


Development and Standardization of a Knowledge Test on Climate Change Impacts and Adaptation Strategies for Livestock rearing

[bookmark: _GoBack]ABSTRACT
The present investigation was undertaken to design and standardize a reliable and valid knowledge assessment tool to measure farmers’ understanding of climate change impacts and adaptation strategies for livestock rearing in the Jammu division.  The test is designed to assess farmers’ knowledge across major areas, viz. weather pattern observation, causes of climate change, climate alerts and advisory services, second is climate change impacts includes animal behavior, health and disease, reproduction, breeding and mortality, impact on fodder, water and grazing, animal productivity (milk, meat and wool), economic impact on livestock farmers and last one is adaptation strategies includes livestock shelter and housing management, feed, fodder and water management, livestock breed management, disease prevention and animal health management, seasonal migration and economic and financial adaptation were chosen. Initially, a total of 162 items were generated, out of which 103 items were shortlisted based on standard item selection criteria. Following relevancy assessment, 84 items were identified by subject matter experts as highly relevant. Subsequent item analysis revealed that 61 items fell within the acceptable difficulty index range of 30 to 80 and a discrimination index range of 0.30 to 0.55. The reliability of the knowledge test was estimated using the split-half method, yielding a coefficient of 0.813, and further confirmed using the Spearman–Brown prophecy formula, which produced a value of 0.837. The internal consistency of the instrument was assessed using Cronbach’s alpha (α), resulting in a coefficient of 0.85, which was statistically significant (p < 0.05). Content validity was established to ensure the appropriateness of the test items. Consequently, a standardized knowledge test comprising 61 items was developed, which can be effectively utilized by researchers and academicians to assess the knowledge level of livestock farmers regarding climate change impacts and adaptation strategies.
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INTRODUCTION
The Union Territory of Jammu and Kashmir is characterized by a diverse climate and rich natural resource base that supports not only crop production but also the growth of allied agricultural sectors, particularly livestock. Livestock farming, including dairy, sheep, and goat rearing, plays a vital role in strengthening the rural economy and supplementing farm incomes, with a significant proportion of the population dependent on animal husbandry for their livelihoods (Mir and Bakht, 2021). However, the region’s distinctive geological, geomorphological, and topographical features make it highly vulnerable to natural hazards such as earthquakes, floods, and landslides (Romshoo et al., 2020). The increasing frequency and intensity of these disasters, driven by the combined effects of climatic variability, environmental changes, and anthropogenic pressures, have heightened vulnerability and exposure. Furthermore, rising temperatures and irregular precipitation patterns have intensified climate-related events, particularly floods and landslides, posing serious challenges to agricultural and livestock-based livelihoods in the region (Godee et al., 2021). However, when farmers possess sufficient knowledge and receive appropriate training, it helps to mitigate climate change impacts. The effective transfer and adoption of such technologies largely depend on a clear understanding of farmers’ existing knowledge levels and attitudes (Reddy, 2003). Therefore, there is a strong need to develop a standardized and objective tool that can accurately assess farmers’ knowledge of climate change impacts and adaptation strategies, considering various aspects of weather pattern observation, causes of climate change, climate alerts and advisory services, second is climate change impacts includes animal behavior, health and disease, reproduction, breeding and mortality, impact on fodder, water and grazing, animal productivity (milk, meat and wool), economic impact on livestock farmers and last one is adaptation strategies includes livestock shelter and housing management, feed, fodder and water management, livestock breed management, disease prevention and animal health management, seasonal migration and economic and financial adaptation.
MATERIAL AND METHOD
Collection and edition of items
The knowledge test was developed in accordance with the procedure. An extensive review was conducted using multiple sources, including standard reference materials, field-level extension functionaries, subject matter specialists, scientists, professional colleagues, and the researcher’s own practical experience in scientific animal husbandry. In the initial stage, 162 statements covering the major components of climate change impacts and adaptation strategies were generated. Following preliminary screening and consultation with experts, 103 statements were shortlisted.
RESULTS AND DISCUSSION
Relevancy testing of the items was carried out following the procedure outlined by Verma et al. (2025). Statements having a mean relevancy score of 2.44 or above and a relevancy weightage exceeding 0.80 were retained for item analysis (Table 1). Based on these criteria, a total of 61 items were identified by experts as highly relevant and were subsequently selected for further analysis.
Table 1- Relevancy Testing Analysis
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No.
	Statements
	MRS
	RW
	RP
	Remarks

	A.
	Climate Change Scenario and Facts
	
	
	
	

	(a)
	Weather Pattern Observation
	
	
	
	

	1. 
	Did you observe any changes in weather patterns?
	2.45
	0.82
	81.3
	S

	2. 
	Do you notice that heatwaves have become more common and intense?
	2.50
	0.83
	83.0
	S

	3. 
	Did you observe longer dry spells during the summer months in your region?
	2.69
	0.87
	87.3
	S

	4. 
	Do you notice a decrease in fog and dew formation due to shifting climate conditions?
	2.35
	0.78
	78.4
	E

	5. 
	Do you observe irregularities in traditional weather cycles, like delayed or early monsoons?
	2.67
	0.90
	90.7
	S

	6. 
	Do you observe that the intensity and frequency of storms, cyclones, and cloud bursts are changing due to climate change?
	2.60
	0.89
	89.4
	S

	7.
	Do you know that climate change has caused an increase in the frequency and intensity of heatwaves, droughts, and wildfires globally?
	2.66
	0.88
	88.0
	S

	8.
	Do you know that over the past 70 years, the average temperature in India has increased by nearly 0.7°C, with higher increases in North India?
	2.38
	0.75
	75.4
	E

	9.
	Do you know that in 2024, India recorded the least monsoon rainfall in over a decade, with a deficit of 18%, severely affecting agriculture?
	2.40
	0.75
	75.3
	E

