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Abstract— e-Learning is a modern tool in agriculture and aquaculture to propoagate instant scientific information and 
knowledge to farmers and other stakeholders. ICT based dissemination system has initiated in the form of e-Learning 
module in aquaculture in Gujarat under Tribal Sub Plan Programme. Opinion of 60 tribal farmers of Pathri village, Navsari, 
Gujarat, on information needs in aquaculture and allied activities have been investigated.  Based on the needs, e-Learning 
module titled “Banana shrimp: A potential diversified species for culture in low temperature coastal areas” was developed in 
English and Hindi. The module contains the information about seed availability, culture practices, economics and contact 
address etc. The prepared module was presented to the participants in the training programme conducted in Gujarat. Majority 
of the respondents agreed that they had intension to use the module in future (84%) and module is useful to deliver accurate 
and useful information (90%) to the tribal/aqua farmers and extension educators for knowledge sharing. This study also 
indicates that continuous efforts are required to improve the awareness about the usage of ICT tools and to establish the 
dissemination system and maintenance mechanism. 
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I INTRODUCTION 
Aquaculture is an important farming enterprise in the 
coastal agro-ecosystem which provides livelihood 
security to about one million coastal fish farmers, 
tribal communities and associated stakeholders. The 
technologies developed at the research institutes are 
needed to be communicated to the tribal/aqua farmers 
to upgrade information of the emerging 
advancements for sustain enhancement of the 
productivity and livelihoods in the changing 
environment. Digital technology is one of the fastest 
modes of communication technological innovations 
that led to the development of Information and 
Communication Technology (ICT) based tools such 
as e-Learning modules, expert systems, information 
delivery through mobile phones, short video films, 
knowledge centres, databases, web portal etc., for 
information dissemination through offline and online 
modes on various issues like agriculture and allied 
sectors, governance, health, education, employment, 
developmental schemes and guidelines etc.  
Asia has the highest number of ICT projects of which 
45 per cent of the world’s ICT projects are 
implemented in India [1]-[2]. Various ICT 
projects/initiatives such as aquachoupal, ikisian, 
Information Village Research Project of M. S. 
Swaminathan Research Foundation,  e-Arik and 
others to provide sustainable digital access to rural 
communities [3]-[4]. One of the ICT tool is the e-
Learning that has  drastically changed the way of 
disseminating and sharing of information especially 
in the field of agriculture and aquaculture by research 
institutes/organizations, universities, state 
departments, non-government organization etc. [5].  
In Gujarat, Community Learning Centres and mobile 
connectivity were established by Self Employed 
Women’s association for empowering the children 

and women in ICT tools in various agriculture and 
allied fields.  However,  village level ICT initiatives 
in aquaculture are almost non-existence in Gujarat 
especially for farmers in tribal areas such as Dandi, 
Surat, Khursad, Mahuvas, Pathri and Gandevi etc 
eventhough these areas exhibit vast resource potential 
for aquaculture development. The ICAR-Central 
Institute of Brackishwater Aquaculture (ICAR-
CIBA), Chennai and Navsari Agricultural University 
(NAU) facilitated the aquaculture development 
process through ICT that helps to disseminate faster 
information/knowledge empowerment of the farming 
community in aquaculture. Under Tribal Sub Plan 
development programmes an ICT based 
dissemination system in the form of e-Learning 
module on banana shrimp was developed based on 
the needs of tribal farmers of Pathri village, Navsari, 
Gujarat, was initiated. The paper presents the 1) 
framework for the development of e-Learning 
modules 2) presents the assessment of needs of tribal 
and aqua farmers and 3) discusses the structure of the 
module.   
 
II MATERIALS AND METHODS 
 
Need assessment 
Data were collected from 60 tribal farmers, Pathri 
village, Navsari, Gujarat, by employing a well-
structured and pre-tested interview schedule after 
briefing the ICT especially e-Learning module and its 
importance for disseminating information in 
aquaculture. Based on the inputs of the experts, three 
categories of needs assessment in e-Learning modules 
in aquaculture and its allied activities for tribal 
farmers were selected such as basal information, 
shrimp culture and  fish culture practices and allied 
activities. A number of parameters were arranged 
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under each of these three categories and the users 
taking part in the survey were asked to indicate their 
perceived extent of needs along a three point 
continuum namely mostly needed, somewhat needed 
and not at all needed, scores were assigned to these 
responses as 2, 1, and 0 respectively [6].  
The parameters included for identifying the needs of 
shrimp culture practices were: tiger shrimp, vannamei 
and banana shrimp. The needs of fish culture 
practices and allied activities were identified by five 
areas namely, milkfish, pearlspot, seabass, value 
added products from shrimp ad fish, and mud crab 
fattening. Base information included four parameters: 
addresses of fisheries/aquaculture related institutes 
and departments, coastal/tribal developmental 
programs, dynamic market information and 
educational/health oriented information.  
The respondents’ responses were recorded in the 
appropriate column against each parameter. The total 
needs assessment score of each parameter was 
obtained by multiplying the frequencies with the 
respective weights and summing them up. A 
summary of the measuring system of all three 
categories of needs of e-Learning module is presented 
in Table 1. On the basis of total needs assessment 
score of each parameter, ranks were assigned to all 
the parameters to ascertain their importance.  
 
