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ABSTRACT
Climate change is one of the most critical environmental challenges confronting the world today. The effects of climate change were evident and extended across various climate-sensitive sectors, particularly in agriculture. The Intergovernmental Panel on Climate Change (IPCC) have thoroughly documented that climate change poses a significant threat to sustainable economic growth and human survival. The present research tool was developed to assess the awareness level of farmers towards the climate change and its impact. Therefore, a psychometric scale entitled “Climate Change Awareness Scale” was developed. The final scale consists of 24 statements with five possible responses in a Likert type scale.  Statements having relevancy percent (RP) greater than 70, relevancy weightage (RW) greater than 0.70, and mean relevancy score (MRS) greater or equal to overall mean relevancy score (OMRS) i.e. 2.48 were considered for final selection. The precision and consistency of the data were determined by calculating the reliability and validity of the scale. The summated scores of the respondents could be used to group the respondents into different categories. This scale will help the academicians and researchers to estimate the awareness level of farmers towards the effect of climate change on their farming.
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INTRODUCTION
Climate change is described by farmers as temporal displacement of the weather cycle reflected in change in crop enterprise and livelihood options (Maiti et al., 2015). According to Gori et al. (2018),  climate change has caused changes in land use besides exerting pressure on water resources thereby, affecting the capacity of ecosystems to sustain food production. Thus, climate change refers to the long-term shifts and alterations in temperature and weather patterns, primarily caused by human activities, such as burning fossil fuels (coal, oil, and gas), deforestation, and industrial processes (Mishra et al., 2024). The increasing concentration of anthropogenic gases in the atmosphere is mainly responsible for these rapid changes in the climate (IPCC, 2007). Climate change, now considered a major obstacle to development, is likely to affect crop productivity adversely which, in turn, threatens food and livelihood security particularly in developing counties like India, where agriculture employs 58.20 per cent of its population (Census, 2001) and accounts for about 16 per cent of its GDP (GoI, 2025). (Amarnath, 2013).  Any adverse impact on these resources directly threatens the nation’s economic stability, undermines livelihoods, and exacerbates wealth inequality (Sarkar & Padaria, 2010). Agencies and stakeholders assisting farmers in scaling up the adoption of climate smart agricultural practices, like precision conservation agriculture, should develop a shared understanding and strategy for promoting these cutting-edge technologies within farming communities (Mishra et al., 2024). The IPCC (2007) and several organizations predict that global climate change will speed up. Therefore, addressing climate change through sustainable practices, policy measures, and the strengthening of local adaptive capacities is essential for protecting the future of agriculture in the central plain zone of Uttar Pradesh and ensuring the overall economic stability of the nation (Shitu &and Nain, 2024).
METHODOLOGY
Awareness of climate change was operationalized as the cognitive understanding of farmers regarding the changing climatic scenario. To measure the differential levels of awareness regarding climate change and its variability among farmers, an exclusive Climate Change Awareness Scale (CCAS) was developed in this study using the method of summated rating (Likert, 1932). A summated rating scale is a set of awareness statements, all of which are considered to have approximately equal awareness value. Respondents indicate their degree of agreement or disagreement with each statement, and these responses carry different scores. This method utilizes several statements as indicators, each reflecting different aspects of the concept, in order to obtain a more comprehensive measure. Initially, 70 statements were drafted based on their relevance to the study area. These statements were then edited according to the 14 criteria suggested by Edwards (1957), resulting in 50 statements, which were subsequently sent to experts for a relevancy test. Following the relevancy analysis, 20 statements were discarded, leaving 30 statements that were pre-tested on 60 farmers from a non-sampling area. Their total scores were obtained, and 30 farmers (15 each from the lowest and highest scoring groups) were used as criterion groups to evaluate individual items. Statements with a ‘t’ value greater than 2.05 were retained, while those with a ‘t’ value below 2.05 were removed. The split-half method was then applied to the selected 24 statements to estimate the internal reliability of the scale. Content validity was determined through expert judgment.
[bookmark: _GoBack]RESULTS
[bookmark: _Hlk178103623]Item collection
An exhaustive list of climate change facts and figure, all aspects of climate change including effect on agriculture from published literatures, reports and discussion with relevant professionals and farmers. Then, all the collected facts and figures were written in sentence form and these sentences were considered as ‘statement’ for the present study. After preparation of statement, each and every statement were checked and /edited to reduce ambiguity as per certain criteria. After editing and checking, 50 statements were retained for development of climate change awareness.
Relevancy test
[bookmark: _Hlk178661639] Statements, selected in previously, were administered to a group of 160 subject matter expert throughthorough personal contact, email and surface post worldwide. The judges were requested to read and analyze each statement for its relevancy and to give their response on a three-point continuum viz., most relevant, relevant, and least relevant with scores 3, 2, and 1, respectively. Total 78 subjects matter specialists returned the duly filled questionnaire with in enhanced (two months) time schedule. Then, relevancy weightage of each statement (Table 1) was calculated as per criteria given by (Dangi et.al., 2022). Subsequently, items having relevancy percent (RP) greater than 70, relevancy weightage (RW) greater than 0.70, and mean relevancy score (MRS) greater or equal to overall mean relevancy score (OMRS) i.e. 2.48 were considered for final selection (Arun et al., 2019). In the first stage, 30 statements were sorted (Table 2) which were further rewritten and modified as per the suggestions given by experts.
Table 1: Relevancy scores of items in climate change awareness scale
	S. 
No.
	Statements 
	RP
	RW
	MRS

