


Formulation and Standardization of a Cognitive-Oriented Knowledge Test on Fodder Production and Its Utilization 
ABSTRACT
The present study aimed to develop and standardize a cognitive-oriented knowledge test to assess farmers’ understanding of fodder production and its utilization in the Jammu district. A comprehensive pool of 155 knowledge items covering key domains—fodder scenario, crop selection, cultivation practices, advanced production techniques, preservation methods, feeding practices, government schemes, non-conventional feed resources, and market linkages—was initially generated through literature review and expert consultation. After relevancy screening, 94 items were retained and subjected to item analysis using difficulty and discrimination indices. Based on established statistical criteria, 49 items were finally selected for inclusion in the standardized test, with difficulty index values ranging from 30–80 and discrimination indices between 0.30–0.55. The reliability of the instrument was confirmed using the split-half method (0.85) and the Spearman–Brown prophecy formula (0.91), while internal consistency measured through Cronbach’s alpha was 0.823 (p < 0.05). Content validity was ensured through expert evaluation. The standardized knowledge test provides a scientifically validated tool for systematically measuring farmers’ cognitive understanding of fodder production and utilization practices. Its structured format allows researchers, extension professionals, and training institutions to objectively assess baseline knowledge levels, identify specific knowledge gaps, and evaluate learning outcomes following capacity-building interventions. By administering the test before and after training programs, practitioners can quantitatively measure improvements in farmers’ knowledge and determine the effectiveness of training modules, instructional strategies, and extension approaches. Furthermore, the scale serves as a useful monitoring and evaluation instrument for agricultural and livestock extension services by enabling comparison of knowledge levels across regions, farmer groups, and time periods. Consequently, the standardized test can support evidence-based planning, refinement of extension strategies, and the design of targeted training programs aimed at improving fodder production, feed management, and overall livestock productivity.
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INTRODUCTION
Agriculture and animal husbandry in India have historically been interdependent, forming a resilient mixed farming system that supports rural livelihoods and cultural traditions. Mixed farming remains central to the livelihood strategies of millions of small and marginal farmers, offering economic stability and ecological sustainability (Maitra et al., 2021). The rising demand for dairy, meat, and other livestock-derived products highlights the growing economic relevance of this sector. However, the sector continues to be challenged by persistent shortages of quality fodder, an issue that significantly limits livestock productivity across the country. India supports nearly 15% of the world’s livestock population, yet suffers from substantial deficits in green fodder, dry fodder, and concentrates, necessitating urgent attention to fodder production systems and feed resource management (Singh & Kumar, 2023).
Recent developments in India show a major thrust toward climate-resilient, high-yielding forage varieties, integrated crop–livestock systems, and improved silage and haymaking technologies through institutions such as ICAR-IGFRI and state livestock missions. Improved cultivars, such as CO-5 and CO-6 hybrid Napier, multi-cut sorghum hybrids, berseem BL-42, and short-duration oat varieties, have significantly enhanced year-round fodder availability (ICAR-IGFRI, 2022). 
In resource-scarce and ecologically sensitive regions such as Jammu and Kashmir, livestock rearing continues to serve as a critical livelihood source. With an estimated 8.33 million livestock as per the 20th Livestock Census, the growing animal population exerts considerable pressure on the already limited availability of fodder (Government of India, 2019). Notably, only approximately 4% of the cultivable land in Jammu and Kashmir is dedicated to fodder cultivation, resulting in chronic feed shortages and dependence on external sources (Wani et al., 2024). Addressing this gap requires technological advancements and enhanced awareness and adoption of best practices in fodder production, conservation, and utilization.
Given these challenges, stakeholder knowledge, ranging from farmers to extension workers and students, plays a decisive role in improving fodder production and utilization. Knowledge gaps, misconceptions, and inconsistent cognitive understanding are major barriers to adopting improved practices. Therefore, there is a strong need for the formulation and standardization of a cognitive-oriented knowledge test that can systematically measure, compare, and interpret the knowledge levels of diverse stakeholder groups. Such a tool will support targeted training, capacity-building programs, and more effective dissemination of fodder technologies, ultimately contributing to sustainable livestock productivity in India and aligning with global advancements in forage research in the future.
MATERIAL AND METHOD 
Development of the Knowledge Test
The present study aimed to develop and standardize a knowledge test to assess farmers’ understanding of fodder production and its utilization. The test was designed to measure the cognitive competence of livestock farmers regarding key technical and management aspects associated with fodder resources and feeding practices.
Item Collection
The initial pool of knowledge items was generated through an extensive review of relevant literature and consultation with knowledgeable sources. Information was collected from reference books, scientific publications, extension bulletins, and other documented materials related to fodder production and utilization. In addition, valuable inputs were obtained through discussions with extension personnel, subject matter specialists, agricultural scientists, and professional colleagues working in the field of animal husbandry and fodder management. Based on these sources, a comprehensive list of 155 statements covering major aspects of fodder production and utilization was prepared.
The collected items represented important thematic areas such as the fodder scenario, selection of suitable fodder crops, cultivation practices, improved fodder production technologies, fodder preservation methods, feeding and utilization practices, non-conventional feed resources, government initiatives, and marketing aspects. Care was taken to ensure that the statements were clear, relevant, and capable of eliciting objective responses from respondents.
Screening and Selection of Items
The preliminary list of 155 statements was carefully examined to remove ambiguous, repetitive, and irrelevant items. The statements were also evaluated for clarity, appropriateness, and relevance to the study objectives. Through this preliminary screening process and expert consultation, the number of items was reduced to 94 statements. These statements were considered suitable for further refinement and testing in the development of the standardized knowledge assessment tool.
Cognitive Domains of the Knowledge Test
The knowledge test was designed to capture multiple cognitive dimensions associated with farmers’ understanding of fodder production and utilization. The items were framed to assess different levels of cognitive ability, including recall of factual information, comprehension of basic concepts, and application of knowledge in practical livestock management situations. Some items also aimed to evaluate analytical understanding of fodder management practices, such as identifying appropriate fodder crops, recognizing improved cultivation methods, and selecting suitable preservation and feeding strategies under different farm conditions.
By incorporating these cognitive aspects, the knowledge test was structured to provide a comprehensive assessment of farmers’ conceptual understanding as well as their ability to apply relevant information in real-life farming situations. This approach ensured that the instrument could effectively measure not only basic awareness but also the practical knowledge required for improving fodder production and its efficient utilization in livestock farming systems.
RESULTS AND DISCUSSION
The relevance testing of items was performed using the method described by Bellagi et al (2022). Items with a mean relevancy score of 2.44 or higher and a relevancy weightage greater than 0.80 were retained for the item analysis (Table 1). In this way, 94 items were found to be most relevant by the experts and selected for further analysis.
Table 1. Items with relevancy weightage and mean relevancy score
	S. No
	Knowledge Item
	MRS
	RW
	RP
	Remarks

	A.
	Fodder Scenario

	1. 
	How much arable land in J&K is under fodder cultivation? 
	2.38
	0.79
	79.0
	E

	2. 
	How much deficient is J&K in green fodder availability?  
	2.35
	0.78
	78.0
	E

	3. 
	How much deficient is J&K in dry fodder availability
	2.32
	0.77
	77.0
	E

	4. 
	How much green and dry fodder does the state of J&K imports each year? 
	2.42
	0.79
	79.0
	E

	5. 
	Do you know that Jammu and Kashmir imports 9,000 metric tonnes of animal feed each year? 
	2.29
	0.76
	76.4
	E

	6. 
	Do you know Jammu and Kashmir administration has announced a Rs 129.05 crore initiative to reduce fodder deficit and boost livestock sector under the Holistic Agriculture Development Programme (HADP) in the union territory? 
	2.20
	0.68
	68.0
	E

