the farmers (60%) spent 2-3 hours in social media followed
by 3-5 hours (20%) and lowest for 1 hour (20%).

It was found that majority of respondents (62%) undergone 2-4 number
of trainings. While 33 per cent of the respondents attended more than
five trainings, followed by 5 percent respondents had attended only one
training.

Majority of the respondents (56%) had a medium credibility on the
information provided through online methods. Similarly 25 per cent and
19 per cent respondents had high and low level of information
credibility.

For majority of the respondents (50%) adequateness of information
provided through online methods were medium. Similarly 28 per cent

had high level of information adequateness followed by low (22%).
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It was concluded that, based on the understandability of information
provided respondents were categorized into low, medium and high. 52
per cent of the respondents fall in the medium category, followed by high
(27%) and low (21%).

Based on information accessibility, 55 per cent of respondents fall in
medium category. Similarly 26 per cent of respondents had high
information accessibility and 19 per cent had low accessibility to the
information provided through online methods.

Majority of respondents (66%) had medium information applicability,
followed by high (27%) and low (7%).

It was found that the perceived effectiveness of online agricultural
technology transfer fall under medium category (51%) followed by high
(25%) and remaining in the low category (24%).

It was observed that independent variables like social participation,
information seeking behavior and social media participation had positive
and significant relationship with effectiveness of online agricultural
technology transfer at 0.001 level. Information source utilization and
mass media exposure were positively and significantly correlated at 0.01
level of significance.

It was concluded from the chi square analysis that education and
trainings undergone had a positive and significant relationship at 0.05
per cent level of significance.

From the regression analysis carried out it was found that age had
significant but negative relationship with effectiveness of online
agricultural technology transfer.

It was observed that smartphone was the most common digital device
used by all the respondents for online agricultural technology transfer.
Google Meet was the digital platform which was used by the farmers
most often, followed by Zoom. 31 per cent of the farmers opined that 90
per cent Google meet and 10 per cent Zoom were used for attending

online classes and trainings. Among the digital applications, 57 per cent
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of the respondents most often used Whatsapp followed by YouTube
(25%) for agricultural technology transfer.

It was revealed that smart phones were used most often by 62 per cent
of the extension personnel. While 46 per cent of the respondents
indicated that they most often uses a laptop for taking online trainings
and classes for farmers. Google meet was used most often by majority
of the respondent (64%), followed by Zoom (16%). Similarly 46 per cent
of the extension personnel opined that 70 per cent Google meet and 30
percent Zoom were used for taking online classes and trainings for
farmers. Whereas 44 per cent of the respondents used 90 per cent Google
meet and 10 per cent Zoom. Similarly, 10 per cent of the extension
personnel used 50 per cent Google meet and 50 per cent Zoom for online
agricultural technology transfer. While 74 per cent of the respondents
most often used Whatsapp for agricultural technology transfer. Majority
of the respondents never used twitter, instagram and telegram.

The most important constraints faced by the farmer respondents were
poor internet connectivity, expensive internet packs and high cost of
digital devices. The other constraints perceived by respondents in the
order of their importance are unstable power connection, lack of
satisfactory solution for individual problems, limited availability of
devices, noise and other physical disturbances, lack of experience in
handling digital devices, poor knowledge in handling online platforms,
poor conditions of equipment, more usage of technical language, lack of
two way interaction, lack of understanding certain topics which requires
practical knowledge, difficulty in making use of given theoretical
information, health problems, poor quality of content provided and
information were not received in time.

The major constraints faced by extension official during organizing and
implementing online training programs were poor internet connectivity,
poor infrastructure facilities and limited availability of devices. The
other constraints in the order of their importance are maintenance

problems, inadequate staff strength, lack of training to improve technical
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knowledge, lack of active participation of farmers and poor technical
skills, poor co-ordination and co-operation among different agencies
under same department, poor communication skills, lack of support from
authorities and health problems.

With the results obtained from the study, discussion with experts and
review from similar studies, a blended learning package were delineated.
The major suggestions to improve the effectiveness of online
agricultural technology transfer include setting up of an e-studio
consisting of all the necessary accessories, devices and other facilities
with stable internet connectivity in all training institutes, research
stations and colleges, trainings on the use of ICT tools and online
platforms related to agriculture, Periodic advisories through social
networking, More publicity to MOOC’s, conducting online classes for
theory portions followed by offline sessions for practical part, updated
information regarding latest agricultural technologies and research
activities through web portals and incorporating augmented reality
techniques while providing online interactive sessions for demonstration

of technologies.