	10
	Do you know that Jammu has seen a 3°C rise in temperature over 30 years?
	2.24
	0.70
	70.0
	E

	11.
	Do you know that the number of cold days in J&K has reduced by 2–6% over the last 30 years, leading to warmer winters?
	2.36
	0.73
	73.3
	E

	12.
	Do you know that J&K recorded the lowest rainfall in 50 years, with a 29% deficit in 2024 compared to the long-term average?
	2.26
	0.72
	72.0
	E

	13.
	Do you know that Jammu recorded its driest January in 43 years in January 2024, with just 5.7 mm of rainfall, compared to significantly higher amounts in previous years?
	2.30
	0.70
	70.4
	E

	(b)
	Causes of Climate Change 
	
	
	
	

	11. 
	Do you know that pollution from vehicles and industries in and around Jammu city contributes to greenhouse gas buildup in the atmosphere?
	2.45
	0.81
	81.5
	S

	12. 
	Do you know that rapid and unplanned urban growth in Jammu is leading to higher local temperatures?
	2.59
	0.86
	86.4
	S

	13. 
	Do you know that gases released by livestock, particularly methane from cattle and buffalo, also contribute to climate change?
	2.50
	0.83
	83.5
	S

	14. 
	Do you know that burning crop residues such as wheat and paddy stubble in surrounding areas adds significantly to regional air pollution and greenhouse gas emissions?
	2.60
	0.88
	88.1
	S

	15. 
	Do you know that using diesel-powered pumps in farming without proper efficiency measures increases carbon emissions in the region?
	2.55
	0.87
	87.1
	S

	16. 
	Do you know that the shrinking of water bodies and wetlands in Jammu reduces their natural cooling function and worsens heat conditions?
	2.58
	0.86
	86.4
	S

	17. 
	Do you know that deforestation contributes to intensifying incidents of landslides in the Jammu hills?
	2.46
	0.82
	82.1
	S

	(c)
	Climate Alerts and Advisory Services
	
	
	
	

	18. 
	Do you know about training or orientation sessions on climate-smart livestock practices conducted by the government and private institutions?
	2.64
	0.89
	89.1
	S

	19. 
	Do you know that climate information is shared through self-help groups (SHGs), cooperatives, or local farmer groups?
	2.70
	0.90
	90.5
	S

	20. 
	Do you know that agriculture and livestock-related weather bulletins are broadcast on the radio and TV?
	2.42
	0.85
	85.3
	S

	21. 
	Do you know that advisory materials (such as posters and leaflets) related to weather and livestock are distributed by government departments?
	2.44
	0.86
	86.2
	S

	22. 
	Do you know that Krishi Vigyan Kendra (KVKs) organizes climate advisory programs for farmers?
	2.59
	0.86
	86.0
	S

	B.
	Climate change impacts
	
	
	
	

	(a)
	Animal Behaviour, Health & Disease 
	
	
	
	

	23. 
	Do you know that animals become more restless or stressed during hot days compared to earlier years?
	2.60
	0.87
	87.0
	S

	24. 
	Do you know that cases of heat stroke, dehydration, or panting in animals have increased during summer?
	2.58
	0.86
	86.0
	S

	25. 
	Do you know that the frequency of disease outbreaks among livestock has increased due to climate change?
	2.62
	0.88
	88.1
	S

	26. 
	Do you know that the Jammu & Kashmir Veterinary Department has reported an increase in respiratory diseases and lumpy skin disease linked to temperature fluctuations and unpredictable rainfall patterns?
	2.30
	0.70
	70.1
	E

	27. 
	Do you know that climate change indirectly increases livestock diseases by altering disease vector patterns?
	2.46
	0.75
	75.3
	S

	28. 
	Do you know that due to climate change, there is an increase in parasitic infestation in livestock?
	2.44
	0.80
	80.5
	S

	29. 
	Do you know that climate change is also affecting nutrient balance and digestion in livestock?
	2.50
	0.83
	83.5
	S

	30. 
	Do you know that cases of metabolic diseases in livestock have increased?
	2.63
	0.87
	87.4
	S

	(b)
	Reproduction, Breeding, and Mortality
	
	
	
	

	31.
	Do you know that livestock are experiencing delayed estrus cycles and decreased artificial insemination success, leading to lower conception rates?
	2.50
	0.83
	83.4
	S

	 32.
	Do you know that livestock are increasingly facing issues such as repeat breeding, early embryonic losses, stillbirths, and uterine infections?
	2.70
	0.90
	89.8
	S

	 33.
	Do you know climate change has affected the age of first calving in your livestock?
	2.55
	0.84
	84.1
	S

	 34.
	Do you know that climate change is leading to low birth weight or weak calves?
	2.63
	0.87
	87.3
	S

	 35.
	Do you know that heat stress lowers the sperm quality of bulls?
	2.26
	0.75
	95.4
	E

	 36.
	Do you know that according to the Livestock Development Board (2023), the livestock mortality rate has increased by 20-30% during extreme weather events, due to heatwaves and cold spells in J&K.
	2.38
	0.79
	79.3
	E

	(c)
	Impact on Fodder, Water, and Grazing
	
	
	
	

	37. 
	Do you know that the Kashmir division faces a higher fodder deficit (48.63%) compared to the Jammu division (32.27%) according to HADP 2023?
	2.24
	0.75
	75.3
	E

	38. 
	Do you know that reduced pasture availability increases competition among livestock?
	2.63
	0.87
	87.4
	S

	39. 
	Do you know that forest-based fodder sources (e.g., oak, khair) have been reduced due to changing rainfall patterns?
	2.44
	0.80
	81.5
	S

	40. 
	Do you know that water scarcity and poor drinking water quality for animals are becoming common during dry seasons?
	2.54
	0.85
	85.1
	S

	41. 
	Do you know that pastures are drying faster now compared to 20–30 years ago?
	2.60
	0.87
	87.0
	S

	42. 
	Do you know that farmers are increasingly dependent on commercial feed due to low grass availability?
	2.61
	0.88
	88.3
	S

