Interactive self learning tool for livestock owners
Abstract

This paper provides a detailed account of development and assessment of a new need based and interactive ICT based self learning tool for the livestock owners of India , the “Pashudhan avum kukkut rog suchna pranali” (PAKRSP). Based on the need assessment and prioritization of  information needs of livestock owners of India  an ICT based self learning tool  was designed using multimedia tools in Hindi language alongwith its englishh version and its perceived utility was tested among the livestock owners. . The field assessment of PAKRSP has revealed that livestock owners have rated this learning tool very effective and interesting to enhance their knowledge and maintain interest  and were ready to pay a sum of INR 50 to INR 2000 for purchasing the learning tool. Making this electronic self learning tool available through Touch screen kiosks places of livestock owners interest can go a long way in inculcating awareness and knowledge about the major diseases of livestock and poultry and the ways to cure and prevent them thereby reducing the economic lossess . The ICT based learning tool for the farmers “ PAKRSP” is a unique individualized educational mechanism to assist farmers for learning about the various livestock and poultry diseases and their treatment and control measures. Till now the CD of both the self learning tools have been procured by  various organisations in the country.
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Introduction
Today India has  achieved the status of highest milk producer in the world with 121.8 MT milk production per annum. But still we are far behind in terms of per animal productivity. As per GOI report ( 2009), the average milk productivity of crossbred cows, indigenous cows and buffaloes in India is only 6.44, 1.97 and 4.3 kg/day respectively . Introduction of exotic breeds in India have increased the incidence of diseases especially Foot and Mouth Disease (FMD), Haemorrhagic Septicaemia (HS), peste-des-petits ruminants (PPR), Brucellosis, Mastitis, Blood protozoon diseases etc. India losses 4.45 billion US dollars (Rs.20,000 crores) per year due to the adverse effect of performance of the animals because of some diseases (Press Information Bureau, GOI, http://pib.nic.in). This situation implies that knowledge management for livestock health among the livestock owners should be the most important focal point for all livestock extension activities.

The great research efforts in our country have been able to develop new livestock technology for raising the production level of farmers but it is the strategy of technology transfer of the nation that determines the translation of scientific achievement to practice at farmers level. A recent survey by NSSO shows that only 5.1% of the households access any information on animal husbandry (NSSO, 2005). Corresponding figure for agricultural sector was 40.5%. The above situation strongly indicates that there is a need for developing suitable information systems for the livestock owners for educating them specifically about the livestock disease management which is the focal point in livestock production and has significant impacts on the economy of the livestock sector. In recent years information technology, empowered by multimedia and internet has opened a new vista for technology transfer. The multi-media capabilities of ICTs offer the potential to move beyond databases towards the presentation of information in formats that are more appropriate and meaningful to local populations. (Richardson, 1997)
Material and Methods
The present research was taken up with the major objective of development of a need based and highly interactive self learning tool  for livestock owners and assessment of its perceived utility among the end users. The study was conducted in three steps. Firstly for assessment and prioritization of the information needs of the livestock owners four years data of the Kisan Call centre, at Indian Veterinary Research Institute, Izatnagar from the year 2004 till December 2007 was collected , analysed and prioritized. Secondly based on the prioritized need an interactive self learning tool was developed for the farmers and professionals. Thirdly the field assessment of the learning tool was done by screening it at various places such as at the institute level to randomly selected  groups of the visiting farmers  and trainees. Further it was shown at randomly selected villages around the institute and at the farmers fairs at various institutes. Around 1600 livestock owners (farmers, entrepreneurs) have seen the Learning tool (PAKRSP). The data was collected from them using structured interview schedule. Data was screened and a total of 1570 interview schedule of livestock owners were analyzed for their opinion on the effectiveness of the learning tool in transmitting the information  to the target audience and also their willingness to purchase it.