Suggestions for future research work

1.

Comparative studies of attitude of farmers towards online agricultural
technology transfer during pre and post COVID scenario.

Analysis of blended learning for farmers after COVID-19 pandemic.

Study on formulation of strategies to improve the effectiveness of online

agricultural technology transfer.
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Ms. Arya P. S. (Ad. No. 2020-11-082), the post graduate scholar in the
Department of Agricultural Extension, College of Agriculture, Vellayani is undertaking
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Dr. Sangeetha K. G.



Effectiveness of online agricultural technology transfer during COVID-19
pandemic

Objectives

Assessment of the effectiveness of online agricultural technology transfer
for the farmers during COVID-19 pandemic; appraisal of the methods adopted by
extension personnel for online agricultural technology transfer; exploration of
constraints in availability, accessibility and utilization of online platforms for
agricultural technology transfer; delineation of a blended e-learning package for
effective online agricultural technology transfer for farmers.

Dependent variables

Effectiveness of online agricultural technology transfer is the dependent variable.

Independent Variables

The following independent variables are identified for the study based on the available
literature. Please v mark the relevancy of the variables in terms of MOR-Most Relevant,
MR- More Relevant, R-Relevant, LR-Less Relevant, LER- Least Relevant against the
appropriate column.

Variable Operational definition Relevancy rating (R - relevant)

NSL MOR |[MR |R |LR |LER

Age Refers to the number of
calendar years completed
by the farmers at the time
of investigation.

Education Defined as the level of
formal education attained
by the farmers at the time
of investigation.

Farming experience Refers to the number of
years the farmers has been
engaged in farming.

Size of land holding Refers to the actual land
owned by the individual
and the control he/she has
in its resources for a
secure living.




Family size

Defined as the total
number of members in the
respondent’s family at the
time of investigation.

Family income

Refers to the total
earnings of the family for
one year from farming
and other sources
expressed in terms of
rupees.

Cosmopoliteness

Refers to the degree to
which the respondent is
oriented to his/her
immediate social system.

Mass media exposure

Operationalized as the
extent to which farmer is
exposed to different mass
media channels such as
radio, television,
newspaper, information
material and farm
magazines etc.

Extension Agency
contact

It was operationalized as
the degree of contact of
farmers  with  various
agricultural officials for
acquiring information on
farming and other
activities.

10.

Risk bearing ability

Referred as the degree to
which the farmer was
oriented towards
encountering risks and
uncertainty during
COVID-19 pandemic

11.

Scientific orientation

Defined as the degree to
which a farmer is
motivated towards the use
of scientific method in
farming during COVID-
19 pandemic

12.

Economic Motivation

Operationally Defined as
the extent to which a




farmer is oriented towards
attainment of the
maximum economic ends
during COVID-19
pandemic.

13.

Information  sources
utilization

Refers to the sources from
which respondent
receives relevant
information on farming
during COVID-19
pandemic

14.

Innovativeness

Refers to the degree to
which the respondent was
relatively  earlier in
adopting new ideas for
increasing the production,
income from farming
during COVID-19
pandemic

15.

Information  seeking
behaviour

Refers to the view of
farmers on search and use
of data sources based on
frequency of
participation, extent of
usefulness of various
sources of information.

16.

Self confidence

Refers to the sense of
farmer about his ability,
initiative and zeal to
achieve his goal or aim.

17.

Problem solving
ability

Operationally defined as
the ability of the
respondent to recognise
the problem, find the
solution, decide on the
best one and employ it.

18.

Gender

Gender was
operationalized as the
biological distinction of
the farmers as either male,
female or others.

19.

Economic orientation

Defined as the position an
individual or a family
occupied with reference
to the prevailing average




standards of cultural
possessions, effective
income, material
possession and
participation  in  the
community.

20.

Retrievability

Extent to which
information provided can
be easily located and
received by any user.

21.

Relevancy

Opinion of respondents
about  suitability  of
information provided to
the user situations.

22.

Farm stress

Operationally defined as
the physical,
psychological, and
emotional reaction that
occurs during processing,
transportation,  storage
etc. at the time of COVID
-19 pandemic.

23.

Trainings undergone

Refers to the number of
days of online training
received during COVID-
19.