	(d)
	Animal Productivity (Milk, Meat, Wool)
	
	
	
	

	43. 
	Do you know that livestock growth rates are slowing down due to climate stress?
	2.70
	0.90
	90.0
	S

	44. 
	Do you know that milk production in cattle and buffalo has declined with changing climate conditions?
	2.67
	0.88
	88.5
	S

	45. 
	Do you know that milk quality (e.g., fat content and shelf life) has reduced due to climate change?
	2.45
	0.81
	81.0
	S

	46. 
	Do you know that the dry period of dairy animals is affected by changing weather patterns?
	2.63
	0.86
	86.4
	S

	47. 
	Do you know that meat production and the quality of meat in goats and sheep have been reduced due to stress caused by weather changes?
	2.58
	0.85
	85.0
	S

	48. 
	Do you know that increasing temperatures are negatively affecting the quality of wool and fur in local breeds?
	2.44
	0.81
	81.5
	S

	(e)
	Economic Impact on Livestock Farmers
	
	
	
	

	49.
	Do you know that climate variability in recent years has contributed to a decline in household income from livestock?
	2.70
	0.90
	90.1
	S

	50.
	Do you know that the market prices of milk, meat, and livestock are affected by changing climate conditions?
	2.63
	0.88
	88.1
	S

	51.
	Do you know that veterinary costs and overall livestock maintenance expenses have increased due to climate-related animal health issues?
	2.61
	0.87
	87.5
	S

	52.
	Do you know that livestock are often forced to sell at lower prices due to scarcity of fodder, higher maintenance costs, and poor animal condition?
	2.47
	0.81
	81.3
	S

	53.
	Do you know that seasonal migration (transhumance) of livestock can disrupt regular income generation?
	2.53
	0.83
	82.9
	S

	54.
	Do you buy more feed during dry spells due to reduced grazing?
	2.66
	0.89
	89.4
	S

	55.
	Do you know that, due to climate impacts, farmers are forced to rent grazing land or switch to stall feeding?
	2.58
	0.86
	85.8
	S

	56.
	Do you know that farmers spend more money on vaccinations and deworming now compared to earlier?
	2.50
	0.85
	84.6
	S

	57.
	Do you know that repeated losses in livestock due to extreme weather events can affect your household’s long-term savings?
	2.67
	0.91
	91.1
	S

	C 
	Adaptation Strategies
	
	
	
	

	(a)
	Livestock Shelter & Housing Management
	
	
	
	

	58. 
	Do you know about livestock shelter modifications (e.g., improved ventilation, insulation) to reduce heat or cold stress?
	2.64
	0.88
	88.1
	S

	59. 
	Do you know about low-cost cooling or heating systems (e.g., fans or foggers, shade nets, raised flooring) for animals?
	2.71
	0.90
	90.3
	S

	60. 
	Do you know that regular cleaning and disinfection of animal sheds can help prevent disease outbreaks, especially during humid weather?
	2.62
	0.82
	82.5
	S

	61. 
	Do you know that using raised platforms or elevated flooring in livestock sheds can help prevent waterlogging during the rainy season?
	2.53
	0.83
	82.9
	S

	62. 
	Do you know that positioning animal sheds in an east-west direction minimizes heat load from the sun?
	2.59
	0.86
	86.5
	S

	63. 
	Do you know that overcrowding in animal sheds increases the risk of disease transmission and heat stress during extreme weather?
	2.67
	0.91
	91.3
	S

	(b)
	Feed, Fodder & Water Management
	
	
	
	

	64.
	Do you know about feeding schedules (e.g., feeding in early morning or late evening) to reduce heat stress in animals?
	2.70
	0.90
	89.7
	S

	65.
	Do you know that balanced ration feeding can improve productivity under climate stress?
	2.64
	0.88
	88.4
	S

	66.
	Do you know that mineral and vitamin supplements improve immunity and productivity in stressful weather?
	2.50
	0.83
	83.4
	S

	67.
	Do you know about bypass protein and urea-molasses blocks used during drought or fodder shortage?
	2.44
	0.81
	80.7
	S

	68.
	Do you know that water-using tanks, ponds, or drip irrigation are used for fodder production?
	2.45
	0.82
	82.5
	S

	69.
	Do you know about fodder storage techniques, such as silage or hay, that help manage fodder shortages during dry periods?
	2.69
	0.87
	87.0
	S

	70.
	Do you know that hydroponic green fodder production can be an adaptive measure for climate change?
	2.58
	0.86
	86.4
	S

	71.
	Do you know, storing crop stalks and conserving the fodder through Hay making to manage climate-induced shortages
	2.50
	0.85
	85.3
	S

	72.
	Do you know fodder cultivation practices (e.g., Sorghum, Berseem, Maize, Bajra, barley, oats, etc.) and unconventional feed (e.g., banana stem, peepal) in the drought period?
	2.67
	0.89
	89.5
	S

	73.
	Do you know that mulching or bunding practices in fodder fields can help reduce moisture loss?
	2.35
	0.78
	78.1
	E

	74.
	Do you know that planting fodder trees (e.g., Mulberry, Subabul) on your farm can provide shade, alternate feed, and protect soil?
	2.63
	0.87
	87.3
	S

	75.
	Do you know about a fodder and feed bank to store surplus fodder for drought periods?
	2.38
	0.79
	79.4
	E

	76.
	Do you know that it is important to provide frequent access to clean and fresh drinking water to livestock during hot or dry weather?
	2.66
	0.88
	88.3
	S

	77.
	Do you know about rainwater harvesting to reduce water scarcity for livestock?
	2.26
	0.75
	75.3
	E

	78.
	Do you know that a change in grazing routine during summer (e.g., early morning or late evening) helps animals avoid extreme heat?
	2.59
	0.84
	84.3
	S

	(c)
	Livestock Breed Management
	
	
	
	

