


Development and Standardization of a Knowledge Test on Climate Change Impacts and Adaptation Strategies for Livestock rearing in Jammu district of Union Territory of Jammu and Kashmir

ABSTRACT
[bookmark: _GoBack]The present study aimed to design and standardize a valid and reliable knowledge assessment tool to measure livestock farmers’ understanding of climate change impacts and adaptation strategies in the Jammu division. The instrument encompassed major knowledge domains, including weather pattern observation, causes of climate change, climate advisory services, impacts on animal behavior, health, reproduction, fodder and water resources, productivity, economic consequences, and adaptation strategies such as housing management, feed and water management, breed improvement, disease prevention, seasonal migration, and financial risk mitigation. An initial pool of 162 items was generated through literature review and expert consultation. Based on standard item selection procedures, 103 items were shortlisted, of which 84 were retained following expert relevancy testing. Item analysis was conducted on a sample of 20 livestock farmers, resulting in the selection of 61 items that satisfied acceptable psychometric criteria, with difficulty indices ranging from 30 to 80 and discrimination indices between 0.30 and 0.55. Reliability was established using the split-half method (r = 0.813) and further adjusted using the Spearman–Brown prophecy formula (r = 0.837). Internal consistency was confirmed through Cronbach’s alpha (α = 0.85, p < 0.05). Content validity was ensured through systematic expert evaluation. The finalized 61-item standardized knowledge test demonstrates strong psychometric properties and provides a robust tool for researchers, extension personnel, and policymakers to assess knowledge gaps, guide training interventions, and support evidence-based climate-resilient livestock development initiatives
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INTRODUCTION
Climate change has emerged as one of the most critical global challenges of the twenty-first century, exerting profound impacts on agriculture and livestock systems worldwide. According to the Intergovernmental Panel on Climate Change (IPCC, 2023), rising temperatures, erratic precipitation patterns, and increasing frequency of extreme weather events are already affecting food production systems, particularly in vulnerable mountainous and semi-arid regions. Developing countries such as India are especially susceptible due to their high dependence on climate-sensitive sectors and limited adaptive capacity (FAO, 2023).
The Union Territory of Jammu and Kashmir (UT of J&K) is characterized by diverse agro-climatic zones ranging from subtropical plains in Jammu to temperate and cold arid regions in Kashmir and Ladakh. This ecological diversity supports crop production as well as allied sectors, particularly livestock farming. Livestock rearing—including dairy, sheep, and goat husbandry—constitutes a major livelihood source and plays a crucial role in income diversification, nutritional security, and employment generation in rural households (Mir & Bakht, 2021). In hilly and rainfed areas of Jammu district, livestock often acts as a financial buffer against crop failure and market instability.
However, the region’s fragile Himalayan ecosystem, complex geomorphology, and seismic sensitivity render it highly vulnerable to natural hazards such as floods, landslides, droughts, and extreme temperature fluctuations (Romshoo et al., 2020). Recent climate assessments indicate a consistent warming trend across North India, including Jammu and Kashmir, accompanied by irregular monsoon behavior and declining winter precipitation (IPCC, 2023). Such climatic shifts have intensified the occurrence of floods, prolonged dry spells, heat stress conditions, and fodder scarcity, thereby adversely affecting livestock productivity, reproduction, and health (Godde et al., 2021; FAO, 2023).
Climate change impacts on livestock systems are multidimensional. Heat stress reduces feed intake, growth rate, milk yield, reproductive efficiency, and immune response in animals. Altered rainfall and humidity patterns influence the prevalence of vector-borne and parasitic diseases. Additionally, climate variability affects fodder availability, water resources, and grazing systems, ultimately influencing farm profitability and household resilience (Godde et al., 2021; IPCC, 2023). In Himalayan regions, shrinking pasturelands and changing vegetation composition further aggravate feed deficits, compelling farmers to rely increasingly on purchased feed, thus raising production costs.
Despite the growing scientific evidence on climate risks, adaptation at the grassroots level largely depends on farmers’ awareness, perception, and knowledge of climate change impacts and appropriate response strategies. Studies have consistently shown that farmers with higher knowledge levels are more likely to adopt climate-resilient livestock practices such as improved housing, balanced feeding, breed selection, disease prevention, and water management (FAO, 2023; Reddy, 2003). Knowledge enhances adaptive capacity by enabling informed decision-making, timely response to climate advisories, and efficient utilization of institutional support systems.