	
	
	
	
	
	

	B.
	Crop Selection for round the year fodder production

	7. 
	The crops that are cultivated plant species & are utilised as livestock feed which are harvested and used for stall feeding are known as?  
	2.38
	0.79
	79.0
	E

	8. 
	What are the main sources of fodder in India? 
	2.63
	0.87
	87.4
	S

	9. 9.
	How many fodder growing seasons are there in India?
	2.38
	0.79
	79.0
	E

	10. 
	What are the two distinct crop seasons of Jammu region? 
	2.61
	0.88
	88.2
	S

	11. 
	When is the Kharif Crop grown & cultivated?    
	2.24
	0.75
	75.0
	E

	12. 
	Which cereal fodder is grown in Kharif season? 
	2.26
	0.75
	75.0
	E

	13. 
	Which among the following are legume fodder crop of kharif season?
	2.55
	0.84
	84.7
	S

	14. 
	When is the Rabi Crop grown & cultivated? 
	2.26
	0.75
	75.0
	E

	15. 
	Which cereal fodder is grown in Rabi season? 
	2.30
	0.70
	70.0
	E

	16. 
	What are the leguminous fodder crops that can be grown in Rabi season? 
	2.70
	0.90
	89.6
	S

	17. 
	Which among the following is non leguminous fodder? 
	2.36
	0.74
	74.0
	E

	18. 
	Which among the following  is  annual leguminous fodder? 
	2.42
	0.79
	79.0
	E

	19. 
	Which one of the following is an important legume fodder crop of kharif season, used as a green manuring crop & grows best on well- drained deep loamy soils? 
	2.40
	0.78
	78.0
	E

	20. 
	Which fodder crop is known as the King of fodder? 
	2.70
	0.90
	89.6
	S

	21. 
	Which fodder crop is known as the Queen of fodder? 
	2.63
	0.89
	89.1
	S

	22. 
	Do you know that lucerne is a perennial leguminous fodder crop. 
	2.24
	0.75
	75.0
	E

	23. 
	In tropical & sub- tropical areas like Jammu district, September- November is the only suitable time for sowing the lucerne crop. 
	2.40
	0.78
	78.0
	E

	24. 
	Do you know that lucerne is the most nutritious fodder legume rich in proteins, Calcium & Phosphorous?
	2.54
	0.85
	85.1
	S

	25. 
	Do you know that cowpea is often grown in combination with jowar & bajra for increasing nutritive value of fodder under irrigated as well as rain-fed conditions. 
	2.35
	0.78
	78.0
	E

	26. 
	Bajra crop is suitable for Kandi region of Jammu division. 
	2.38
	0.79
	79.0
	E

	27. 
	Which fodder crop stands best when there is low rainfall & high humidity? 
	2.18
	0.70
	70.0
	E

	28. 
	Do you know that Pioneer Jowar is a hybrid variety , popular in J& K district & has better capability of regeneration i.e it’s a multi-cut variety & give 2-3 cuts? 
	2.20
	0.68
	68.0
	E

	29. 
	Are you aware that Deenanath grass is an important annual grass due to its good nutritive value & palatability to all classes of livestock? 
	2.24
	0.75
	75.0
	E

	30. 
	Kazungula grass( Setaria) is an important leafy & palatable grass, used well for hay/ grazing & has a good winter growth. 
	2.26
	0.75
	75.0
	E

	31. 
	Which among the following is the fodder tree? 
	2.30
	0.70
	70.0
	E

	32. 
	In which month the summer and winter lean period is observed?
	2.35
	0.78
	78.0
	E

	33. 
	Do you know , subabool is an evergreen tree, also known as “miracle tree”, grown for improving soil fertility & fodder, as it’s a deep rooted leguminous plant & a good source of proteins for animals?
	2.38
	0.79
	79.0
	E

	34. 
	Succulent feed & dry roughage contains 60-90% & 10-15% moisture respectively. 
	2.29
	0.76
	76.4
	E

	35. 
	Teosinte (Mak Chari) is an intergenic cross between maize & chari. 
	2.24
	0.75
	75.0
	E

	36. 
	Which crop is grown foe providing green fodder in drier months of May-June & October-November?  
	2.38
	0.79
	79.0
	E

	37. 
	Mak Chari is more tolerant to insects, pests & diseases in comparison to maize & sorghum? 
	2.49
	0.83
	82.4
	S

	38. 
	Which climate factor is most important for selecting suitable fodder crops? 
	2.35
	0.78
	78.0
	E

	39. 
	Do you know that selecting fodder crops adapted to local conditions helps in maximizing yield and minimizing risks of crop failure?
	2.38
	0.79
	79.0
	E

	40. 
	How many lean periods are there in India during which there is shortage of green fodder? 
	2.20
	0.68
	68.0
	E

	41. 
	What are the different combinations of fodder crops sown for summer and winter lean periods? 
	2.42
	0.79
	79.0
	E

	C.
	Fodder cultivation practices:

	42. 
	Does the nutritive value of a crop decreases as its age increases?
	2.60
	0.87
	87.3
	S

	43. 
	Cultivation of leguminous & non - leguminous fodder results in better soil health & higher production. 
	2.44
	0.81
	80.2
	S

	44. 
	Do you know that Jowar should be cut for fodder when lower leaves starts yellowing / before the stem gets woody or when crop has one half / one third heads emerged?
	2.18
	0.70
	70.0
	      E

	45. 
	Do you know mixing berseem & mustard @0.4kg , increases the quality of fodder at first cut?
	2.30
	0.70
	70.0
	E

	46. 
	Oats can be grown on all soil types , except water-logged & extensive saline soils; does well on loan & clay - loam soils.
	2.38
	0.79
	79.0
	E

	47. 
	Which farming method is used to utilise the space between the main crops and to produce more yield of fodder per unit area?
	2.66
	0.88
	88.9
	S

	48. 
	Inter-cropping plays an important role in the following way?
	2.26
	0.75
	75.0
	E

	49. 
	What are the different systems of inter-cropping? 
	2.35
	0.78
	78.0
	E

	50. 
	Do you know that inter-cropping of daincha & moong act as a source of organic manuring? 
	2.42
	0.82
	80.1
	S

	51. 
	Growing of different crops alternatively on the same piece of land in a definite sequence is known as Crop rotation.
	2.70
	0.90
	90.6
	S

	52. 
	How does incorporating crop rotation contribute to better fodder cultivation? 
	2.32
	0.77
	77.0
	E

	53. 
	Do you have knowledge about silvi- pastoral system in which trees & grasses are grown together? 
	2.52
	0.84
	84.5
	S

	54. 
	Do you have knowledge about horti-pastoral system in which inter-cropping of fodder crops is done in orchards. 
	2.42
	0.79
	79.0
	E

	55. 
	Fertilizers should be applied consistently throughout the growing season to support optimal fodder crop development.
	2.38
	0.79
	79.0
	E

	56. 
	In which method of fertilizer application, the fertilizer is incorporated within the irrigation water by drip system? 
	2.24
	0.75
	75.0
	E