Results and discussion
The development of the learning tool mainly included three steps : i) Identification and prioritization of information needs of livestock owners, ii) development of learning tool by collection of scientific information from reliable sources, storage, processing, classification, and display of the information using multimedia tools and iii) assessment of the learning tool in the field  among the livestock owners .

Identification and prioritization of information needs of livestock owners
Kisan Call centers (KCC) have been established all over the India  to deliver knowledge and information to the farmers exactly as per their requirements that too free of cost . Four years data of the Kisan Call centre, situated at Indian veterinary research Institute (IVRI) was analysed to gather the type of information seeked by the livestock owners/ farmers especially with regards to livestock health and production, as this centre is the level II node for veterinary related queries. A total of 3763 queries were asked from the level II node of Kisan Call Centre situated at IVRI from the two states of Uttar Pradesh and Uttarakhand. Majority of the information seeked by the livestock owners was related to buffalo (45.09 %) followed by cattle (39.04 %), goat (3.50 %), poultry (3.22 %) , pig (2.37 %), dog (2.13 %), dairy farming (1.03%) , fish (0.58 %), horse (0.39 %), bee keeping (0.35 %), sheep (0.19 %), rabbit (0.18 %) and miscellaneous subjects (0.64 %). Further the results reveal that with regards to cattle and buffaloes majority of the farmers asked the health related queries followed by reproduction and breeding related queries.The overall trend of the queries during the period 2004-2007 reveals that more than 60 percent of the calls were on health/ diseases followed by reproduction/ breeding (21.58%), production, management and nutrition (9.02%) and  trainings/extension (8.83%). (Tiwari et al, 2010)
Development of interactive learning tool entitled “ Pashudhan Avum Kukkut rog suchna Pranali” (PAKRSP)
As per the information needs of livestock owners a learning tool has been developed in two languages i.e., Hindi (official language of India) and English (International Language) which encompasses 78 disease of livestock (Cattle, Buffalo, Sheep, Goat, Pig, Horse ) and poultry and nine common package of practices for sustainable livestock and poultry production. The English Version of  the learning tool is entitled “ Livestock and Poultry Disease Information System” (LPDIS) ) and the Hindi Version  is entitled “ Pashudhan avum Kukkut Rog Suchna Pranali” (PAKRSP) . The learning tool is a comprehensive package containing information about all the infectious, non infectious, metabolic, parasitic, and fungal diseases of major livestock species i.e., Cattle, Buffalo, Sheep, Goat, Pig , horses and Poultry. 

The developed learning tool is a rich internet application and platform independent and compatible to all operating systems such as, Windows- 98, Microsoft XP- 2000, 2003, Windows- Vista and Linux. The system has been developed on Adobe creative suite 3.0 and designed using Adobe Flash and language used is html and action script 2.0
All the information is given in the form of text in both languages (Hindi and English) and supported by the voice backup, photographs and animations so the illiterate farmers can understand easily. The language chosen for the software was Hindi since apart from being the official language for the country, it is also the widely spoken language in the country and is spoken in the Northern and Central India covering as many as nine states of the country. In fact other researchers have also reported that content in local languages is imperative for information delivery when the population in the far-flung areas is not really conversant with English and having a low literacy rate (Bhattacharjee,2002) 