In the context of livestock rearing, adaptation strategies encompass several domains: (i) understanding changing weather patterns and causes of climate change; (ii) recognizing impacts on animal behavior, health, reproduction, mortality, and productivity; (iii) managing fodder, water, and grazing resources; and (iv) adopting climate-resilient practices such as improved shelter design, feed conservation techniques, indigenous breed promotion, disease surveillance, seasonal migration planning, and financial risk management including livestock insurance and disaster compensation schemes. Effective dissemination and adoption of such practices require a systematic assessment of farmers’ existing knowledge levels.
However, the absence of a standardized, validated, and context-specific knowledge assessment tool limits the ability of researchers, extension agencies, and policymakers to accurately measure knowledge gaps and design targeted capacity-building interventions. A scientifically constructed knowledge test, developed using rigorous psychometric procedures, ensures objectivity, reliability, and validity in measuring cognitive competence related to climate change impacts and adaptation strategies.
Therefore, the present study was undertaken to develop and standardize a knowledge test to assess livestock farmers’ understanding of climate change impacts and adaptation strategies in Jammu district of the Union Territory of Jammu and Kashmir. The instrument aims to comprehensively cover key dimensions including weather pattern observation, causes of climate change, climate advisory services, impacts on livestock systems, and adaptation strategies related to housing management, feed and fodder management, breed management, disease prevention, seasonal migration, and economic resilience. The development of such a tool is expected to support evidence-based extension planning, strengthen adaptive capacity, and contribute to climate-resilient livestock development in the region.

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.
Collection and Development of Test Items
The development of the knowledge test followed a systematic and scientifically validated procedure for instrument construction in social and behavioral research. Standard guidelines for test development, including domain identification, item generation, expert review, and item refinement, were adhered to in order to ensure content representativeness, clarity, and psychometric soundness (DeVellis, 2017; Kerlinger & Lee, 2000). The overall objective was to construct a comprehensive, objective, and context-specific instrument capable of assessing livestock farmers’ knowledge regarding climate change impacts and adaptation strategies in Jammu district of the Union Territory of Jammu and Kashmir.
Identification of the Knowledge Domain
The first step involved clearly defining the construct and delineating its major dimensions. Based on contemporary literature on climate change and livestock systems (Godde et al., 2021; IPCC, 2023; FAO, 2023), the knowledge domain was conceptualized under three broad components, such as Climate change scenario and causes, Impacts of climate change on livestock systems, and Adaptation and mitigation strategies in animal husbandry.
Each component was further subdivided into operational sub-domains such as weather pattern observation, causes of climate change, climate advisory services, impacts on animal health and productivity, fodder and water management, breed management, disease prevention, seasonal migration, and economic adaptation measures. Clearly defining these domains ensured content validity and alignment with the objectives of the study (Anastasi & Urbina, 1997).
Sources of Item Generation
An extensive and multi-source review process was undertaken to generate an initial pool of statements. The sources included:
· Peer-reviewed journal articles and review papers on climate change impacts on livestock production (Godde et al., 2021; FAO, 2023).
· Reports and assessment documents such as the IPCC Sixth Assessment Report (IPCC, 2023).
· Extension literature, training manuals, and advisory materials related to climate-smart livestock practices.
· Consultations with field-level extension functionaries, veterinarians, scientists from agricultural universities and research institutes, and subject matter specialists in animal husbandry and climate resilience.
· Informal interactions with progressive livestock farmers to capture field-level realities and locally relevant practices.
· The researcher’s own academic training and practical experience in scientific animal husbandry and extension education.
The use of multiple data sources helped ensure contextual relevance, practical applicability, and theoretical grounding of the items. According to DeVellis (2017), generating an extensive initial item pool enhances the probability of adequately capturing the construct and allows for systematic refinement in later stages.