24,

Resilience capacities

Defined as the robustness,
adaptability, and
transformability of
farmers which can ensure
the ability of livelihood
strategies to  secure
livelihoods in the face of
COVID 19 pandemic
risks and stresses

25.

Social participation

Defined as degree of
involvement of farmers
in various social activities
and programmes

26.

Level of aspiration

Operationally defined as
degree to which the
individual gets his goals
realistically in relation to




his physical and mental
attribute

Flexibility

Refers to the degree to
which respondent alters

217. his/her decisions as per
the demand of the
situations.

28, Others if any please

specify
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TOPIC: EFFECTIVENESS OF ONLINE AGRICULTURAL TECHNOLOGY
TRANSFER DURING COVID-19 PANDEMIC

Note: i. The study period is 2020-21
ii. The information given by you is exclusively used for education purpose.
iii. The information will not be revealed to other organizations/individuals etc.

1. Name of the respondent:
2. Place:
3. Phone number:

I1. Personal and Socio-psychological Characteristics

1. Age (years):

2. Education
SI. No. Category Response
1 Iliterate
2 Primary school
3 Secondary school
4 Collegiate

3. Innovativeness

SI. No | Statements SA A ubD DA SDA

1 You would feel restless unless, you tryout
an innovative method which you have come
across




2 You are cautious about trying new
practices.

3 You like to keep up to date information
about the subjects of your interest.

4 You would prefer to wait for others to try
out new practices first.

5 You opt for the traditional way of doing
things than go in for newer methods.

4. Social participation

1. Nature of Participation

Nature of participation refers to the membership position of members in social

organizations.

2. Frequency of Participation

Frequency of participation refers to the nature of participation of members in social

organizations.

Organization Nature of participation Frequency of participation
Not  a| Member | Office | Never | Sometimes | Regularly
member bearer

Panchayat

Co-op society

Farmers club

Youth club

Socio-cultural

organizations

5. Information source utilization

Sources Frequency
Most often | Often (once | Sometimes Rarely (once
(once in a|inafortnight) | (once in a| inayear)
week) month)




1. Mass media sources

Farm publications

Television

Films

Newspaper

Agricultural
exhibitions

2. Personal cosmopolite sources

Research scientists

Agrl.officers

Agrl. assistants

Others ,specify

3. Personal localite sources

Progressive farmers

Neighbour

Friends

Family members

Relatives

6. Information seeking behaviour

Sources Regularly Once in | Whenever | Never
fortnight problem
arise
Media Television
sources :
Radio
Newspapers




Agricultural
publications

Formal
sources

Scientists
KVK/KAU

of

officers

Agricultural

BDO

Informal
sources

Family members

Neighbours

Friends
relatives

and

7. Extension agency contact

Extension personnel

Frequency of contact

Regularly Occasionally Never
Agricultural scientist
Agricultural officer
Agricultural assistant
KVK
ATMA
Others
8. Mass media exposure
SI.No Mass media Frequency of exposure
Regularly Occasionally Never
1 Radio
2 Newspaper




3 Television

4 Farm magazines
5 Bulletins

6 Books

7 Films

8 Social media

9. Social media participation

Which social media channels are you most active on?

Social media | Very often Somewhat often Rarely
channels

Facebook

Instagram

Twitter

Telegram

Whatsapp

How many hours do you spend on social media every day?

Time Response

1lhour

2-3hours

3-5hours

More than 5hours

10. Trainings undergone

SI.No Trainings undergone Response
1 1
2 2-4

3 >5




11. Information Credibility

Sl Statements Highly Effective | Ineffective | Highly
No effective ineffective
1 Information provided through
online training were reliable
2 Information provided were clear
and accurate.
3 Sources of provided information
were authorized and
professional.
4 Transfer  of incompatible
agricultural technologies were
less.
5 Prompt responses from the
authorities during the sessions
were received.
12. Information Adequateness
Sl Statements Highly Effective | Ineffective | Highly
No effective ineffective
1 Sufficient information were
received through online training
2 Information  received  were
adequate with the situation
3 Users could find the technology

purposeful during the time




4 The online methods were able to
provide information suitable to
the user resources.

5 Online trainings offered the most

updated information.