The major feature of this learning tool  is its highly appealing presentation along with audio backup which helps in inculcating greater understanding of the diseases  among the end users. As soon as the self learning tool “PAKRSP” is installed on the computer and is clicked, it takes the user to the First page / the Title page (Fig.1) of the tool which gives information about the PAKRSP and about the institute. 
To move further in the tool one has to enter the password in the space given. Once it is entered the user reaches to the inner title page of the tool. Here all the diseases of livestock  are grouped into various categories, according to the most common diseases of a group of animals and for poultry disease there is separate category (Fig. 2). 
A click on the selected group of  animals takes us to the inner link page (Disease index page) which displays the various diseases of that group of animals along with its name, visual and also gives audio once the mouse is rolled over the disease. (Fig.3).
Alongwith the voice a visual appears on the centre of the screen showing  the symptom of disease. Now if the farmer is interested in the disease he can click on the icon of the disease and can get more detailed information. This tool is specifically designed to give information on each disease under four major heads i.e., Parichay (Epidemiology), Rog ke lakshan (Symptoms), Upchar (Treatment) , roktham (Prevention and control) , to the livestock owners.  In first part Parichay (Epidemiology) the information on; susceptible animal species, age group, transmission agents, season and seriousness of the disease, indicating the probability of animal death in hours is given (fig.4). 
In second part Rog ke lakshan (Symptoms) information on the gross lesions and signs of a particular disease is given in the form of photographs and animations so the livestock owners can understand easily (Fig. 5). 
In third part Upchaar(Treatment) information on; action to be taken by the farmer after occurrence of particular disease, first aid measures for that disease are presented (Fig. 6) and moreover, in fourth part roktham (Prevention) the information on measures to be taken by the farmers to avoid the occurrence of disease is given (Fig.7). The learning tools , PAKRSP and LPDIS contains original, high quality photographs of majority of the diseases. Further the use of animations for depicting the various aspects of the diseases makes the learning tool more attractive and clear. Major feature of the learning tool is its interactivity i.e., it can be accessed by the learner as per his choice.

Assessment of the learning tool among the end users 
The learning tool so developed has been administered at field level among the  livestock owners for assessment of its perceived utility and its effectiveness in transmitting the information  to the target audience. Further farmers willingness to pay for the developed self learning tool  has also been assessed

Effectiveness of learning tool  in enhancing knowledge 

Majority of the livestock owners (62 %) found the learning tool ( PAKRSP) highly effective for adding to their existing knowledge level while around 1/3 rd of them (36% livestock owners) considered it as effective and only 3% of livestock owners considered it as not effective in enhancing their knowledge level (Table-1). A number of similar experiments on the use of ICT tools for enhancing knowledge in various fields of animal science and poultry have been taken up worldwide and these have also shown the worth of use of ICT tools for enhancing knowledge level of the rural poor/farmers and livestock owners. Some of these initiatives are “Livestock Guru”, “AHIS”, “Poultry expert system” which have revealed their impact on enhancing the knowledge level of the end users (Raju and Rao, 2006; Heffernan and Nielsen, 2007;Phand, 2008)
Relevance of contents of the learning tool

Relevance plays a crucial role in cognition and in communication (Sperber & Wilson 2002, Reboul & Moeschler 1998). As cognition is concerned, human beings seem to be sensitive to processing of relevant information and try to minimize cognitive efforts (processing efforts) while looking for cognitive effects. Relevance is best achieved in a learning process when a strong cognitive effort is balanced by a high cognitive effect. This means that in order to be efficient, e-learning should convey maximal information while requiring a strong attentional and

cognitive effort. Relevance of a learning tool indicates  that the tool has great worth or significance to the related aspects i.e., context, content and environment .The developed tool was assessed with respect to the relevance of contents of system to various aspects of important diseases of livestock and poultry. Majority of the livestock owners (53%) found the system relevant while around 44% of livestock owners found it highly relevant. Only 3% of livestock owners considered it as moderately relevant (Table-1). Keniston (2001) reported that, the development of locally relevant content is essential; whatever be the  mode of communication, the need to present locally relevant information intelligibly both in terms of language and in terms of the level of explanation is imperative. 

Perceived utility of the learning tool in decision making

Around 71% of livestock owners found the ICT based learning tool PAKRSP very useful for taking decisions with regards to animal health care , while 23.5 percent livestock owners found it just useful. Hardly, 5% livestock owners found it moderately useful (Table-1) Researchers have proven that the information delivered through ICT tools are of better quality and lead to making significantly better decisions on all aspects of livestock farming as compared to non ICT tools ( Ali ,2003).  This, implies that there is a huge potential of delivering information on animal health through developed self learning tools in our country and abroad as the system is in the national language Hindi and International Language English.