Initial Item Pool Construction
Following domain identification and literature review, a total of 162 statements were generated in the initial stage. The items were framed in simple, clear, and unambiguous language to ensure comprehensibility among livestock farmers with varying educational backgrounds. Care was taken to avoid double-barreled questions, leading statements, and technical jargon that could compromise validity (Fowler, 2014). The items were constructed in a dichotomous (Yes/No) format to objectively assess factual knowledge. Dichotomous scaling is considered appropriate for knowledge tests where responses can be classified as correct or incorrect, thereby minimizing subjective interpretation (Kerlinger & Lee, 2000). Each statement was designed to reflect a specific and measurable aspect of climate change knowledge or adaptation practice relevant to livestock production systems in Jammu district.
Preliminary Screening and Expert Consultation
After developing the initial pool of 162 items, a preliminary screening was conducted to eliminate redundant, ambiguous, or conceptually overlapping statements. This stage involved critical review by subject matter specialists in veterinary extension, livestock production management, and climate adaptation. Items were examined for clarity, technical accuracy, cultural appropriateness, and alignment with the defined knowledge domains. Based on expert feedback and internal review, 59 items were removed due to duplication, irrelevance, excessive complexity, or insufficient discriminatory potential. This process resulted in a refined list of 103 statements, which were considered conceptually sound and representative of the knowledge construct.
The reduction of items at this stage aligns with recommended practices in instrument development, wherein iterative expert review enhances face and content validity prior to formal relevancy testing and psychometric analysis (Anastasi & Urbina, 1997; DeVellis, 2017). Such systematic refinement ensures that only relevant and high-quality items proceed to subsequent stages of standardization, including relevancy testing, difficulty and discrimination index calculation, and reliability assessment.
Rationale for the Multi-Stage Procedure
The multi-stage approach adopted in this study—comprising domain specification, broad item generation, expert scrutiny, and systematic reduction—was intended to enhance the scientific rigor of the instrument. Climate change adaptation in livestock systems is a multidimensional construct involving technical, ecological, behavioral, and economic components (FAO, 2023; IPCC, 2023). Therefore, a structured and evidence-based item development process was essential to ensure comprehensive coverage and contextual appropriateness.
By following established methodological principles of scale and test construction, the study ensured that the knowledge test would possess strong theoretical grounding, practical relevance, and suitability for further psychometric validation.
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
Relevancy testing constitutes a critical step in establishing the content validity of a measurement instrument. Content validity refers to the extent to which test items adequately represent and cover the conceptual domain that the instrument intends to measure (Haynes et al., 1995). In knowledge test construction, relevance ensures that each item meaningfully reflects the defined construct and aligns with the study objectives. A systematic evaluation of item relevance by subject matter experts (SMEs) is widely recognized as a rigorous and defensible approach to content validation (Lynn, 1986; Polit & Beck, 2006).
In the present study, the refined pool of 84 statements—developed after preliminary screening—was subjected to formal relevancy assessment through expert judgment. The panel comprised 130 subject matter experts drawn from diverse yet related institutional backgrounds, including scientists and researchers from ICAR institutes, State Agricultural Universities (SAUs), veterinary colleges, and other research organizations engaged in livestock production, climate science, and extension education. The inclusion of experts from multidisciplinary domains ensured comprehensive evaluation of technical accuracy, contextual appropriateness, and domain coverage.
The relevancy assessment was conducted using a structured rating format administered through both online (Google Forms) and offline modes to facilitate broader participation. Of the 130 experts contacted, 62 complete responses were received, yielding a response rate of 47.7 percent. Among these, 52 responses were obtained online and 10 through personal communication. Although larger expert panels are desirable, Lynn (1986) suggests that content validity assessment may be adequately performed with a minimum of 5–10 experts, while Polit and Beck (2006) emphasize that panels exceeding 50 respondents provide robust stability in item-level estimates. Thus, the number of completed responses in the present study was considered sufficient for reliable relevancy evaluation.
Each expert was requested to rate the relevance of every statement on a three-point scale, such as Most Relevant (3), Relevant (2) and Not Relevant (1). This ordinal scaling approach has been widely used in agricultural extension and livestock research for evaluating item suitability (Subrahmaneswari & Chander, 2008; Kumari et al.,2020; Kumar et al., 2021; Singh & Kumar, 2025; Singh & Kumar, 2026). Structured rating scales enable quantification of expert consensus and facilitate objective decision-making in item retention (DeVellis, 2017). The three-point format was selected to ensure clarity and reduce ambiguity in expert judgment while maintaining simplicity in scoring.