	A.
	Awareness of farmers on changes in the precipitation
	
	
	

	1. *
	Precipitation has declined. 
	97.44
	0.83
	2.49

	2. *

	Heavy rainfall, drought and frost situation results in abnormal growth of crops. 
	97.44
	0.86
	2.58

	3. *
	Occurrence of heavy fog during winter season. 
	91.03
	0.83
	2.49

	4. 
	Poor quality of produce due to unfavorable rainfall condition results in low market price.
	94.87
	0.81
	2.44

	5. 
	Now a days there is change in the rainfall during crop growth period. 
	96.15
	0.80
	2.41

	6. *
	Changes in rainfall pattern that lead to severe water shortages and/or flooding. 
	93.59
	0.85
	2.54

	7. 
	Seasonal changes in rainfall, could alter growing seasons, planting/harvesting calendars.
	93.59
	0.79
	2.37

	8. *
	 There is unpredictability in rainfall in recent years. 
	94.87
	0.84
	2.51

	B.
	Awareness of farmers on changes in the temperature 
	
	
	

	9. *
	Now a days there is rise in both day and night temperature. 
	97.44
	0.84
	2.51

	10. 
	Rise in temperature results in large scale migration of people and animals. 
	87.18
	0.75
	2.26

	11. *
	Rising temperatures will be leads to shifts in crop growing seasons. 
	94.87
	0.83
	2.49

	12. *
	Long dry spells and increased rate of drought
	97.44
	0.86
	2.58

	13. *
	High temperature and relative humidity results in poor quality of the produce
	96.15
	0.83
	2.49

	14. *
	Increasing temperatures during summers/winters.
	96.15
	0.83
	2.49

	15. *
	Change in length of season short winter and long summer. 
	98.72
	0.83
	2.50

	16. 
	Prolonged summer can lead to a range of consequences including drought, wildfire and disruption of ecosystem and agriculture.
	94.87
	0.81
	2.44

	17. *
	Increased of extreme events i.e. cold wave, heat wave and heavy fog etc.
	92.31
	0.83
	2.49

	C.
	Awareness of farmers about impact of climate change on agriculture.
	
	
	

	18. *
	Stronger wind and heavy rainfall increase soil erosion
	98.72
	0.87
	2.60

	19. 
	Climate change alter land suitability. 
	91.03
	0.75
	2.26

	20. *
	Agriculture is extremely vulnerable to ‘Climate Change.
	97.44
	0.89
	2.67

	21. *
	As a result of climate change, there is increase in operational cost due to increased expenditure on inputs.
	100.00
	0.85
	2.55

	22. *
	Increase frequency of strong wind and storms result in heavy lodging and uprooting of crops.
	97.44
	0.83
	2.49

	23. *
	High rainfall and relative humidity results in increased insect problems.
	97.44
	0.85
	2.55

	24. *
	Income from agriculture is adversely affected due to climate change. 
	93.59
	0.85
	2.55

	25. *
	Practices like burning of crop residues in field is also contributing toward climate Change.
	96.15
	0.86
	2.59

	26. 
	Reduced soil moisture and evapotranspiration may increase land degradation and desertification. 
	94.87
	0.80
	2.41

	27. 
	Climate change increase weeds infestation. 
	94.87
	0.78
	2.35

	28. 
	A warmer climate would reduce flexibility in crop distribution and increase irrigation demand.
	94.87
	0.82
	2.46

	29. 
	The availability of irrigation water is changing due to climate change. 
	89.74
	0.78
	2.33

	30. 
	Climate change alter the photosynthesis and bio mass production. 
	88.46
	0.75
	2.26

	31. *
	Maturity period of major crops is reducing due to climate change.
	96.15
	0.84
	2.51