Preciseness  of content
Preciseness of the learning tool indicates that it should be containing exactly the material purported in the learning tool and should be understandable, internally consistent, and free from ambiguities. The information about all the diseases in the learning tool  has been presented in four major subheadings in bulleted form with hyperlinks and has been made concise as far as possible. Rating of the respondents on the preciseness of the learning tool reveal that majority (67%) of the livestock owners found the learning tools to be very precise , while 30% livestock owners stated it to be precise which means that the learning tool was providing exactly the information that it was intended to without unnecessary elaboration. Only around 3% of livestock owners regarded it as not precise and thought that it could be further precised. (Table-2)
Simplicity of content
Simplicity means that a learning tool contains a minimum of complexity, and its information and interface is simple to understand . In order to understand the subject, the content should be presented in simple and common language. The developed learning tool contain information about 78 diseases of livestock and poultry in English and Hindi language respectively. Majority of the livestock owners (52%) found it to be simple , while 44 percent reported it to be  very simple and  only around 4% termed it to be having difficult contents and reported that the contents need further simplification (Table-2)
Perceived Visual quality of the learning tool
A picture / visual is worth a thousand words. There is plenty of evidence from formal research studies to indicate that communication that has a visual component can be far more effective than communication that does not. The psychologist Jerome Bruner of New York University has described studies that show that people only remember 10% of what they hear and 20% of what they read, but about 80 percent of what they see and do. Training materials used by the federal government cite studies indicating that the retention of information three days after a meeting or other event is six times greater when information is presented by visual and oral means than when the information is presented by the spoken word alone. The same materials also cite studies by educational researchers suggesting that 83% of human learning occurs visually ( www.hp.com/large/ipg/assets/bus-solutions/power-of-visual-communication.pdf ). Effective visuals accomplish several important goals; they provide visual variety and stimuli to help keep the learner attentive and engaged. The developed learning tool contains original high quality photographs alongwith animations for each and every piece of information provided. Livestock owners were asked to rate the learning tool on its visual quality viz., photographs, appearance of screen, animations etc. Majority of the livestock owners (72%) reported the visual quality of the learning tool to be very good and appealing for keeping the learner attentive and engaged while  25 percent  of livestock owners termed it as good. Very few livestock owners (3.5%) rated it to be having average visual quality (Table-2)
Perceived audio quality of the learning tool
There lies immense importance of audio messages in learning and retention. Hearing is said to contribute to 11 percent to learning after sight (83 %) and its contribution to retention is 20 % (Dale Edgar, 1965).  The content of the learning tool is supported by the voice backup in English and Hindi language respectively, so that even illiterate users can also understand. The respondents were asked about the audibility of voice in terms of its clarity; pitch and pronunciation. Majority of the livestock owners (76%) graded it as having very good audio quality while 21% of livestock owners termed it as having good audio quality. Only 3% livestock owners ranked it as average (Table-2)
Willingness to purchase and desired price
 As regards the observations of respondents about their willingness to purchase the learning tool, majority of them (78.5% livestock owners) were willing to purchase it. Only 21% livestock owners expressed reluctance to purchase the tool (Table-3). The price offered for the PAKRSP by the livestock owners ranged from no cost at all to Rs. 2000. Majority of the livestock owners (64%) were prepared to pay out upto Rs. 50 for purchasing the information system. More or less, 8% of them wanted it to be provided free of cost and some of them (0.2%) were even willing to pay from Rs.1000 to 2000 (Table-3). The major reason for farmers willingness to purchase the learning tool (PAKRSP) reported was the information on animal health contained in it. In fact Survey of Farmers by the National Sample Survey Organization (NSSO) on “Access to modern technology for farming in India”, also indicates that out of those farmers who access any information on animal husbandry around 43 percent of this information relates to animal health while in Uttar Pradesh state around 70 percent households access  information on livestock health care followed by breeding and feeding  which indicates the importance of animal health care information. (Ali, 2011)
Commercial value of self learning tool  