The ratings provided by experts formed the basis for calculating quantitative indices of item relevance, including Relevancy Weightage (RW), Relevancy Percentage (RP), and Mean Relevancy Score (MRS). These indices provided complementary evidence regarding the degree of expert agreement and the proportional importance of each item within the knowledge domain. The use of multiple indices aligns with recommended practices in content validation, where both item-level agreement and aggregate expert consensus are considered to enhance decision reliability (Polit & Beck, 2006; Zamanzadeh et al., 2015).
By systematically incorporating expert judgment and applying quantitative criteria for retention, the study ensured that only items demonstrating strong conceptual alignment, contextual appropriateness, and domain representativeness were advanced to subsequent stages of psychometric analysis. This structured approach strengthened the instrument’s content validity and enhanced its credibility as a scientifically developed knowledge assessment tool.
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:
….(eq. 1)
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
…..(eq. 2)
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

…..(eq 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 = ….(eq. 4)
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: ]……..(eq 5)
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
Reliability refers to the degree to which an instrument consistently measures a construct and yields stable and reproducible results under similar conditions (DeVellis, 2017). Establishing reliability is a fundamental requirement in knowledge test construction, as it ensures that observed scores reflect true differences in respondents’ knowledge rather than measurement error (Kerlinger & Lee, 2000). In the present study, multiple complementary approaches were employed to examine the internal consistency and stability of the developed knowledge test.
Split-Half Reliability
The split-half method was initially used to assess internal consistency reliability. The finalized 61-item knowledge test was administered to a sample of 20 livestock farmers from non-sample villages to avoid contamination of the main study. The items were divided into two equivalent halves based on odd- and even-numbered statements to ensure balanced distribution of content domains and difficulty levels. Scores obtained from the two halves were computed separately and subsequently correlated using Pearson’s product–moment correlation coefficient.
The resulting split-half reliability coefficient was 0.813, indicating a high degree of internal consistency between the two halves of the test. Because split-half reliability estimates are based on half-length tests and tend to underestimate the reliability of the full instrument, the Spearman–Brown prophecy formula was applied to adjust the coefficient and estimate reliability for the complete 61-item test (Spearman, 1910; Brown, 1910). The corrected reliability coefficient was 0.837, which further confirms the robustness and stability of the instrument. Values exceeding 0.80 are generally interpreted as indicative of strong reliability for research instruments in social sciences (DeVellis, 2017; Taber, 2018).
Cronbach’s Alpha
To further evaluate internal consistency, Cronbach’s alpha (α) was calculated. Cronbach’s alpha is one of the most widely used indices of internal consistency and reflects the average inter-item correlation among test items (Cronbach, 1951). The alpha coefficient for the present knowledge test was found to be 0.85, which indicates a high level of internal consistency.
Although Cronbach’s alpha is commonly associated with Likert-type scales, it is also appropriate for dichotomously scored items (0 = incorrect, 1 = correct). In such cases, Cronbach’s alpha is mathematically equivalent to the Kuder–Richardson Formula 20 (KR-20), a classical reliability estimates for binary data (Kuder & Richardson, 1937; Tavakol & Dennick, 2011). Therefore, its application in the present knowledge test is methodologically justified.
Interpretation guidelines suggest that reliability coefficients of 0.70 or higher are acceptable for exploratory research, values above 0.80 indicate good reliability, and coefficients approaching or exceeding 0.90 represent excellent internal consistency (DeVellis, 2017; Taber, 2018). The obtained alpha value of 0.85 falls within the “very good” range, signifying that the items measure a cohesive and well-defined construct. Furthermore, the close correspondence between the split-half adjusted coefficient (0.837) and Cronbach’s alpha (0.85) strengthens confidence in the internal consistency and measurement precision of the instrument.
Overall, the convergence of reliability estimates derived from multiple statistical approaches—split-half reliability, Spearman–Brown correction, and Cronbach’s alpha—demonstrates that the developed knowledge test possesses satisfactory psychometric properties and is suitable for assessing livestock farmers’ knowledge regarding climate change impacts and adaptation strategies.