13. Information Understandability

Sl Statements Highly Effective | Ineffective | Highly
No effective ineffective
1 The received information were

easily understandable by the

user.
2 Complex concepts were

explained well by the speaker.
3 Simple language were used for

conveying information.
4 Issue of information overflow

were not there.
5 Clarity of information conveyed

were not affected by the

distraction in the medium.
14. Information Accessibility
Sl Statements Highly Effective | Ineffective | Highly
No effective ineffective
1 Information  provided were

easily retrievable by the farmers.
2 Recordings of the sessions were

accessible for the farmers.




3 Convenience of accessing the
information  through  online
training were better than
conventional training.

4 Session handlers were
accessible in post training phase.

5 Materials containing
information were shared
through web applications.

15. Information Applicability

Sl Statements Highly Effective | Ineffective | Highly
No effective ineffective
1 Information  provided were

applicable to the real time

situation.
2 Information provided were

appropriate to the user needs.

3 Information  provided were
feasible.
4 Information conveyed were

useful in practical dimension.

5 Information provided were
useful in future context.

16. Online methods used by farmers

I.  Digital devices used by farmers

Digital Frequency of use
devices

Never Rarely Sometimes | Often Most often

Smartphone
Laptop
Desktop
Tablet
Smartphone+
laptop




Smartphone
+ desktop

Laptop +
tablet

Desktop  +
tablet

Il.  Digital platforms used by farmers

Digital Frequency of use
platforms

Never Rarely Sometimes | Often Most often

Google meet

Zoom

Webex

Microsoft
teams

KAU
MOOC

Frequency of digital platform used Tick against the
option given

Only Google meet were used

Only zoom were used

90% Google meet and 10% zoom were used

70% Google meet and 30% zoom were used

50% Google meet and 50% zoom were used

90% zoom and 10% Google meet were used

70% zoom and 30% Google meet were used

1. Digital applications used by farmers

Digital Frequency of use
applications

Never Rarely Sometimes | Often Most often

Whatsapp

Facebook

Instagram

Telegram




Twitter

You tube

Agri related
apps

17. Constraints faced by farmers

i.  Constraints in availability of online technology transferring methods

Constraints

Extremely
important

Important

Moderately
important

Slightly
important

Not at all
important

Poor internet
connectivity

Poor quality of
content

provided
Information
were not
received in
time

Lack of

satisfactory
solution for
individual
problems

Limited
availability of
devices

Any  others,
specify

ii.  Constraints in accessibility of online technology transferring methods

Constraints Extremely | Important | Moderately | Slightly Not at all
important important | important | important

High cost of

digital devices

Expensive

internet packs

Unstable power
connection




Poor conditions
of equipment

Health
problems

Any
others,specify

iii.  Constraints in utilization of online technology transferring methods

Constraints

Extremely
important

Important

Moderately
important

Slightly
important

Not at all
important

Lack of
experience in
handling digital
devices

Poor
knowledge in
handling online
platforms

Lack of two
way interaction

Lack of
understanding
certain  topics
which requires
practical
knowledge

Noise and other
physical
disturbances

More usage of
technical
language

Difficulty in
making use of
given
theoretical
information

Any others,
specify

18. Blended learning

a. Have you heard of blended learning? (Yes/No)




b. Mark your preference on different modes of learning

Mode  of
learning

Most
preferred

More
preferred

Preferred

Less
preferred

Least
preferred

E-learning

Traditional
classroom
learning

Blended
learning

19. Suggestions to improve the effectiveness of online agricultural technology

transfer
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APPENDIX 11

TOPIC: EFFECTIVENESS OF ONLINE AGRICULTURAL TECHNOLOGY

TRANSFER DURING COVID-19 PANDEMIC

Note: i. The study period is 2020-21

ii. The information given by you is exclusively used for education purpose.

iii. The information will not be revealed to other organizations/individuals etc.

1. Name and designation of the Extension Personnel:

2. Online methods used by Extension Personnel during online trainings
I.  Digital devices used by Extension Personnel

Digital
devices

Frequency of use

Never

Rarely

Sometimes

Often

Most often

Smartphone

Laptop

Desktop

Tablet

Smartphone+
laptop

Smartphone
+ desktop

Laptop +
tablet

Desktop  +
tablet

Any others,
specify




I1.  Digital platforms used by Extension Personnel

Digital
platforms

Frequency of use

Never

Rarely

Sometimes

Often

Most often

Google meet

Zoom

Webex

Microsoft
teams

KAU
MOOC

Any others,
specify

Use of Digital Platforms in percent

Statements

Response (Tick against
the preference)