	79. 
	Do you know that keeping indigenous/local livestock breeds is more suitable for climate change adaptation?
	2.70
	0.90
	90.3
	S

	80. 
	Do you know that avoiding the selection of high-yielding exotic breeds is due to their lower heat resistance?
	2.65
	0.87
	87.1
	S

	81. 
	Do you know about synchronization protocols that better manage breeding in unpredictable climates?
	2.35
	0.78
	78.1
	E

	82. 
	Do you know that changing breeding timings according to changing seasons can help reduce climate impacts?
	2.59
	0.84
	84.5
	S

	83. 
	Do you know that reducing herd size can help manage limited resources like fodder and water during difficult seasons?
	2.60
	0.85
	85.6
	S

	84. 
	Do you know the change in semen selection strategies based on breed resilience to local climatic conditions?
	2.24
	0.75
	75.2
	E

	(d)
	Disease Prevention & Animal Health Management
	
	
	
	

	85. 
	Do you know that vaccinating and deworming animals more frequently is necessary due to rising disease and parasite risks in changing climates? 
	2.70
	0.90
	90.0
	S

	86. 
	Do you know that separating sick animals from healthy ones helps prevent disease spread during weather fluctuations?
	2.65
	0.88
	88.3
	S

	87. 
	Do you know that foot baths or disinfectants in sheds during rainy seasons are used to avoid infections?
	2.44
	0.81
	81.3
	S

	88. 
	Do you know about biosecurity measures, disposal methods (e.g., composting or incineration) that help to prevent disease outbreaks?
	2.63
	0.86
	86.1
	S

	89. 
	Do you know about the mobile veterinary clinics and ethno-veterinary or local herbal remedies help to manage livestock health?
	2.58
	0.84
	84.5
	S

	90. 
	Do you know that access to climate and disease forecast systems can help reduce livestock mortality? 
	2.35
	0.78
	78.0
	E

	91. 
	Do you know that better roads and storage facilities can improve livestock product marketing during climate extremes?
	2.38
	0.79
	79.3
	E

	92. 
	Do you know that the digital livestock records (e.g., tagging, health logs) can help during disease outbreaks or heatwaves?
	2.24
	0.75
	75.3
	E

	93. 
	Do you know how to recognize symptoms of heat stress in livestock, such as excessive panting, reduced feed intake, or lethargy?
	2.42
	0.79
	79.0
	E

	(e)
	Seasonal Migration 
	
	
	
	

	94. 
	Do you know about shifting the livestock to higher or safer areas during floods or prolonged rains?
	2.55
	0.87
	87.1
	S

	95. 
	Do you know that animals should be provided extra rest periods during high-temperature days to reduce heat stress?
	2.60
	0.89
	89.3
	S

	96. 
	Do you know that mobile shelters or temporary sheds can protect livestock during seasonal migration?
	2.46
	0.82
	82.4
	S

	97. 
	Do you know that it is safer to avoid long-distance migration during heatwaves or intense rainfall?
	2.55
	0.86
	86.3
	S

	98. 
	Do you know that using government advisories on seasonal movement and weather alerts can guide safe migration?
	2.63
	0.90
	89.8
	S

	(f)
	Economic & Financial Adaptation
	
	
	
	

	99. 
	Do you know about livestock insurance, which reduces the risk from climate-induced losses?
	2.50
	0.85
	85.0
	S

	100. 
	Do you know about compensation under disaster relief schemes for livestock losses?
	2.66
	0.90
	90.5
	S

	101. 
	Do you know about selling the animals early, avoiding the economic loss during extreme climatic events?
	2.55
	0.84
	84.0
	S

	102. 
	Do you know any SHGs or dairy cooperatives that access loans or credit support for livestock?
	2.69
	0.87
	87.6
	S

	103. 
	Do you know that maintaining the livestock record books is important for monitoring income and losses due to climate impacts?
	2.44
	0.81
	81.5
	S



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 line with the test’s objectives. The set of 84 statements were submitted to 130 subject matter experts via Google Forms and personal communication. These experts included scientists and researchers from ICAR institutes, SAUs, and other relevant research institutions. A total of 62 complete responses were received, with 10 offline and 52 online submissions. 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 formulas below:

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 item analysis (Verma et al., 2025). In this way, a total 61 items were found to be most relevant by the experts and selected for further analysis.
Item Analysis
Based on the relevancy scores, 61 items were considered appropriate for field testing. The selected 61 statements were administered to 20 livestock farmers across villages of different districts. Responses were scored dichotomously (1 = correct, 0 = incorrect), and each respondent’s total knowledge score was calculated as the sum of correct responses. Thus, the range of obtainable scores was 0-61.
Difficulty Index and Discrimination Index
Item analysis was carried out using the difficulty index and discrimination index to evaluate the effectiveness of each test item. The difficulty index indicates the level of ease or difficulty of an item, whereas the discrimination index reflects the ability of an item to differentiate between farmers with higher and lower levels of knowledge. After obtaining the total scores of all 20 respondents, the scores were arranged in descending order and classified into six equal groups (G1 to G6), each consisting of five respondents. For the computation of the discrimination index, only the extreme groups, namely G1 and G2 (high scorers) and G5 and G6 (low scorers), were considered, while the middle groups (G3 and G4) were excluded from the analysis.
Difficulty index
The difficulty index was expressed as the percentage of respondents who answered a particular item correctly. This was calculated by using the 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 ith item was administered i.e. 20 in the present study. 
The discrimination index (E1/3) indicates the extent to which an item can differentiate between respondents with higher and lower overall knowledge levels. It was computed by comparing the responses of the upper and lower performance groups. Following the procedure suggested by Mehta (1958), only the top and bottom 25 per cent of respondents were considered for the calculation. The discrimination index was computed using the following formula:
[image: ]
Where,
S1, S2, S5 and S6 = Frequencies of correct answers in G1, G2, G5 and G6 groups respectively
N = Total number of respondents in the sample of item analysis 
Based on the combined results of the difficulty index and discrimination index, the final selection of items was carried out. Two criteria, namely item difficulty (30–80) and item discrimination index (0.30–0.55), as suggested by Mehta (1958), were applied for inclusion of items in the final form of the knowledge test. Accordingly, items meeting these standards were retained, while the remaining items were eliminated. Table 2 presents the statements selected and rejected based on difficulty and discrimination indices. Table 3 shows that a total of 61 items were finally included in the standardized knowledge test. Consequently, the overall possible knowledge score of an individual respondent regarding climate change impacts and adaptation strategies ranged from 0 to 61.
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.
	Climate Change Scenario
	