Content Validity
Content validity refers to the extent to which the items of an instrument adequately represent the entire domain of the construct being measured (Haynes, Richard, & Kubany, 1995). In knowledge test development, establishing content validity is essential to ensure that the instrument comprehensively captures all relevant dimensions of the conceptual framework and avoids underrepresentation or construct-irrelevant content (DeVellis, 2017). In the present study, content validity of the knowledge test was established through a rigorous, multi-stage process involving systematic item development, expert review, and quantitative relevancy assessment.
The initial pool of statements was generated following an extensive review of scholarly literature, technical reports, and extension publications related to climate change impacts and adaptation strategies in livestock systems (IPCC, 2023; FAO, 2023). This review enabled clear delineation of the knowledge domains, including climate change scenario and causes, impacts on animal health and productivity, fodder and water management, breed and housing management, disease prevention, seasonal migration, and financial adaptation strategies. Clearly defining these domains prior to item construction is recommended as a foundational step in ensuring domain representativeness and theoretical alignment (Lynn, 1986; Polit & Beck, 2006).
Subsequently, the drafted statements underwent expert scrutiny by subject matter specialists in veterinary extension, animal husbandry, livestock production management, and climate adaptation. Experts were requested to evaluate the clarity, relevance, technical accuracy, and contextual appropriateness of each item. Their feedback contributed to the refinement, modification, and elimination of ambiguous or redundant statements. Such expert judgment procedures are widely recognized as a primary method for assessing content validity during instrument development (Polit & Beck, 2006; Yusoff, 2019).
In addition to qualitative review, quantitative indicators such as Mean Relevancy Score (MRS), Relevancy Weightage (RW), and Relevancy Percentage (RP) were computed to objectively determine the degree of expert agreement regarding item relevance. Quantification of expert ratings enhances methodological transparency and strengthens the defensibility of content validation decisions (Lynn, 1986). Only items meeting predetermined relevance criteria were retained for subsequent item analysis and reliability testing, thereby ensuring that the final instrument reflected substantial expert consensus.
Through this structured and evidence-based validation process—comprising domain specification, literature grounding, multidisciplinary expert review, and quantitative relevance assessment—the knowledge test achieved adequate content validity. Accordingly, the instrument is considered to possess sufficient domain coverage and conceptual coherence to effectively measure livestock farmers’ knowledge regarding climate change impacts and adaptation strategies in the study area.
SUMMARY AND 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.

The present study successfully developed and standardized a scientifically sound knowledge test to assess livestock farmers’ understanding of climate change impacts and adaptation strategies in Jammu district of the Union Territory of Jammu and Kashmir. The instrument was constructed through a systematic and rigorous methodological process that included comprehensive domain identification, extensive item generation, expert validation, relevancy testing, item analysis, and reliability estimation. The integration of both qualitative expert judgment and quantitative psychometric techniques ensured that the final tool possesses strong content validity, internal consistency, and overall measurement reliability. The finalized 61-item knowledge test demonstrated robust psychometric properties, as reflected in satisfactory difficulty and discrimination indices, high split-half reliability, and strong Cronbach’s alpha values. These findings confirm that the instrument is capable of consistently and accurately differentiating between varying levels of knowledge among livestock farmers. The standardized format enhances objectivity and minimizes measurement error, thereby increasing its suitability for academic research and field-level application.
Given its empirical robustness, the instrument can be effectively employed for multiple practical purposes, including baseline knowledge assessment, training needs identification, monitoring and evaluation of climate-resilient livestock interventions, and impact assessment of extension programs. It provides researchers and extension professionals with a structured mechanism to diagnose knowledge gaps across critical domains such as animal health, fodder management, breed resilience, disease prevention, seasonal migration, and financial risk mitigation.
Furthermore, the test offers valuable support for policymakers and development agencies in designing targeted, evidence-based capacity-building initiatives aimed at enhancing adaptive capacity in livestock production systems. By enabling precise identification of knowledge deficiencies, the instrument facilitates the development of focused extension strategies and climate-smart livestock programs tailored to local needs. In a broader perspective, the standardized knowledge test contributes not only to methodological advancement in agricultural extension research but also to the overarching goal of strengthening climate resilience in livestock-based livelihoods. Through informed decision-making and knowledge-driven interventions, the tool holds significant potential to support sustainable livestock development and improve the adaptive capacity of rural farming communities in climate-vulnerable regions.
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