The self learning tool PAKRSP and its English version LPDIS were widely popularized through the institute Website as well as through various extension methods such as exhibitions, kisan gosthies, printed literature and through the Indian postal services wherein a brief feature and utility of the learning tool was provided. The rate of the both the learning tools i.e., PAKRSP and LPDIS were fixed at Rs. 5000.00 per CD by the institute for each of the tool. A huge response was received in terms of demands from various organizations. Till now the CD of both the self learning tools have been sold to various Pharmaceutical Companies, State Department of Animal Husbandry, State Agriculture Universities, Veterinary Colleges, National Boards, Krishi vigyan Kendra and various ICAR institute. The Institute has earned a revenue of Rs. 1.97 lakhs till now from the commercialization of these learning tools which depicts the commercial value of these products.
The ICT based learning tool for the farmers “ PAKRSP” is a unique individualized educational mechanism to assist farmers for learning about the various livestock and poultry diseases and their treatment and control measures. Its interactivity allows the farmer to relate to the content , go forward and backward in the content, start at any point depending upon prior knowledge instead of always in a sequential way. It can lead to lower expenditure per farmer  to educate them as it can cater to a large number of farmers in less cost. Further the farmers will have freedom to  learn at their own speed .Thus the developed tool will help in self-directed learning which will lead to building self-confidence among the farmers. Field assessment of the learning tool in terms of its perceived utility among the farmers has shown that this product is capable of providing self learning experience and can create interest as well as enhance the knowledge of the learners. Making this electronic self learning tool available through Touch screen kiosks at veterinary hospitals, dispensaries, panchayat offices, block offices, milk cooperatives, and other such places of livestock owners interest can go a long way in inculcating awareness and knowledge about the major diseases of livestock and poultry and the ways to cure and prevent them thereby reducing the economic lossess due to  livestock diseases.
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Table 1: Utility of Learning Tool

	Parameters
	Livestock owners

	
	Frequency (n=1570)
	Percentage

	Effectiveness
	
	

	Highly effective
	965 
	61.46

	Effective
	595 
	35.99

	Not effective
	40 
	2.55

	Relevance
	
	

	Highly Relevant 
	690 
	43.95

	Relevant
	835 
	53.18

	Not Relevant
	45 
	2.87

	Perceived utility
	
	

	Very useful
	1119 
	71.27

	Useful
	369 
	23.50

	Not useful
	82 
	5.22


Table 2: User attributes of Learning tool

	Parameters
	Livestock owners

	
	Frequency (n=1570)
	Percentage

	Preciseness
	
	

	Very Precise
	1047
	66.99

	Precise
	475
	30.25

	Not Precise
	48 
	3.06

	Simplicity
	
	

	Very simple
	689 
	43.89

	Simple
	814 
	51.85

	Difficult
	67 
	4.27

	Visual Quality
	
	

	Very Good
	1128 
	71.58

	Good
	387 
	24.65

	Average
	55 
	3.50

	Audio Quality
	
	

	Very Good
	1195 
	76.11

	Good
	329 
	20.96

	Average
	46 
	2.93


 Table 3: Willingness to pay for learning tool

	Parameters
	Livestock owners

	
	Frequency (n=1570)
	Percentage

	Willingness to purchase
	
	

	Yes
	1233 
	78.53

	No
	337
	21.46

	Proposed price
	
	

	Free of cost
	123
	7.83

	Up to Rs. 50
	1000
	63.68

	51-100
	157
	10

	101-200
	135
	8.6

	201-500
	120
	7.64

	501-1000
	32
	2.04

	1001-2000
	3
	0.19
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