	
	

	a.
	Weather Pattern Observation
	
	
	

	1. 
	Did you observe any changes in weather patterns?
	50
	0.3
	S

	2. 
	Do you notice that heatwaves have become more common and intense?
	46.67
	0.30
	S

	3. 
	Did you observe longer dry spells during the summer months in your region?
	70
	0.37
	S

	4. 
	Do you observe irregularities in traditional weather cycles, like delayed or early monsoons?
	80
	0.33
	S

	5. 
	Do you observe that the intensity and frequency of storms, cyclones, and cloud bursts are changing due to climate change?
	46.67
	0.30
	S

	6. 
	Do you know that climate change has caused an increase in the frequency and intensity of heatwaves, droughts, and wildfires globally?
	93.33
	0.1
	E

	(b)
	Causes of Climate Change 
	
	
	

	7. 
	Do you know that pollution from vehicles and industries in and around Jammu city contributes to greenhouse gas buildup in the atmosphere?
	80.33
	0.33
	S

	8. 
	Do you know that rapid and unplanned urban growth in Jammu is leading to higher local temperatures?
	76.67
	0.4
	S

	9. 
	Do you know that gases released by livestock, particularly methane from cattle and buffalo, also contribute to climate change?
	0
	0
	E

	10. 
	Do you know that burning crop residues such as wheat and paddy stubble in surrounding areas adds significantly to regional air pollution and greenhouse gas emissions?
	50
	0.3
	S

	11. 
	Do you know that using diesel-powered pumps in farming without proper efficiency measures increases carbon emissions in the region?
	0
	0
	E

	12. 
	Do you know that the shrinking of water bodies and wetlands in Jammu reduces their natural cooling function and worsens heat conditions?
	93.33
	0
	E

	13. 
	Do you know that deforestation contributes to intensifying incidents of landslides in the Jammu hills?
	66.67
	0.31
	S

	(c)
	Climate Alerts and Advisory Services
	
	
	

	14. 
	Do you know about training or orientation sessions on climate-smart livestock practices conducted by the government and private institutions?
	76.67
	0.4
	S

	15. 
	Do you know that climate information is shared through self-help groups (SHGs), cooperatives, or local farmer groups?
	46.67
	0.30
	S

	16. 
	Do you know that agriculture and livestock-related weather bulletins are broadcast on the radio and TV?
	63.33
	0.4
	S

	17. 
	Do you know that advisory materials (such as posters and leaflets) related to weather and livestock are distributed by government departments?
	53.33
	0.3
	S

	18. 
	Do you know that Krishi Vigyan Kendra (KVKs) organizes climate advisory programs for farmers?
	60
	0.4
	S

	B.
	Climate change impacts
	
	
	

	(a)
	Animal Behaviour, Health & Disease 
	
	
	

	19. 
	Do you know that animals become more restless or stressed during hot days compared to earlier years?
	80
	0.33
	S

	20. 
	Do you know that cases of heat stroke, dehydration, or panting in animals have increased during summer?
	73.33
	0.5
	S

	21. 
	Do you know that the frequency of disease outbreaks among livestock has increased due to climate change?
	80
	0.33
	S

	22. 
	Do you know that climate change indirectly increases livestock diseases by altering disease vector patterns?
	93.33
	0.1
	E

	23. 
	Do you know that due to climate change, there is an increase in parasitic infestation in livestock?
	100
	0
	E

	24. 
	Do you know that climate change is also affecting nutrient balance and digestion in livestock?
	0
	0
	E

	25. 
	Do you know that cases of metabolic diseases in livestock have increased?
	0
	0
	E

	(b)
	Reproduction, Breeding, and Mortality
	
	
	

	26.
	Do you know that livestock are experiencing delayed estrus cycles and decreased artificial insemination success, leading to lower conception rates?
	80
	0.33
	S

	27.
	Do you know that livestock are increasingly facing issues such as repeat breeding, early embryonic losses, stillbirths, and uterine infections?
	76.67
	0.33
	S

	28.
	Do you think climate change has affected the age of first calving in your livestock?
	0
	0
	E

	29.
	Do you know that climate change is leading to low birth weight or weak calves?
	70
	0.37
	S

	(c)
	Impact on Fodder, Water, and Grazing
	
	
	

	30. 
	Do you know that reduced pasture availability increases competition among livestock?
	100
	0
	E

	31. 
	Do you know that forest-based fodder sources (e.g., oak, khair) have been reduced due to changing rainfall patterns?
	60
	0.4
	S

	32. 
	Do you know that water scarcity and poor drinking water quality for animals are becoming common during dry seasons?
	63.33
	0.3
	S

	33. 
	Do you know that pastures are drying faster now compared to 20–30 years ago?
	53.33
	0.3
	S

	34. 
	Do you know that farmers are increasingly dependent on commercial feed due to low grass availability?
	0
	0
	E

	(d)
	Animal Productivity (Milk, Meat, Wool)
	
	
	

	35. 
	Do you know that livestock growth rates are slowing down due to climate stress?
	70
	0.4
	S

	36. 
	Do you know that milk production in cattle and buffalo has declined with changing climate conditions?
	80
	0.3
	S

	37. 
	Do you know that milk quality (e.g., fat content and shelf life) has reduced due to climate change?
	63.33
	0.5
	S

	38. 
	Do you know that the dry period of dairy animals is affected by changing weather patterns?
	16.67
	0
	E

	39. 
	Do you know that meat production and the quality of meat in goats and sheep have been reduced due to stress caused by weather changes?
	63.33
	0.4
	S