	57. 
	Over watering can negatively impact the growth and quality of fodder crops.
	2.35
	0.78
	78.0
	E

	58. 
	Are you aware that irrigation requirement of lucerne is quite heavy i.e. 4-5 irrigations are essential between sowing & first cutting. 
	2.29
	0.76
	76.0
	E

	59. 
	What is a common and effective method for controlling weeds in fodder fields? 
	2.45
	0.82
	81.3
	S

	D.
	Advanced techniques of fodder production & preservation

	60. 
	A TMR (Total mixed ration) is a method of feeding cows that combines feeds formulated to a specific nutrient content into a single feed mix. 
	2.29
	0.76
	76.4
	E

	61. 
	The TMR (Total mixed ration) contains the Forages, Grains, Protein feed, Mineral and Vitamins, and Feed additives & is based on feeding balanced diet to dairy cattle so that each bite should provide the required amount of energy, protein, fibre and minerals to the animal. 
	2.58
	0.86
	86.4
	S

	62. 
	Densified complete feed block (DCFB) is composed of forage, concentrate and other supplementary nutrients in desired proportions capable to fulfill nutrient.
	2.62
	0.88
	88.5
	S

	63. 
	What are the benefits of feeding DCFB’S in animal feeding? 
	2.38
	0.79
	79.0
	       

	64. 
	What is the reason that Complete feed system is advantageous against conventional system of feeding?
	2.59
	0.86
	86.1
	S

	65. 
	Complete feed system is economical and efficient as it allows inclusions of low cost agro industrial by-products e. g. apple pomace, rejected low grade apples, brans, molasses and low quality crop residues with their efficient utilization.
	2.35
	0.78
	78.0
	
E

	66. 
	Hydroponics refers to growing of plants in a greenhouse / polyhouse without soil in water/ nutrient rich solution for short period of time. 
	2.45
	0.82
	81.3
	S

	67. 
	At what age of plant growth the Hydroponic green fodder is fed to animals? 
	2.24
	0.75
	75.0
	E

	68. 
	What is the criterion for choosing a fodder plant to grow hydroponically?  
	2.30
	0.70
	70.0
	E

	69. 
	In India which cereal fodder can be grown successfully using hydroponics to provide high quality nutritious green fodder for dairy animals?
	2.24
	0.75
	75.0
	E

	70. 
	Is the hydroponic fodder more palatable, digestible & nutritious than traditionally grown fodder?
	2.35
	0.78
	78.0
	E

	E.
	Techniques of preservation and quality improvement of fodder

	71. 
	What are the common different methods of fodder preservation? 
	2.66
	0.88
	88.8
	S

	72. 
	What should be the optimum moisture content for silage making? 
	2.24
	0.75
	75.0
	E

	73. 
	What does the urea treatment of straw leads to?
	2.57
	0.86
	86.5
	S

	74. 
	Does urea treated straw should be fed to calves or non- ruminants. Yes/No.
	2.35
	0.78
	78.0
	E

	75. 
	Urea may be used upto 1% of concentrate mixture in ruminant feed only. True / False.
	2.24
	0.75
	75.0
	E

	76. 
	What is the percentage of optimum level of urea solution which is used for treatment of poor quality roughages? 
	2.53
	0.84
	84.1
	S

	77. 
	At what age the urea feeding should begin in animals? 
	2.59
	0.85
	85.6
	S

	78. 
	Does urea supplementation improve the nitrogen content of the straws & stovers? 
	2.38
	0.79
	79.0
	E

	79. 
	For silage making the dry matter content of the crop should be 30-35%.
	2.24
	0.75
	75.0
	E

	80. 
	What should be the depth of the silo pit made for 500 kgs of fodder?
	2.30
	0.70
	70.0
	E

	81. 
	Which crops are used for silage making? 
	2.59
	0.85
	85.6
	S

	82. 
	What ratio of cereal & legume mixture is required for preparation of good quality silage? 
	2.35
	0.78
	78.0
	E

	83. 
	Which type of silo is recommended for silage making in Jammu region? 
	2.32
	0.77
	77.0
	E

	84. 
	What are the two main conditions to be fulfilled for production of good quality silages?  
	2.38
	0.79
	79.0
	E

	85. 
	What is called as the pickle of green fodder for the dairy animals? 
	2.67
	0.90
	90.9
	S

	86. 
	What preservatives are usually added to the silage for its preservation?
	2.29
	0.76
	76.0
	E

	87. 
	What is the most common method used by farmers for preserving fodder during non-growing seasons? 
	2.20
	0.68
	68.0
	E

	88. 
	What is the recommended pH value of good silage?
	2.18
	0.70
	70.0
	E

	89. 
	What is the key ingredient used in the preparation of silage? 
	2.48
	0.82
	82.1
	S

	90. 
	A good silage has pleasant odour & greenish yellow colour. 
	2.65
	0.89
	89.4
	S

	91. 
	For checking moisture content in silage crop, the field method used is “Hand Grab Method”. 
	2.24
	0.75
	75.0
	E

	92. 
	Do you know that the best time for feeding silage is after milking the dairy animal to avoid the off flavour & smell of silage in milk?
	2.35
	0.78
	78.0
	E

	93. 
	How many days does it take to prepare silage? 
	2.55
	0.84
	84.8
	S

	94. 
	Silage can be made in rainy season when hay making is somewhat difficult. 
	2.42
	0.79
	79.0
	E

	95. 
	Hay  refers  to  grasses  or  legumes that  are  harvested,  dried  and  stored  at  85-90 percent  dry matter. 
	2.38
	0.79
	79.0
	E

	96. 
	While hay making the crop is dried upto what %? 
	2.32
	0.77
	77.0
	E

	97. 
	Leguminous crops are usually preferred for hay making.
	2.55
	0.84
	84.8
	S

	98. 
	Which among the following is the best crop for hay- making?  
	2.28
	0.76
	76.0
	E

	99. 
	What qualities does a good quality hay should possess?  
	2.38
	0.79
	79.0
	E

	100. 
	Which among the following is also called as hay crop silage or low moisture silage or drylage?  
	2.20
	0.68
	68.0
	E

	101. 
	What % of moisture does drylage contains? 
	2.24
	0.75
	75.0
	E

	102. 
	What are the advantages of haylage over hay & silage? 
	2.30
	0.70
	70.0
	E

	103. 
	In which of the following fodder is baled at a higher moisture content & then stored at sealed plastic wrap? 
	2.35
	0.78
	78.0
	E

	104. 
	Artificially dried forage can be made denser by compressing into wafers or cubes for easy storage & transportation. 
	2.38
	0.79
	79.0
	E

	F.
	Livestock Feeding Practices with respect to fodder

	105. 
	The production of fodder crops per unit land area for meeting livestock fodder needs is known as? 
	2.38
	0.79
	79.0
	E

	106. 