Table 1. Dimensions of needs of e_Learning module 

and their measurements 

 
* This is based on a scale of 0 to 2, with mostly 
needed=2, somewhat needed=1 and not at all 
needed=0; possible score of each item is 0 - 120. 
 
Design and evaluation of an e-Learning module 
Initially, information base in banana shrimp was 
designed based on the existing literature and expert’s 
opinion who are all having experience and knowledge 
in banana shrimp culture. This base was converted 
into an electronic format using Adobe Flash Presenter 
7.0 in the form of presentation slides with necessary 
animation and navigation buttons. These slides are 
mixed with their corresponding background audio 
messages. Finally the audio mixed the presenter 
slides are developed in the form of an e-Learning 
module in banana shrimp. Based on the respondents, 
it was observed that english, hindi and gujarati was 
the preferred language for better dissemination of 
information to different stakeholders including 
extension personnel, students and farmers. In addition 
they expressed that the text attached with audio was 
suitable for the users who are not able to read and 
write.  

The prepared module was presented to the 
participants in the training programme conducted in 
Gujarat. Subsequently after a cooling period of one 
month a feedback was collected from randomly 
selected 25 participants to study the effectiveness of 
the e-Learning module using a structured 
questionnaire. Three point scale such as disagree 
(score 1), neutral (2) and  agree (3) were used for 
recording the respondents view towards the  contents, 
presentation of modules, interactivity, visual design, 
accessibility, user friendliness, module applicability 
and general assessment of the module. 
 
III RESULTS AND DISCUSSION 
 
Need assessment   
Total needs assessment score, were ascertained on the 
basis of the three points and their corresponding ranks 
of information needs of tribal farmers of Pathri 
village, Gujarat is depicted in Table 2. Though the 
respondents has already undergone demonstration 
and training in banana shrimp as alternative species 
during low temperature culture with the assistance of  
CIBA and NAU, they felt that information related 
with banana shrimp is needed to improve the culture 
practices of banana shrimp. The respondents required 
that the banana shrimp module to include seed 
availability, soil and water management, feed 
management, disease management and details of 
economics etc. However, limited interest was evinced 
in e-Learning module on tiger and vannamei shrimp 
culture.  
 

Table 2. Needs for the development of e-Learning 
modules in the study area 

 
 
Though information on shrimp culture ranks high, 
respondents recognize the potentiality of fish culture. 
They showed keen interest in milkfish, pearl spot and 
seabass culture practices.  In addition, the study area 
has potential resources for cage culture system in 
fisheries. CIBA and NAU jointly demonstrated the 
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cage culture system in fisheries and also providing 
the technical guidance for culture practices of 
milkfish, pearl spot and seabass in the study area. The 
respondents showed limited interest on information 
about value added products from fish and shrimp and 
mud crab fattening because of marketing problem and 
availability of water crabs in the study area 
respectively.  
Respondents’ evinced keen interest in information on 
coastal/tribal; development programs and also 
subsides for tribal communities and farmers, and 
welfare schemes for women and children from 
government agencies. Particularly important aspects 
of base information for all the respondents is market 
related information such as seasonal price 
differentials,  international market price, quality 
standards, exporters addresses etc. The information 
on addresses of state fisheries, aquaculture 
departments, agriculture and allied universities, co-
operative societies and farmers association for better 
communication and extension linkages had the next 
high ranking. Though the educational and health 
oriented programmes were not allotted directly to 
aquacultural activities, however, respondents have 
given the importance to obtain the educational and 
health information in CD ROM format. 
 
e-Learning module on banana shrimp  
Based on the overall needs assessment of the 
respondents, e-Learning module on banana shrimp 
named as “Banana shrimp: A potential diversified 
species for culture in low temperature coastal areas” 
(Fig. 1) was developed in English and Hindi. This 
module contains the main topics on banana shrimp 
viz., introduction, distribution and biology of banana 
shrimp, seed production, culture practices, economics 
and contact address. These main topics are divided 
into sub topics which in turn explain the culture 
practices of banana shrimp (Fig. 2).  
 