	40. 
	Do you know that increasing temperatures are negatively affecting the quality of wool and fur in local breeds?
	76.67
	0.5
	S

	(e)
	Economic Impact on Livestock Farmers
	
	
	

	41.
	Do you know that climate variability in recent years has contributed to a decline in household income from livestock?
	73.33
	0.3
	S

	42.
	Do you know that the market prices of milk, meat, and livestock are affected by changing climate conditions?
	0
	0
	E

	43.
	Do you know that overall livestock maintenance expenses have increased due to climate-related animal health issues?
	70
	0.41
	S

	44.
	Do you know that livestock are often forced to sell at lower prices due to scarcity of fodder, higher maintenance costs, and poor animal condition?
	40
	0.2
	E

	45.
	Do you know that seasonal migration (transhumance) of livestock can disrupt regular income generation?
	70
	0.4
	S

	46.
	Do you buy more feed during dry spells due to reduced grazing?
	0
	0
	E

	47.
	Do you know that, due to climate impacts, farmers are forced to rent grazing land or switch to stall feeding?
	0
	0
	E

	48.
	Do you know that farmers spend more money on vaccinations and deworming now compared to earlier?
	0
	0
	E

	49.
	Do you know that repeated losses in livestock due to extreme weather events can affect your household’s long-term savings?
	73.33
	0.3
	S

	C
	Adaptation Strategies
	
	
	

	(a)
	Livestock Shelter & Housing Management
	
	
	

	50. 
	Do you know about livestock shelter modifications (e.g., improved ventilation, insulation) to reduce heat or cold stress?
	76.67
	0.4
	S

	51. 
	Do you know about low-cost cooling or heating systems (e.g., fans or foggers, shade nets, raised flooring) for animals?
	73.33
	0.5
	S

	52. 
	Do you know that regular cleaning and disinfection of animal sheds can help prevent disease outbreaks, especially during humid weather?
	70
	0.5
	S

	53. 
	Do you know that using raised platforms or elevated flooring in livestock sheds can help prevent waterlogging during the rainy season?
	70
	0.4
	S

	54. 
	Do you know that positioning animal sheds in an east-west direction minimizes heat load from the sun?
	70
	0.41
	S

	55. 
	Do you know that overcrowding in animal sheds increases the risk of disease transmission and heat stress during extreme weather?
	0
	0
	E

	(b)
	Feed, Fodder & Water Management
	
	
	

	56. 
	Do you know about feeding schedules (e.g., feeding in early morning or late evening) to reduce heat stress in animals?
	73.33
	0.3
	S

	57. 
	Do you know that balanced ration feeding can improve productivity under climate stress?
	76.67
	0.5
	S

	58. 
	Do you know that mineral and vitamin supplements improve immunity and productivity in stressful weather?
	80
	0.4
	S

	59. 
	Do you know about bypass protein and urea-molasses blocks, probiotics, or yeast cultures that support animal health during stress periods?
	50
	0.3
	S

	60. 
	Do you know that water-using tanks, ponds, or drip irrigation are used for fodder production?
	93.33
	0.1
	E

	61. 
	Do you know about fodder storage techniques, such as silage or hay, that help manage fodder shortages during dry periods?
	80
	0.4
	S

	62. 
	Do you know that hydroponic green fodder production can be an adaptive measure for climate change?
	80
	0.3
	S

	63. 
	Do you know fodder cultivation practices (e.g., Sorghum, Berseem, Maize, Bajra, barley, oats, etc.) and unconventional feed (e.g., banana stem, peepal) in the drought period?
	70
	0.4
	S

	64. 
	Do you know that planting fodder trees (e.g., Mulberry, Subabul) on your farm can provide shade, alternate feed, and protect soil?
	63.33
	0.6
	E

	65. 
	Do you know that it is important to provide frequent access to clean and fresh drinking water to livestock during hot or dry weather?
	76.67
	0.4
	S

	66. 
	Do you know that a change in grazing routine during summer (e.g., early morning or late evening) helps animals avoid extreme heat?
	80
	0.3
	S

	(c)
	Livestock Breed Management
	
	
	

	67. 
	Do you know that keeping indigenous/local livestock breeds is more suitable for climate change adaptation?
	63.33
	0.5
	S

	68. 
	Do you know that avoiding the selection of high-yielding exotic breeds is due to their lower heat resistance?
	80
	0.3
	S

	69. 
	Do you know that changing breeding timings according to changing seasons can help reduce climate impacts?
	50
	0.40
	S

	70. 
	Do you know that reducing herd size can help manage limited resources like fodder and water during difficult seasons?
	66.33
	0.6
	S

	(d)
	Disease Prevention & Animal Health Management
	
	
	

	71. 
	Do you know that vaccinating and deworming animals more frequently is necessary due to rising disease and parasite risks in changing climates? 
	66.67
	0.30
	S

	72. 
	Do you know that separating sick animals from healthy ones helps prevent disease spread during weather fluctuations?
	0
	0
	E

	73. 
	Do you know that foot baths or disinfectants in sheds during rainy seasons are used to avoid infections?
	40
	0.2
	E

	74. 
	Do you know about biosecurity measures, disposal methods (e.g., composting or incineration) that help to prevent disease outbreaks?
	63.33
	0.4
	S

	75. 
	Do you know about the mobile veterinary clinics and ethno-veterinary or local herbal remedies that help to manage livestock health?
	73.33
	0.30
	S

	(e)
	Seasonal Migration 
	
	
	

	76. 
	Do you know about shifting the livestock to higher or safer areas during floods or prolonged rains?
	76.67
	0.5
	S

	77. 
	Do you know that animals should be provided extra rest periods during high-temperature days to reduce heat stress?
	0
	0
	E