	How much green fodder is fed to adult animal weighing 400 kgs & producing 10 litres of milk? 
	2.50
	0.83
	83.2
	S

	107. 
	How much dry fodder is fed to adult animal weighing 400 kgs & producing 10 litres of milk? 
	2.63
	0.87
	87.5
	S

	108. 
	Is legume fodder fed empty stomach to the animals? 
	2.65
	0.89
	89.4
	S

	109. 
	Does sole feeding of legumes results in bloat in dairy animals. 
	2.35
	0.78
	78.0
	E

	110. 
	Does feeding of fodder before maturity results in metabolic diseases?
	2.29
	0.76
	76.4
	E

	111. 
	Does feeding fodder during early age of calves results in early maturity. 
	2.24
	0.75
	75.0
	E

	112. 
	Inclusion of legume & cereal fodder crops in animal feed leads to balanced diet.
	2.26
	0.75
	75.0
	E

	113. 
	Are you aware that hybrid-Napier should be fed along with leguminous fodder/ mineral mixture to the animal to compensate loss of calcium from the body?
	2.42
	0.79
	79.0
	E

	114. 
	Berseem should be fed to animals mixed with some roughage/ wheat straw, as excess of it can cause bloat. 
	2.56
	0.86
	86.6
	S

	115. 
	The livestock production system is mainly intensive in Jammu. 
	2.30
	0.70
	70.0
	E

	116. 
	What are the objectives of processing animal feed & fodder?  
	2.38
	0.79
	79.0
	E

	117. 
	In which processing method the forages are chopped into small pieces as fine / coarse particles to improve digestion? 
	2.52
	0.84
	84.5
	S

	118. 
	Are you aware that chopping is also known as chaffing.
	2.60
	0.87
	87.6
	S

	119. 
	Lucerne fodder should be fed chaffed & mixed with some chaffed straw to avoid bloating in cattle. 
	2.35
	0.78
	78.0
	E

	120. 
	Grinding of feed & fodder is a process of particle size reduction. 
	2.24
	0.75
	75.0
	E

	121. 
	Grinding of roughages improves the feed consumption & growth rate but reduces the digestibility due to faster rate of feed particles in gut due to small particle size. 
	2.26
	0.75
	75.0
	E

	122. 
	Do you know that fine grinding method is generally used for minor grains like bajra? 
	2.32
	0.77
	77.0
	E

	123. 
	Are you aware that coarse grinding method is used for major grains like maize? 
	2.38
	0.79
	79.0
	E

	124. 
	Are you aware that pelleting improves the consumption of poor quality roughages. 
	2.61
	0.88
	88.3
	S

	125. 
	What among the following is composed of forage, concentrate and other supplementary nutrients in desired proportions to fulfil nutrient requirement of an animal?  
	2.35
	0.78
	78.0
	E

	126. 
	When is the optimal time to feed fodder to their livestock for maximum nutritional absorption? 
	2.18
	0.79
	79.0
	E

	127. 
	Fodder should be the exclusive main feed for livestock to ensure optimal health. 
	2.32
	0.77
	77.0
	E

	128. 
	The quality of fodder directly impacts the health and productivity of livestock.
	2.42
	0.79
	79.0
	E

	129. 
	Including a variety of fodder types in livestock diets helps address different nutritional needs. 
	2.20
	0.68
	68.0
	E

	G.
	Govt. Schemes & policies related to fodder

	130. 
	Which government program provides subsidies specifically aimed at supporting fodder cultivation in Jammu and Kashmir?
	2.38
	0.79
	79.0
	E

	131. 
	Through which government agency or department, agricultural/ livestock extension services is being typically provided to farmers of Jammu and Kashmir? 
	2.35
	0.78
	78.0
	E

	132. 
	Agricultural universities in Jammu and Kashmir primarily focus on academic research and do not offer extension/ advisory services to farmers for fodder cultivation. 
	2.32
	0.77
	77.0
	E

	133. 
	Are you aware about sub- mission on feed & fodder development under National livestock mission? 
	2.24
	0.75
	75.0
	E

	134. 
	Are you aware that the sub – mission on feed & fodder development aims to encourage entrepreneurs for establishment of fodder Block/Hay Bailing/Silage Making Units through incentivisation. 
	2.26
	0.75
	75.0
	E

	135. 
	Do you know that Animal Husbandry Infrastructure Development Fund is being implemented for incentivizing investments for establishment of animal feed manufacturing units including establishment of Animal Feed Testing Laboratories so as to ensure production of quality feed.
	2.40
	0.78
	78.0
	E

	136. 
	Do you know that the Holistic Agriculture Development Project has targeted the development of fodder resources in J&K  by providing financial assistance, improved seeds and technical guidance to the farmers . 
	2.35
	0.78
	78.0
	E

	137. 
	Do you know that Fodder Development Scheme is a centrally sponsored scheme which aims to establish fodder block making units, grassland development,fodder seed production & distribution?.
	2.32
	0.77
	77.0
	E

	H.
	Non-conventional fodder resources &Anti- nutritional factors in animals feed

	138. 
	The non-conventional feed resources (NCFR) refer to all those feeds that have not been traditionally used in animal feeding and or are not normally used in commercially produced rations for livestock. 
	2.51
	0.83
	83.6
	S

	139. 
	Which non- conventional feed is known to be a good source of protein , essential mineral elements & vitamins for livestock? 
	2.47
	0.81
	81.4
	S

	140. 
	Where does the azolla is grown? 
	2.38
	0.79
	79.0
	E

	141. 
	Is Azolla a good source of protein (all the amino acids for animals esp. Lysine) as well as nutrients like Ca, Mg, K, vitamin A, vitamin B12  . 
	2.38
	0.79
	79.0
	E

	142. 
	Do you think non-conventional feeds could partly fill the gap in the feed supply, decrease competition for food between humans and animals, reduce feed cost, and contribute to self-sufficiency in nutrients from locally available feed sources. 
	2.18
	0.70
	70.0
	E

	143. 
	Anti- nutritional factors in animals feed refers to the substances in feed which interferes with the feed utilization, reduced production or affects the health of the animal. 
	2.60
	0.86
	86.9
	S

	144. 
	By what substance does the fish meal is adulterated with? 
	2.29
	0.76
	76.0
	E

	145. 
	Gossypol is an anti- nutritional factor found in cotton seed. 
	2.45
	0.82
	81.2
	S

	146. 
	Do you know Dhurrin, a cyanogen is commonly found in Maize. 
	2.67
	0.90
	90.9
	S

	147. 
	What are the by - product of sugarcane that can be fed to the animals? 
	2.44
	0.80
	80.3
	S

	I.
	Market & forward linkage related to fodder

	148. 
	Where do you sell your surplus fodder crops? 
	2.55
	0.84
	84.8
	S

	149. 
	What factors most influence the demand for fodder in local markets? 
	2.61
	0.87
	87.8
	S

	150. 
	How do you usually determine the selling price of your fodder crops? 
	2.56
	0.85
	85.3
	S

	151. 
	Which marketing channel is commonly used to sell your fodder crops? 
	2.50
	0.83
	83.0
	S

	152. 
	How do you typically stay informed about market trends and demands? 
	2.20
	0.68
	68.0
	E

	153. 
	One should be flexible and adapt the fodder cultivation based on current market demands to maximize profits.
	2.54
	0.84
	84.2
	S

	154. 
	Fodder demand in local markets remains consistent throughout the year, irrespective of seasonal changes. 
	2.63
	0.88
	88.9
	S

	155. 
	Accurate market intelligence helps in making informed decisions regarding crop selection and cultivation practices. 
	2.42
	0.79
	79.0
	E


*S= selected, E=eliminated
Relevancy Testing of Items:
Relevance refers to the extent to which test items effectively measure the intended knowledge domain, ensuring their suitability and significance in accordance with the test’s objectives. The set of 155 statements was submitted to 30 subject matter experts via personal communication. These experts included scientists and researchers from ICAR institutes, SAUs, and other relevant research institutions in India. They rated each item as ‘most relevant,’ ‘relevant,’ or ‘not relevant,’ assigning scores of 3, 2, and 1, respectively (Subrahmanyeswari and Chander, 2008). Based on their feedback, three metrics were computed for each item: Relevancy Weightage (RW), Relevancy Percentage (RP), and Mean Relevancy Score (MRS), using the following formulas:

Where,
RW = Relevancy Weightage
MR = Most relevant response 
R = Relevant response 
LR = Least relevant response 
MPS=Maximum possible scores obtainable for the statement = Number of experts × 3

Where,
RP = Relevancy percentage 
FS= Frequency score of most relevant and relevant
FS=(FMR​×3) + (FR​×2) + (FLR​×1)
Maximum Possible Score (MPS) = Number of experts × 3


Where,
MRS = Mean Relevancy Score
Finally, items with a mean relevancy score of 2.44 or higher and a relevancy weightage greater than 0.80 were retained for the item analysis (Bellagi et al., 2022). In this way, 94 items were found to be the most relevant by the experts and selected for further analysis.
Item Analysis
Based on the relevance scores, 94 items were considered appropriate for field testing. The selected 94 statements were administered to 30 farmers in the sampled area. Responses were scored dichotomously (1 = correct, 0 = incorrect), and each respondent’s total knowledge score was calculated as the sum of the correct responses. Thus, the range of obtainable score was 0-94.
Difficulty Index and Discrimination Index
Item analysis was performed using both the difficulty and discrimination indices. These indices provide valuable insights into the effectiveness of each item: the difficulty index reflects how challenging an item is, whereas the discrimination index indicates how well an item distinguishes between more knowledgeable and less knowledgeable farmers. After computing the scores for all 30 respondents, their scores were ranked in descending order and grouped into six equal categories (G1–G6), with five respondents in each group. To calculate the discrimination index, only the extreme groups, G1 and G2 (high scorers) and G5 and G6 (low scorers), were used, while the middle two groups (G3 and G4) were excluded from the analysis.
Difficulty index was measured in terms of the percentage of correct responses obtained for a particular question. This was calculated using the following formula:  
Pi = 
Where, 
Pi = Difficulty index in percentage of the ith item  
ni = Number of respondents giving correct answer, to ith item  
Ni = Total number of respondents to whom the ith item was administered, that is, 30 in the present study.  
Discrimination index(E1/3) indicates how effectively an item can distinguish between high and low performers on the overall test. It is typically calculated by comparing the performance of upper and lower groups of respondents. It was calculated following Mehta (1958), using responses from only the top and bottom 25% of the respondents. It was calculated using the following formula:
[image: ]
Where,
S1, S2, S5 and S6 = Frequencies of correct answers in the G1, G2, G5, and G6 groups, respectively
N = Total number of respondents in the sample of item analysis 
Based on the results of the difficulty and discrimination indices, the final selection of items was made. Two criteria, viz. item difficulty (30-80) and item discrimination index (0.30-0.55), were considered for the selection of items in the final format of the knowledge test, as described by Mehta (1958). Table 2 reveals the selected and eliminated statements based on the difficulty and discrimination indices. Table 3 reveals that 49 items were included in the final format of the knowledge test. Therefore, the overall possible knowledge score for each respondent ranged from 0 to 49.
Table.2 Indices of difficulty and discrimination for items included in the final format of knowledge test
	S.No.
	Statements
	Difficulty Index
	Discrimination
Index
	Remarks

	A.        Fodder Scenario

	1. 
	How much arable land in J&K is under fodder cultivation? 
	0
	0
	E

	2. 
	How much deficient is J&K in green fodder availability?  
	0
	0
	E

	3. 
	How much deficient is J&K in dry fodder availability
	0
	0
	E

	4. 
	How much green and dry fodder does the state of J&K imports each year? 
	0
	0
	E

	5. 
	Do you know that Jammu and Kashmir imports 9,000 metric tonnes of animal feed each year? 
	0
	0
	E

	6. 
	Do you know Jammu and Kashmir administration has announced a Rs 129.05 crore initiative to reduce fodder deficit and boost livestock sector under the Holistic Agriculture Development Programme (HADP) in the union territory? 
	0
	0
	E

	B.        Crop Selection for round the year fodder production

	7. 
	What are the main sources of fodder in India? 
		  71.67



		  0.42



	   S

	8. 
	How many fodder growing seasons are there in India?
	93.33
	0.1
	E

	9. 
	What are the two distinct crop seasons of Jammu region? 
	68.33
	0.35
	S

	10. 
	When is the Kharif Crop grown & cultivated?    
	100
	0
	E

	11. 
	Which among the following are legume fodder crop of kharif season?
	66.67
	0.30
	S

	12. 
	When is the Rabi Crop grown & cultivated? 
	100
	0
	E

	13. 
	What are the leguminous  fodder crops that can be grown in  Rabi season? 
	65.00
	0.30
	S

	14. 
	Which among the following is non leguminous fodder? 
	26.67
	0.1
	E

	15. 
	Which among the following is annual leguminous fodder? 
	26.67
	0.1
	E

	16. 
	Which fodder crop is known as the King of fodder? 
	70.00
	0.30
	S

	17. 
	Which fodder crop is known as the Queen of fodder? 
	75.00
	0.31
	S

	18. 
	Do you know that lucerne is a perennial leguminous fodder crop. 
	0
	0
	E

	19. 
	In tropical & sub- tropical areas like Jammu district, September- November is the only suitable time for sowing the lucerne crop. 
	0
	0
	E

	20. 
	Do you know that lucerne is the most nutritious fodder legume rich in proteins, Calcium & Phosphorous?
	58.33
	0.33
	S

	21. 
	Bajra crop is suitable for Kandi region of Jammu division. 
	63.33
	0.6
	E

	22. 
	Kazungula grass (Setaria) is an important leafy & palatable grass, used well for hay/ grazing & has a good winter growth.
	26.67
	0.1
	E

	23. 
	In which month the summer and winter lean period is observed?
	93.33
	0.1
	E

	24. 
	Which crop is grown for providing green fodder in drier months of May-June & October-November?  
	95.55
	0.2
	E

	25. 
	Mak Chari is more tolerant to insects, pests & diseases in comparison to maize & sorghum? 
	60.00
	0.50
	S

	26. 
	How many lean periods are there in India during which there is shortage of green fodder? 
	93.33
	0.1
	E

	C.        Fodder cultivation practices

	27. 
	Does the nutritive value of a crop decreases as its age increases?
	48.33
	0.50
	S

	28. 
	Cultivation of leguminous & non - leguminous fodder results in better soil health & higher production. 
	51.67
	0.48
	S

	29. 
	Do you know that Jowar should be cut for fodder when lower leaves start yellowing / before the stem gets woody or when crop has one half / one third heads emerged?
	20.0
	0.2
	E

	30. 
	Which farming method is used to utilise the space between the main crops and to produce more yield of fodder per unit area?
	56.67
	0.42
	S

	31. 
	Inter-cropping plays an important role in the following way?
	20
	0.2
	       E

	32. 
	Do you know that inter-cropping of daincha & moong act as a source of organic manuring? 
	55.00
	0.30
	S

	33. 
	Growing of different crops alternatively on the same piece of land in a definite sequence is known as Crop rotation.
	48.33
	0.50
	S

	34. 
	Do you have knowledge about silvi- pastoral system in which trees & grasses are grown together? 
	59.17
	0.43
	S

	35. 
	Fertilizers should be applied consistently throughout the growing season to support optimal fodder crop development.
	100
	0
	E

	36. 
	In which method of fertilizer application, the fertilizer is incorporated within the irrigation water by drip system? 
	0
	0
	E