     
Fig. 1. e-Learning module on banana shrimp [7]-[8] 

 
The status of shrimp farming discusses about 
traditional practices of shrimp culture in West Bengal 
and Kerala, fluctuations of tiger shrimp production 
since 1995 due to major disease outbreak of white 
spot virus syndrome, and needs for diversification 
into different species such as shrimp, crabs and 
fishes. Species diversification topic provides 
information about other potential shrimp species such 

as L.vannamei, white shrimp, banana shrimp, ginger 
shrimp and kuruma shrimp. It also highlights that the 
banana shrimp has high potential and prospects as 
export commodity and culture during the winter 
season because it can tolerate low temperature and 
can be undertaken as a livelihood activity in 
otherwise laying the fallow and unutilized ponds as a 
profitable venture by the farmers. In addition, during 
winter season (October to March) in Gujarat, culture 
of tiger shrimp is not undertaken due to its slow 
growth. Alternatively banana shrimp culture can be 
adopted in the existing tiger shrimp ponds without 
any additional expenditure on capital cost. 
 

 
Fig. 2. Structure of banana shrimp e-Learning module 

 
CIBA initiatives session highlights the collaborative 
work of CIBA and NAU for the development of 
banana shrimp culture at Danti farm in Gujarat. 
Distribution and biology topic provides information 
about distribution of banana shrimp in India along its 
coastal areas. It also highlights the biologic aspects of 
banana shrimp. Details of brooder collection and seed 
production are also discusses under the seed 
production topic. Culture practices is subdivided  into 
areas covering pond preparation, stocking of quality 
of seed, feeding strategy, pond management and 
harvest. Pond preparation provides information about 
the different steps such as bleaching, drying, 
ploughing, eradiation of unwanted pests, liming, 
raising of water, bloom development required before 
stocking of seeds inside the pond. Feeding strategy 
highlights the types of feed, feed rate, timings and 
importance of frequent check try monitoring. Pond 
management provides information about usage 
pattern and its application of dolomite, probiotics, 
vitamin C etc. It also highlights the usage of paddle 
wheel aerators, monitoring of water and soil quality 
and sampling method. Harvest topic provides 
information about details of harvesting steps from 
draining the pond through the sluice gate to 
transportation of packed shrimp into processing units 
in refrigerator vans. Survey economics, total 
operational cost and net return/profit from the culture 
of banana shrimp per hectare for 110 days were 
discussed in the module. This module can be used as 
a ready reckoner for information about culture 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                   Volume-2, Issue-10, Oct.-2016 

Asynchronous E-Learning Module For Aquaculture Development in Gujarat 
 

76 

practices of banana shrimp by extension personnel, 
farmers, students and other stakeholders.   
 
Evaluation of the module 
The feedback collected from 25 participants (Table 3) 
indicated that the majority of the respondents agreed 
that they had intension to use the module in future 
(84%) and the module is useful to deliver accurate 
and useful information (90%) in the form of 
simplified version to the tribal/aqua farmers and 
extension educators for knowledge sharing. So 92% 
of the respondents agreed that the module is able to 
assist farmers / extension personnel in learning of 
brackishwater aquaculture technologies.  Around 
77% of the respondents revealed that multimedia with 
animation effects will increase the motivation of the 
learners. Chong et al. highlighted the importance of 
animation in e-Learning module towards the visibility 
of increasing the motivation factors among the 
learners [9]. Some of the respondents felt that though 
the module is free from technical problems, working 
skill is required to easily return to the closest logical 
point in the module. Most of the respondents (94.3%) 
expressed that the continuous efforts by institutions 
are required to improve the awareness about the 
usage of learning modules and to establish the 
dissemination system and maintenance mechanism.  
 

Table 3. Evaluation of an e-learning module 

 
 

CONCLUSION 
 
The total needs assessment score and their 
corresponding ranks of information needs of tribal 
farmers of Pathri village, Navsari, Gujarat, shows that 
the requirements of information on banana shrimp, 
milkfish, coastal/tribal developmental programs 
seabass, seabass and pearlspot culture practices. 

Based on needs, e-Learning module on banana 
shrimp was developed. It is useful to deliver accurate, 
environmentally sustainable information in the form 
of simplified version to the tribal/aqua farmers and 
extension educators for knowledge sharing. The ICTs 
combined with traditional extension methods such as 
face to face meetings, workshops, group discussions 
and demonstrations proves synergetic combination in 
the least developed tribal areas in coastal districts of 
India. However, continuous effort is being made to 
improve the awareness about the usage of leaning 
modules and to establish the dissemination as well as 
the dissemination system maintenance mechanism. 
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