	78. 
	Do you know that it is safer to avoid long-distance migration during heatwaves or intense rainfall?
	80
	0.4
	S

	79. 
	Do you know that using government advisories on seasonal movement and weather alerts can guide safe migration?
	50
	0.3
	S

	(f)
	Economic & Financial Adaptation
	
	
	

	80. 
	Do you know about livestock insurance, which reduces the risk from climate-induced losses?
	63.33
	0.4
	S

	81. 
	Do you know about compensation under disaster relief schemes for livestock losses?
	50
	0.3
	S

	82. 
	Do you know about selling the animals early, avoiding the economic loss during extreme climatic events?
	53.33
	0.50
	S

	83. 
	Do you know any SHGs or dairy cooperatives that access loans or credit support for livestock?
	50
	0.40
	S

	84. 
	Do you know that maintaining the livestock record books is important for monitoring income and losses due to climate impacts?
	26.67
	0
	E



Table 3: Selected statements for final test development
	S.No.
	                                  Statements
	Yes
	No

	A. Climate Change Scenario

	a.   Weather Pattern Observation

	1. 
	Did you observe any changes in weather patterns?
	
	

	2. 
	Do you notice that heatwaves have become more common and intense?
	
	

	3. 
	Did you observe longer dry spells during the summer months in your region?
	
	

	4. 
	Do you observe irregularities in traditional weather cycles, like delayed or early monsoons?
	
	

	5. 
	Do you observe that the intensity and frequency of storms, cyclones, and cloud bursts are changing due to climate change?
	
	

	b.  Causes of Climate Change

	6. 
	Do you know that pollution from vehicles and industries in and around Jammu city contributes to greenhouse gas buildup in the atmosphere?
	
	

	7. 
	Do you know that rapid and unplanned urban growth in Jammu is leading to higher local temperatures?
	
	

	8. 
	Do you know that burning crop residues such as wheat and paddy stubble in surrounding areas adds significantly to regional air pollution and greenhouse gas emissions?
	
	

	9. 
	Do you know that deforestation contributes to climate change, which in turn is intensifying incidents of landslides in the Jammu hills?
	
	

	         c.   Climate Alerts and Advisory Services

	10. 
	Do you know about training or orientation sessions on climate-smart livestock practices conducted by government and private institutions?
	
	

	11. 
	Do you know that climate information alert is shared through self-help groups (SHGs), cooperatives, or local farmer groups?
	
	

	12. 
	Do you know that agriculture and livestock-related weather bulletins are broadcast on the radio and TV?
	
	

	13. 
	Do you know that advisory materials (such as posters and leaflets) related to weather and livestock are distributed by government departments?
	
	

	14. 
	Do you know that Krishi Vigyan Kendra (KVKs) organizes climate advisory camps for farmers?
	
	

	B.  Climate change impacts

	a.  Animal Behavior, Health & Disease

	15. 
	Do you know that animals become more restless or stressed during hot days compared to earlier years?
	
	

	16. 
	Do you know that cases of heat stroke, dehydration, or panting in animals have increased during summer?
	
	

	17. 
	Do you know that the frequency of disease outbreaks among livestock has increased due to climate change?
	
	

	    b.  Reproduction, Breeding, and Mortality

	18. 
	Do you know that livestock are experiencing delayed estrus cycles and decreased artificial insemination success, leading to lower conception rates?
	
	

	19. 
	Do you know that livestock are increasingly facing issues such as repeat breeding, early embryonic losses, stillbirths, and uterine infections?
	
	

	20. 
	Do you know that climate change is leading to low birth weight or weak calves?
	
	

	c.  Impact on Fodder, Water, and Grazing

	21. 
	Do you know that forest-based fodder sources (e.g., oak, khair) have been reduced due to changing rainfall patterns?
	
	

	22. 
	Do you know that water scarcity and poor drinking water quality for animals are becoming common during dry seasons?
	
	

	23. 
	Do you know that pastures are drying faster now compared to 20–30 years ago?
	
	

	24. 
	Do you know that farmers are increasingly dependent on commercial feed due to low grass availability?
	
	

	d. Animal Productivity (Milk, Meat, Wool)

	25. 
	Do you know that livestock growth rates are slowing down due to climate stress?
	
	

	26. 
	Do you know that milk production in cattle and buffalo has declined with changing climate conditions?
	
	

	27. 
	Do you know that milk quality (e.g., fat content and shelf life) has reduced due to climate change?
	
	

	28. 
	Do you know that meat production and meat quality in goats and sheep are reduced due to stress caused by weather changes?
	
	

	29. 
	Do you know that increasing temperatures negatively affect the quality of wool and fur in local breeds?
	
	

	  e.  Economic Impact on Livestock Farmers

	30. 
	Do you know that climate variability in recent years has contributed to a decline in household income from livestock due to changing climate conditions? 
	
	

	31. 
	Do you know that veterinary costs, fodder prices, and overall livestock maintenance expenses have increased due to climate change? 
	
	

	32. 
	Do you know that farmers are often forced to sell livestock at lower prices and rent grazing land or switch to stall feeding due to climate impacts? 
	
	

	33. 
	Do you know that seasonal migration (transhumance) of livestock can disrupt regular income generation? 
	
	

	34. 
	Do you know that repeated losses in livestock due to extreme weather events can affect the household’s long-term savings?
	
	

	C.  Adaptation Strategies

	a.  Livestock Shelter & Housing Management

	35. 
	Do you know about livestock shelter modifications (e.g., improved ventilation, insulation) to reduce heat or cold stress?
	
	

	36. 
	Do you know about low-cost cooling or heating systems (e.g., fans or foggers, shade nets, raised flooring) for animals?
	
	

	37. 
	Do you know that regular cleaning and disinfection of animal sheds can help prevent disease outbreaks, especially during humid weather?
	
	

	38. 
	Do you know that using raised platforms or elevated flooring in livestock sheds can help prevent waterlogging during the rainy season?
	