	32. *
	Decrease the crop production due to climate change.
	93.59
	0.83
	2.49

	33. 
	Decline soil productivity due to climate change. 
	93.59
	0.79
	2.37

	34. *
	Productivity of rain-fed crops will be adversely affected due to increased rate of drought.
	96.15
	0.84
	2.53

	D.
	Awareness about Monsoon
	
	
	

	35. *
	Indian agriculture is dependent on monsoon.

	94.87
	0.84
	2.51

	36. 
	Delayed onset of monsoon. 
	96.15
	0.79
	2.38

	37. *
	Uneven distribution and early withdrawal of monsoon. 
	96.15
	0.83
	2.49

	E.
	Awareness about pollution causes climate change
	
	
	

	38. *
	Excessive uses of natural resource like water, soil, forest etc. also affect the climate adversely.
	97.44
	0.87
	2.62

	39. *
	The excessive use of insecticide/pesticides also adverse effect on the climate and soil health.
	98.72
	0.86
	2.59

	40. 
	Burning of crop residue is a main reason of climate pollution.
	94.87
	0.82
	2.47

	41. *
	Increase in industrialization leads to higher emissions which causes climate change.
	98.72
	0.89
	2.67

	F.
	Awareness about Greenhouse gases 
	
	
	

	42. *
	Increase the concentration of greenhouse gases (carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O),) which lead to climate change.
	98.72
	0.91
	2.73

	43. 
	Crop (rice) also produce (methane gas) GHG gas that leads to climate change. 
	91.03
	0.81
	2.44

	44. 
	Farm animal also produce methane gas which lead to climate change. 
	91.03
	0.79
	2.38

	45. *
	CO2 level is increasing which is harmful for climate
	96.15
	0.86
	2.58

	46. 
	Industrialization is also main cause of GHG.
	89.74
	0.82
	2.47

	G.
	Awareness about Greenhouse gases 
	
	
	

	47. 
	Increase the incidents of physiological disorder in crops. 
	91.03
	0.79
	2.36

	48. 
	Duration of fruit/crop ripening is changing due to climate change. 
	94.87
	0.79
	2.37

	49. 
	Changes in flowering and fruiting time due to climate change. 
	96.15
	0.80
	2.40

	50. *
	Increase the incidents of diseases and pests in crops due to climate change. 
	97.44
	0.83
	2.50

	* Selected statements


Item analysis
Item analysis is an important to judge the reliability and validity of identified items (Lal et al., 2014). It helps to categorized the items on the basis of degree to which they can differ the level of awareness of the respondents.  Items, selected in relevancy test, were modified and rewritten as per suggestion made by the subject matter experts. Then, modified and rewritten items were administered to 60 farmers/ respondents of central plain zone of U.P. These 60 farmers were selected randomly from the non-sample village(s) of the central plain zone of U.P. The respondents were asked to rate every item on a five-point scale ranging from 5 for Strongly Agree, 4 for Agree, 3 for Undecided, 2 for Disagree and 1 for Strongly Disagree respectively, in a personal interview by the researcher at their door step. The scores of each respondent were arranged in ascending order and two groups were formed i.e.15 respondents with the highest total score and 15 respondents with lowest total score from non-sampled area were selected. The t value for each statement was calculated as indication to differentiate between respondents.  The statements having a t-value of 2.05 (tcritical two tailed) or above were selected for final scale.
Table 2: Final items in the climate change awareness scale with respective “t” values
	S. 
No.
	Statements 
	t- value

	1. 
	Precipitation has declined. 
	1.47

	2. *

	Heavy rainfall, drought and frost situation results in abnormal growth of crops.
	3.35

	3. *
	Occurrence of heavy fog during winter season. 
	3.97

	4. *
	Changes in rainfall pattern that lead to severe water shortages and/or flooding.
	3.85

	5. 
	There is unpredictability in rainfall in recent years 
	1.26

	6. *
	Now a days there is rise in both day and night temperature
	5.17

	7. *
	Rising temperatures will be leads to shifts in crop growing seasons. 
	4.60

	8. *
	Long dry spells and increased rate of drought
	5.99

	9. *
	High temperature and relative humidity results in poor quality of the produce
	4.25