Only Google meet were used

Only zoom were used

90% Google meet and 10% zoom were used

70% Google meet and 30% zoom were used

50% Google meet and 50% zoom were used

90% zoom and 10% Google meet were used

70% zoom and 30% Google meet were used

I1l.  Digital applications used by Extension Personnel




Digital Frequency of use
applications

Never Rarely Sometimes | Often Most often

Whatsapp

Facebook

Instagram

Telegram

Twitter

You tube

Agri related
apps

Any others,
specify

3. Constraints faced by extension personnel in organizing and implementing
online training programs for effective technology transfer

Constraints Extremely | Important | Moderately | Slightly Not at all
important important | important | important

Poor
infrastructure
facilities

Inadequate staff
strength

Poor internet
connectivity

Lack of training
to improve
technical
knowledge

Lack of support
from authorities

Poor co-
ordination and
co-operation

among different
agencies under




same
department

Lack of active
participation of

farmers

Poor

communication

skills

Poor
skills

technical

Limited
availability
devices

of

Maintenance

problems

Health
problems

Any
specify

others,

4. Blended learning
a. Mark your preference on different modes of learning

Mode  of
learning

Most
preferred

More
preferred

Preferred

Less
preferred

Least
preferred

E-learning

Traditional
classroom
learning

Blended
learning

b. Suggestions to improve online agricultural technology transfer through
blended learning
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ABSTRACT

The study entitled “Effectiveness of online agricultural technology transfer
during COVID-19 pandemic” was undertaken during 2021-2022. The objectives were
the assessment of the effectiveness of online agricultural technology transfer for the
farmers during COVID-19 pandemic, to appraise the methods adopted by extension
personnel for online agricultural technology transfer, exploration of constraints in
availability, accessibility and utilization of online platforms for agricultural technology
transfer and delineation of a blended learning package for effective online agricultural

technology transfer for farmers.

The study was conducted in Kerala among the farmers who had undergone
online trainings and extension personnel who organized online trainings. A total of 150
respondents comprising of 100 farmers and 50 extension personnel, were randomly
selected for the study. The effectiveness of online agricultural technology transfer was
the dependent variable and ten socio economic and psychological variables selected

through review of literature and judges rating were the independent variables.

On analysis it was found that majority of the respondents (51%) surveyed
belonged to the middle age category, and 51 per cent were with educational
qualification of secondary school. Majority of respondents (49%) were having medium
level of innovativeness and social participation. About 49 per cent of the respondents
exhibited medium level of information source utilization pattern, while 45 per cent of
the farmers belonged to the medium category of information seeking behaviour.
Majority of the respondents had high extension agency contact (44%) which is
promising in technology transfer and adoption. Nearly half of the respondents had
medium level of mass media exposure and social media participation. Majority of

respondents (62%) undergone 2-4 number of trainings.



The results revealed that the perceived effectiveness of online trainings fall
under medium category (51%) followed by high (25%) and remaining in the low
category (24%).

The results of Karl Pearson correlation analysis revealed that independent
variables namely, age, education, social participation, information source utilization,
information seeking behaviour, extension agency contact, mass media exposure and
social media participation showed significant correlation to the effectiveness.
Innovativeness had no significant association with effectiveness. From the results of
chi square analysis, education and trainings undergone showed significant relationship
at 0.05 level. The regression analysis revealed that age had negative and significant

relationship with the dependent variable.

The important constraints faced by the farmer respondents were poor internet
connectivity, expensive internet packs and high cost of digital devices. The major
constraints faced by extension official during organizing and implementing online
training programs were poor internet connectivity, poor infrastructure facilities and

limited availability of devices.

More than 62 percent of the farmers and extension personnel used mobile
phones for online agricultural technology transfer. Among the digital platforms, Google
meet and Zoom were mostly preferred by both farmers and extension personnel.

WhatsApp was the mostly used digital application by the respondents.

Among different modes of learning, traditional class room learning was found
to be the most preferred platform by 40 per cent of farmers, followed by blended
learning (35%). Similarly, the most preferred teaching platform for the Extension
personnel was traditional class room learning (46%), followed by blended learning
(42%). Online learning was the least preferred platform by both farmers and extension
personnel. Based on the results of the study, review of related studies and expert
discussion, a blended learning package was delineated for improving the effectiveness

of online agricultural technology transfer for farmers.
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