	37. 
	What is a common and effective method for controlling weeds in fodder fields? 
	59.17
	0.43
	S

	D.      Advanced techniques of fodder production & preservation

	38. 
	A TMR (Total mixed ration) is a method of feeding cows that combines feeds formulated to a specific nutrient content into a single feed mix. 
	93.33
	0.1
	E

	39. 
	The TMR(Total mixed ration) contains the Forages, Grains, Protein feed, Mineral and Vitamins, and Feed additives & is based on feeding balanced diet to dairy cattle so that each bite should provide the required amount of energy, protein, fibre and minerals to the animal. 
	72.50
	0.40
	S

	40. 
	Densified complete feed block (DCFB) is composed of forage, concentrate and other supplementary nutrients in desired proportions capable to fulfill nutrient.
	45.83
	0.31
	S

	41. 
	What is the reason that Complete feed system is advantageous against conventional system of feeding?
		73.33



		0.39



	S

	42. 
	Hydroponics refers to growing of plants in a greenhouse / polyhouse without soil in water/ nutrient rich solution for short period of time. 
	46.67
	0.38
	S

	43. 
	In India which cereal fodder can be grown successfully using hydroponics to provide high quality nutritious green fodder for dairy animals?
	0
	0
	E

	E.     Techniques of preservation and quality improvement of fodder

	44. 
	What are the common different methods of fodder preservation? 
	43.33
	0.41
	S

	45. 
	What does the urea treatment of straw leads to?
	47.50
	0.30
	S

	46. 
	Does urea treated straw should be fed to calves or non- ruminants. 
	26.67
	0.1
	E

	47. 
	What is the percentage of optimum level of urea solution which is used for treatment of poor quality roughages? 
	49.17
	0.50
	S

	48. 
	At what age the urea feeding should begin in animals? 
	52.50
	0.53
	S

	49. 
	Which crops are used for silage making? 
	44.17
	0.30
	S

	50. 
	What ratio of cereal & legume mixture is required for preparation of good quality silage? 
	0
	0
	E

	51. 
	What is called as the pickle of green fodder for the dairy animals? 
	61.67
	0.40
	S

	52. 
	What preservatives are usually added to the silage for its preservation?
	0
	0
	E

	53. 
	What is the most common method used by farmers for preserving fodder during non-growing seasons? 
	63.33
	0.6
	E

	54. 
	What is the key ingredient used in the preparation of silage? 
	50.83
	0.30
	S

	55. 
	A good silage has pleasant odour & greenish yellow colour. 
	47.50
	0.33
	S

	56. 
	Do you know that the best time for feeding silage is after milking the dairy animal to avoid the off flavour & smell of silage in milk?
	44.17
	0.30
	S

	57. 
	How many days does it take to prepare silage? 
	65.83
	0.32
	S

	58. 
	While hay making the crop is dried upto what %? 
	0
	0
	E

	59. 
	Leguminous crops are usually  preferred for hay making.
	47.50
	0.49
	S

	60. 
	Which among the following is the best crop for hay- making?  
	16.67
	0
	E

	61. 
	What qualities does a good quality hay should possess?  
	16.67
	0
	E

	62. 
	What are the advantages of haylage over hay & silage ? 
	0
	0
	E

	F.      Livestock Feeding Practices with respect to fodder

	63. 
	How much green fodder is fed to adult animal weighing 400 kgs & producing 10 litres of milk? 
	50.83
	0.30
	S

	64. 
	How much dry fodder is fed to adult animal weighing 400 kgs & producing 10 litres of milk? 
	63.33
	0.31
	S

	65. 
	Is legume fodder fed empty stomach to the animals? 
	46.67
	0.50
	S

	66. 
	Does feeding of fodder before maturity results in metabolic diseases?
	16.67
	0
	E

	67. 
	Does feeding fodder during early age of calves results in early maturity. 
	63.33
	0.6
	E

	68. 
	Inclusion of legume & cereal fodder crops in animal feed leads to balanced diet.
	93.33
	0.1
	E

	69. 
	Berseem should be fed to animals mixed with some roughage/ wheat straw, as excess of it can cause bloat. 
	44.17
	0.50
	S

	70. 
	In which processing method the forages are chopped into small pieces as fine / coarse particles to improve digestion? 
	52.50
	0.50
	S

	71. 
	Are you aware that chopping is also known as chaffing.
	46.67
	0.47
	S

	72. 
	Are you aware that hybrid-Napier should be fed along with leguminous fodder/ mineral mixture to the animal to compensate loss of calcium from the body?
	0
	0
	E

	73. 
	Grinding of feed & fodder is a process of particle size reduction. 
	100
	0
	E

	74. 
	Are you aware that pelleting improves the consumption of poor quality roughages. 
	69.17
	0.40
	S

	G.      Govt. Schemes & policies related to fodder

	75. 
	Which government program provides subsidies specifically aimed at supporting fodder cultivation in Jammu and Kashmir?
	0
	0
	E

	76. 
	Are you aware about sub- mission on feed & fodder development under National livestock mission? 
	0
	0
	E

	77. 
	Are you aware that the sub – mission on feed & fodder development aims to encourage entrepreneurs for establishment of fodder Block/Hay Bailing/Silage Making Units through incentivization. 
	0
	0
	E

	78. 
	Do you know that Animal Husbandry Infrastructure Development Fund is being implemented for incentivizing investments for establishment of animal feed manufacturing units including establishment of Animal Feed Testing Laboratories so as to ensure production of quality feed.
	0
	0
	E

	79. 
	Do you know that the Holistic Agriculture Development Project has targeted the development of fodder resources in J&K by providing financial assistance, improved seeds and technical guidance to the farmers. 
	16.63
	0.1
	E

	80. 
	Do you know that Fodder Development Scheme is a centrally sponsored scheme which aims to establish fodder block making units, grassland development, fodder seed production & distribution?
	0
	0
	E

	H.      Non-conventional fodder resources &Anti- nutritional factors in animals feed

	81. 
	The non-conventional feed resources (NCFR) refer to all those feeds that have not been traditionally used in animal feeding and or are not normally used in commercially produced rations for livestock. 
	45.83
	0.30
	S

	82. 
	Which non- conventional feed is known to be a good source of protein, essential mineral elements & vitamins for livestock? 
	72.50
	0.41
	S

	83. 
	Do you think non-conventional feeds could partly fill the gap in the feed supply, decrease competition for food between humans and animals, reduce feed cost, and contribute to self-sufficiency in nutrients from locally available feed sources. 
	16.67
	0.1
	E

	84. 
	Anti- nutritional factors in animals feed refers to the substances in feed which interferes with the feed utilization, reduced production or affects the health of the animal. 
	50.83
	0.31
	S

	85. 
	Gossypol is an anti- nutritional factor found in cotton seed. 
	46.67
	0.32
	S

	86. 
	Do you know Dhurrin, a cyanogen is commonly found in Maize. 
	47.50
	0.30
	S

	87. 
	What are the by - product of sugarcane that can be fed to the animals? 
	46.67
	0.30
			S

	I.      Market & forward linkage related to fodder

	88. 
	Where do you sell your surplus fodder crops? 
	66.67
	0.33
	S

	89. 
	What factors most influence the demand for fodder in local markets? 
	46.67
	0.50
	S

	90. 
	How do you usually determine the selling price of your fodder crops? 
	74.17
	0.40
	S

	91. 
	Which marketing channel is commonly used to sell your fodder crops? 
	45.00
	0.31
	S

	92. 
	How do you typically stay informed about market trends and demands? 
	80.2
	0.2
	E

	93. 
	One should be flexible and adapt the fodder cultivation based on current market demands to maximize profits.
	46.67
	0.50
	S