	

	39. 
	Do you know that positioning animal sheds in an east-west direction minimizes heat load from the sun?
	
	

	b. Feed, Fodder & Water Management

	40. 
	Do you know about feeding schedules (e.g., feeding in early morning or late evening) to reduce heat stress in animals? 
	
	

	41. 
	Do you know that balanced ration feeding and mineral/vitamin supplements can improve productivity and immunity? 
	
	

	42. 
	Do you know about using bypass protein, urea-molasses blocks, probiotics, or yeast cultures to help with productivity, immunity, or heat stress in ruminants? 
	
	

	43. 
	Do you know about fodder storage techniques, such as silage or hay, to manage fodder shortages during dry periods? 
	
	

	44. 
	Do you know that hydroponic green fodder production can be an adaptive measure to climate change? 
	
	

	45. 
	Do you know that fodder cultivation practices (e.g., Sorghum, Berseem, Maize, Bajra, barley, oats) and unconventional feeds (e.g., banana stem, peepal) can reduce dependency on purchased feed, especially during droughts? 
	
	

	46. 
	Do you know that frequent access to clean and fresh drinking water is important for livestock during hot or dry weather?
	
	

	47. 
	Do you know that a change in grazing routine during summer (e.g., early morning or late evening) helps animals avoid extreme heat?
	
	

	c.  Livestock Breed Management

	48. 
	Do you know that keeping indigenous/local livestock breeds is more suitable for climate change adaptation?
	
	

	49. 
	Do you know that avoiding the selection of high-yielding exotic breeds is due to their lower heat resistance?
	
	

	50. 
	Do you know that changing breeding timings according to changing seasons can help reduce climate impacts?
	
	

	51. 
	Do you know that reducing herd size can help manage limited resources like fodder and water during difficult seasons?
	
	

	d. Disease Prevention & Animal Health Management

	52. 
	Do you know that vaccinating and deworming animals more frequently is necessary due to the rising risks of disease and parasites in changing climates? 
	
	

	53. 
	Do you know that biosecurity measures and disposal methods (e.g., composting, incineration) are important in livestock handling during disease outbreaks? 
	
	

	54. 
	Do you know that mobile veterinary clinics and ethno-veterinary/local herbal remedies can support livestock farmers during climatic emergencies?
	
	

	e.  Seasonal Migration

	55. 
	Do you know about relocating livestock to higher or safer areas during floods or prolonged rainfall?
	
	

	56. 
	Do you know that it is safer to avoid long-distance migration during heatwaves or intense rainfall?
	
	

	57. 
	Do you know that using government advisories on seasonal movement and weather alerts can guide safe migration?
	
	

	f.  Economic & Financial Adaptation

	58. 
	Do you know about livestock insurance, which reduces the risk from climate-induced losses?
	
	

	59. 
	Do you know about compensation under disaster relief schemes for livestock losses?
	
	

	60. 
	Do you know about selling the animals early, avoiding the economic loss during extreme climatic events?
	
	

	61. 
	Do you know any SHGs or dairy cooperatives that access loans or credit support for livestock?
	
	


 
Reliability and Internal Consistency
The reliability of the knowledge test was examined using multiple approaches to ensure the stability and consistency of the instrument (Kerlinger,1964). The split-half technique was employed to assess internal consistency. All 61 items were administered to a group of 20 livestock farmers, and the items were divided into two subsets consisting of odd- and even-numbered statements. The scores obtained from both halves were correlated, yielding a reliability coefficient of 0.813, which reflects a high level of internal consistency. To obtain a more accurate estimate of test reliability, the Spearman–Brown prophecy formula was applied to the split-half correlation, resulting in an adjusted reliability coefficient of 0.837. This further confirms that the instrument demonstrates a high degree of reliability.
In addition, the internal consistency of the test was evaluated using Cronbach’s alpha (α). The alpha coefficient was found to be 0.85, which is considered excellent and was statistically significant at the 5 per cent level (p < 0.05), thereby providing further evidence of the consistency of the scale. Although Cronbach’s alpha is typically applied to continuous or Likert-type measures, it may also be appropriately approximated for dichotomous items, as used in the present test. According to commonly accepted guidelines, alpha values of 0.70 and above indicate good reliability, values above 0.80 indicate very good reliability, and values above 0.90 reflect excellent reliability (Kumari et al.,2020; Kumar et al., 2021; Singh & Kumar, 2025; Singh & Kumar, 2026). The high Spearman–Brown coefficient further suggests that the Cronbach’s alpha value is well within the excellent range, supporting the strong internal consistency of the instrument (Tavakol & Dennick, 2011).
Content Validity
Content validity of the knowledge test was established through a systematic process of item development and expert evaluation. The test statements were formulated based on an extensive review of relevant literature and established practices related to climate change impacts and adaptation strategies. In addition, inputs from subject matter specialists and experienced professionals were incorporated to ensure that the items adequately represented all major knowledge domains covered in the study. Since the statements were critically reviewed, refined, and approved by experts in the field, the instrument is considered to possess adequate content validity and to effectively measure the intended knowledge construct among livestock farmers.
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CONCLUSION
The knowledge test developed through a systematic and rigorous procedure has been standardized as a valid and reliable instrument for assessing the knowledge level of livestock farmers regarding climate change impacts and adaptation strategies in the Jammu District. The tool was refined through careful item selection, expert validation, and statistical reliability assessment, ensuring strong psychometric properties. Owing to its robustness, the test is suitable for use in baseline assessments, impact evaluations, and training needs analyses to identify critical knowledge gaps among sheep farmers. The instrument can be effectively utilized by researchers, extension personnel, and policymakers to support evidence-based decision-making and to design more focused and efficient extension and capacity-building programs. Overall, the knowledge test contributes not only to methodological rigor but also to the broader objective of strengthening livestock-based livelihoods through targeted, knowledge-driven interventions.
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