	94. 
	Fodder demand in local markets remains consistent throughout the year, irrespective of seasonal changes. 
	48.33
	0.49
	S


*S= selected, E=eliminated
Table 3: Selected statements for final test development
	S. No.
	Final Knowledge Statements
	Correct
	Incorrect

	  A.             Crop Selection for round the year fodder production

	1. 
	What are the main sources of fodder in India?
	
	

	2. 
	What are the two distinct crop seasons of Jammu region?
	
	

	3. 
	Which among the following are legume fodder crop of kharif season?
	
	

	4. 
	What are the leguminous fodder crops that can be grown in Rabi season? 
	
	

	5. 
	Which fodder crop is known as the King of fodder?
	
	

	6. 
	Which fodder crop is known as the Queen of fodder? 
	
	

	7. 
	Do you know that lucerne is the most nutritious fodder legume rich in proteins, Calcium & Phosphorous? 
	
	

	8. 
	Mak Chari is more tolerant to insects, pests & diseases in comparison to maize & sorghum? 
	
	

	B.           Fodder Cultivation Practices

	9. 
	Does the nutritive value of a crop decrease as its age increases?
	
	

	10. 
	Cultivation of leguminous & non - leguminous fodder results in better soil health & higher production.
	
	

	11. 
	Which farming method is used to utilise the space between the main crops and to produce more yield of fodder per unit area?
	
	

	12. 
	Do you know that inter-cropping of dhaincha & moong act as a source of organic manuring?
	
	

	13. 
	Growing of different crops alternatively on the same piece of land in a definite sequence is known as Crop rotation. 
	
	

	14. 
	What is a common and effective method for controlling weeds in fodder fields? 
	
	

	15. 
	Do you have knowledge about silvi- pastoral system in which trees & grasses are grown together
	
	

	C.            Fodder cultivation practices

	16. 
	Hydroponics refers to growing of plants in a greenhouse / polyhouse without soil in water/ nutrient rich solution for short period of time.
	
	

	17. 
	The TMR (Total mixed ration) contains the Forages, Grains, Protein feed, Mineral and Vitamins, and Feed additives & is based on feeding balanced diet to dairy cattle so that each bite should provide the required amount of energy, protein, fibre and minerals to the animal.
	
	

	18. 
	Densified complete feed block (DCFB) is composed of forage, concentrate and other supplementary nutrients in desired proportions capable to fulfill nutrient. 
	
	

	19. 
	Complete feed system is advantageous against conventional system of feeding due to   
	
	

	D.             Techniques of preservation and quality improvement of fodder

	20. 
	What does the urea treatment of straw leads to? 
	
	

	21. 
	What is the percentage of optimum level of urea solution which is used for treatment of poor quality roughages? 
	
	

	22. 
	At what age the urea feeding should begin in animals?
	
	

	23. 
	What are the common different methods of fodder preservation? 
	
	

	24. 
	Which crops are used for silage making?
	
	

	25. 
	What is called as the pickle of green fodder for the dairy animals? 
	
	

	26. 
	What is the key ingredient used in the preparation of silage? 
	
	

	27. 
	A good silage has pleasant odour & greenish yellow colour. 
	
	

	28. 
	Do you know that the best time for feeding silage is after milking the dairy animal to avoid the off flavour & smell of silage in milk? 
	
	

	29. 
	How many days does it take to prepare silage? 
	
	

	30. 
	Leguminous crops are usually preferred for hay making.
	
	

	E.             Livestock Feeding Practices with respect to fodder

	31. 
	How much green fodder is fed to adult animal weighing 400 kgs & producing 10 litres of milk? 
	
	

	32. 
	How much dry fodder is fed to adult animal weighing 400 kgs & producing 10 litres of milk? 
	
	

	33. 
	Is legume fodder fed empty stomach to the animals? 
	
	

	34. 
	Berseem should be fed to animals mixed with some roughage/ wheat straw, as excess of it can cause bloat.
	
	

	35. 
	In which processing method the forages are chopped into small pieces as fine / coarse particles to improve digestion? 
	
	

	36. 
	Are you aware that chopping is also known as chaffing? 
	
	

	37. 
	Are you aware that pelleting improves the consumption of poor-quality roughages? 

	
	

	F. Non-conventional fodder resources &Anti- nutritional factors in animals feed

	38. 
	The non-conventional feed resources (NCFR) refer to all those feeds that have not been traditionally used in animal feeding and or are not normally used in commercially produced rations for livestock. 
	
	

	39. 
	Which non- conventional feed is known to be a good source of protein , essential mineral elements & vitamins for livestock? 
	
	

	40. 
	What are the by - product of sugarcane that can be fed to the animals?
	
	

	41. 
	Anti- nutritional factors in animals feed refers to the substances in feed which interferes with the feed utilization, reduced production or affects the health of the animal. 
	
	

	42. 
	Gossypol is an anti- nutritional factor found in cotton seed. 
	
	

	43. 
	Do you know Dhurrin, a cyanogen is commonly found in Maize. 
	
	

	G.          Market & forward linkage related to fodder

	44. 
	Where do you sell your surplus fodder crops? 
	
	

	45. 
	What factors most influence the demand for fodder in local markets? 
	
	

	46. 
	How do you usually determine the selling price of your fodder crops? 
	
	

	47. 
	Which marketing channel is commonly used to sell your fodder crops? 
	
	

	48. 
	One should be flexible and adapt the fodder cultivation based on current market demands to maximize profits.
	
	

	49. 
	Fodder demand in local markets remains consistent throughout the year, irrespective of seasonal changes. 
	
	



Reliability and Internal Consistency
The reliability of the knowledge test was assessed using multiple methods to ensure the consistency and dependability of the instrument (Kerlinger, 1964). The split-half method was used to evaluate the test’s internal consistency. All 49 items were administered to a sample of 30 farmers. The items were divided into two sets, odd-numbered and even-numbered, and the scores from both sets were correlated. The reliability coefficient obtained using this method was 0.85, indicating a high level of internal consistency. To further enhance the accuracy of the reliability estimate, the Spearman-Brown Prophecy Formula was applied to the split-half correlation. The adjusted reliability coefficient was 0.91, confirming that the test possessed a high degree of reliability. The internal consistency of the test was also assessed using Cronbach’s alpha (𝛼). The value was found to be 0.823, which is considered excellent, and was statistically significant at the p < 0.05 level. This further supports the consistency and reliability of the knowledge test. Although Cronbach’s Alpha is commonly used for continuous or Likert-type scales, it can be approximated for dichotomous items like those in this test. The general rule of thumb is that a Cronbach’s alpha of 0.70 and above is good, 0.80 and above is better, and 0.90 and above is best (Kumari et al.,2020; Kumar et al., 2021; Singh & Kumar, 2025; Singh & Kumar, 2026). The high Spearman-Brown value suggests that Cronbach’s alpha would likely fall between 0.88–0.91, also indicating excellent internal consistency (Tavakol & Dennick, 2011).
Content Validity
[bookmark: _GoBack]The content validity of the knowledge test was ensured through careful development and expert evaluation. The test items were constructed based on the relevant literature and practices related to fodder production and utilization. Inputs from subject-matter experts and experienced professionals were incorporated to ensure comprehensive coverage of all the major knowledge areas. As the items were reviewed and approved by experts in the field, it was assumed that the test effectively measured the knowledge level of farmers as intended.

Summary and CONCLUSION
The knowledge test developed through a systematic and rigorous process has proven to be a standardized, valid, and reliable tool specifically designed for assessing the knowledge level of farmers in the context of fodder production and utilization in the Jammu District. The test underwent careful item selection, expert validation, and statistical reliability checks. Given its strong psychometric properties, the tool can serve multiple practical purposes. It is well-suited for use in baseline surveys to assess existing knowledge levels, in impact evaluations to measure the effectiveness of interventions, and in training needs assessments to identify specific knowledge gaps among the farmers. Researchers, extension workers, and policymakers can utilize this test to make informed decisions and design more targeted and effective extension programs aimed at improving fodder production practices in the region. Thus, the test not only contributes to research methodology but also supports the broader goal of improving livestock-based livelihoods through knowledge-based interventions. The present study successfully formulated and standardized a cognitive-oriented knowledge test designed to assess the knowledge of farmers and other stakeholders on fodder production and its utilization in Jammu District. Developed through a meticulous multistage process—including the generation of 155 initial items, expert-based relevancy testing that shortlisted 94 items, and rigorous item analysis based on difficulty and discrimination indices—the final instrument comprises 49 high-quality items meeting established psychometric criteria. The selected items demonstrated desirable difficulty levels (30–80%) and acceptable discrimination power (0.30–0.55), ensuring that the test appropriately differentiates between respondents with varying knowledge levels. The reliability statistics further validate the strength of the instrument. The split-half reliability coefficient of 0.85, augmented to 0.91 using the Spearman–Brown Prophecy Formula, reflects excellent internal consistency. Cronbach’s alpha (α = 0.823, p < 0.05) provides additional confirmation of the stability and coherence of the test items. These values surpass conventional reliability thresholds (≥0.70), demonstrating that the developed test is both trustworthy and methodologically robust.
Given its validated structure and strong psychometric properties, this knowledge test has substantial practical value. It can be effectively employed in baseline assessments to gauge existing levels of cognitive understanding related to fodder production practices, in monitoring and evaluation studies to measure the impact of interventions, and in training needs assessments to identify specific knowledge gaps among farmers and other stakeholder groups. Its cognitive orientation makes it particularly suitable for multilevel users, including farmers, extension personnel, students, and development planners, facilitating evidence-based decision-making and enabling tailored capacity-building initiatives aligned with regional fodder priorities. Furthermore, by systematically capturing critical knowledge domains such as crop selection, cultivation practices, advanced production technologies, preservation methods, feeding strategies, and market linkages, the test supports a comprehensive understanding of fodder-related competencies of the participants. In a region like Jammu, where chronic fodder shortages and limited land availability constrain livestock productivity, such a diagnostic tool is essential for guiding focused interventions and promoting the adoption of improved and scientifically grounded practices. Overall, this standardized knowledge test not only contributes a rigorously developed methodological tool to extension research but also offers a practical mechanism to strengthen fodder production systems, enhance utilization efficiency, and ultimately improve livestock-based livelihoods in the Jammu District and similar agro-ecological regions.

[bookmark: _Hlk198031404]Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 




REFERENCES 
Bellagi, R.D., Kadian, K.S. and Patil, N.D.C. 2022. A test to measure the knowledge of dairy farmers on improved feed and fodder management practices. Gujarat Journal of Extension Education, 34 (1) : 73-78. DOI: 10.56572/gjoee.2022.34.1.0015.

Government of India. (2019). 20th Livestock Census: All India Report. Department of 
Animal Husbandry & Dairying, Ministry of Fisheries, Animal Husbandry and Dairying.

Halli, H.M., Rathore, S.S., Manjunatha, N. and Wasnik, V.K. 2018. Advances in agronomic management for ensuring fodder security in semi-arid zones of India- a review. International Journal of Current Microbiology and Applied Sciences, 7: 1912-1921. DOI: 10.20546/ijcmas.2018.702.230

ICAR-IGFRI. (2022). Forage research and development: Annual report. Indian Council of 
Agricultural Research – Indian Grassland and Fodder Research Institute.

Kerlinger, F. N. (1986). Foundations of Behavioral Research (3rd ed.). Holt, Rinehart and Winston.

Kumar P, Prahlad SS, Peshin R, Sharma RK, Malik MA., Soodan JS, Singh A and Kumar R. 
           Development and standardization of knowledge test on organic dairy farming  
          (ODF)  practices in the sub-tropics of Jammu region of Jammu and Kashmir State   
          (India). Journal  of Community Mobilization and Sustainable Development 2021; 
          16(2): 633- 642.

Kumari, A., Kumar, P., Kumar, A., & Singh, A. (2020). Development and standardization of 
knowledge test on the value addition of milk. Indian Journal of Extension Education, 56(4), 7–13. DOI: 10.5958/2454-552X.2020.00041.9

Maitra, S., Hossain, A., Brestic, M., Skalicky, M., Ondrisik, P., Gitari, H., Brahmachari, K., Shankar, T., Bhadra, P., Palai, J. B., Jena, J., Bhattacharya, U., Duvvada, S. K., Lalichetti, S., & Sairam, M. 2021. Intercropping- A low input agricultural strategy for food and environmental security. Agronomy, 11: 343. DOI: 10.3390/agronomy11020343.

Singh, A., & Kumar, P. (2026). Development and standardization of a cognitive-domain 
knowledge instrument for wool and pelt production in sheep. International Journal of Agriculture Extension and Social Development, 9(SP-Issue 2), 21–28. DOI: 10.33545/26180723.2026.v9.i2Sa.3029.

[bookmark: _Hlk223612847]Kumar, S., Singh, P., Devi, U., Yathish, K.R., Saujanya, P.L., Kumar, R., & Mahanta, S.K . 
(2023). Effect of dietary inclusion of rice-distillers dried grains with solubles on performance and nutrient retention in laying chickens . Journal of Animal Nutrition and Feed Technology, 23(1), 1–12. DOI: 10.5958/0974-181X.2023.00001.X

Kumar, S., Singh, P., Devi, U., Yathish, K.R., Saujanya, P.L., Kumar, R., & Mahanta, S.K (2023). An overview of the current fodder scenario and the potential for improving fodder productivity through genetic interventions in India.  Animal Nutrition and Feed Technology, 23: 631-644. DOI: DOI:10.5958/0974-181X.2023.00054.9.

Singh, M., & Kumar, P. (2025). Development and standardization of knowledge test on 
entrepreneurial dairy farm. International Journal of Agriculture Extension and Social Development, 8(SP-Issue 11), 44–48.

Subrahmanyeswari, B., & Chander, M. (2008). A scale to measure attitude of registered organic farmers towards organic livestock farming. Livestock Research for Rural Development, 20(2), Article 26. http://www.lrrd.org/lrrd20/2/subr20026.htm

Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach’s alpha. International Journal of Medical Education, 2, 53–55. https://doi.org/10.5116/ijme.4dfb.8dfd

Wani, S.A., Chand, P., Shaheen, F.A., Sultan, A., Malik, I and Majeed, U. (2024). Comprehensive evaluation of fodder deficits and carrying capacity in livestock sector of Jammu, Kashmir and Ladakh. Indian Journal of Agricultural Economics, 79(3):547-560.



image1.png
{(51 + 52) — (S5 + 56)}

E1/3
Ny