	10. *
	Increasing temperatures during summers/winters.
	3.69

	11. *
	Change in length of season short winter and long summer. 
	4.09

	12. *
	Increased of extreme events i.e. cold wave, heat wave and heavy fog etc.
	2.60

	13. *
	Stronger wind and heavy rainfall increase soil erosion
	4.31

	14. *
	Agriculture is extremely vulnerable to ‘Climate Change.
	5.81

	15. *
	As a result of climate change, there is increase in operational cost due to increased expenditure on inputs.
	4.89

	16. *
	Increase frequency of strong wind and storms result in heavy lodging and uprooting of crops.
	5.14

	17. 
	High rainfall and relative humidity results in increased insect problems.
	1.89

	18. *
	Income from agriculture is adversely affected due to climate change. 
	4.02

	19. *
	Practices like burning of crop residues in field is also contributing toward climate Change.
	3.21

	20. *
	Maturity period of major crops is reducing due to climate change.
	3.99

	21. *
	Decrease in crop production due to climate change.
	4.11

	22. *
	Productivity of rain-fed crops will be adversely affected due to increased rate of drought.
	5.37

	23. 
	Indian agriculture is dependent on monsoon.
	1.58

	24. *
	Uneven distribution and early withdrawal of monsoon. 
	5.67

	25. *
	Excessive use of natural resource like water, soil, forest, etc also affect the climate adversely.
	4.60

	26. *
	The excessive use of insecticide/pesticides causes adverse effect on the climate and soil health.
	4.59

	27. *
	Increase in industrialization leads to higher emissions which causes climate change.
	4.00

	28. 
	Increase in the concentration of greenhouse gases (carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O) leading to climate change.
	1.62

	29. 
	CO2 level is increasing which is harmful for climate
	1.95

	30. *
	Increase the incidents of diseases and pests in crops due to climate change. 
	5.82

	*Selected Statements 



Reliability and Validity of the scale
The validity and reliability of scale was established for standardization of the scale. The validity of this scale was confirmed through content validity and criterion validity. (Priyadarshani et al., 2021). The Cronbach's alpha method for testing reliability was employed. The scale was split into two halves on the basis of odd and even number of items and administered to 60 farmers from non-sampling area. The half test reliability coefficient was calculated by using Cronbach’s Alpha is SPSS 24. The Cronbach’s alpha value for two set of statements found to be 0.896. The Pearson’s product moment correlation coefficient was calculated 0.811 and this was further confirmed by using Spearman’s Brown formula (r= 0.896) significant at 1.00 per cent level of probability. Thus, two sets of scores were obtained as shown in Table 3. The result was further confirmed by using the Guttman Split-Half Coefficient which was also found as 0.896 (Table 3). It may be said that, the scale is reliable to measure the awareness of farmers towards climate change. Content validity was established by having 78 experts review and refine the scale, yielding a final set of 24 statements that comprehensively measured farmers' climate change awareness, with randomized ordering to reduce response bias. The contents of the developed awareness scale were derived through opinions of concerned subject matter specialists, extension professionals, and all the scale construction steps were taken carefully. Thus, it may be concluded that the developed awareness scales were able to measure what it intended to measure.
Table: 3 Reliability statistics of the proposed scale
	Reliability Statistics

	Cronbach's Alpha
	Part 1
	Value
	1.00

	
	
	N of Items
	1a

	
	Set 2
	Value
	1.00

	
	
	N of Items
	1b

	
	Total N of Items
	24

	Correlation Between Forms
	.811

	Spearman-Brown Coefficient
	Equal Length
	.896

	
	Unequal Length
	.896

	Guttman Split-Half Coefficient
	.896

	a. The items are: S1, S3, S5, S7, S9, S11, S13, S15, S17, S19, S21 and S23.
b. The items are: S2, S4, S6, S8, S10, S12, S14, S16, S18, S20, S22 and S24
Where: S= Statements




	Pearson Correlation (r)
	0.811

	Spearman - Brown Coefficient (SBC)
	0.896

	Cronbach’s Alpha
	0.896



Scoring Technique: In the final version of the awareness scale, 24 statements were included and arranged randomly to minimize response bias, which could otherwise reduce the reliability and validity of the instrument. Each statement was followed by five response options based on a five-point Likert continuum (Likert, 1932): 5 for strongly agree, 4 for agree, 3 for undecided, 2 for disagree, and 3 for strongly disagree respectively. 
Table: 4 Final Climate change awareness scale

	S. 
No.
	Statements 
	SA
	A
	UN
	SDA
	DA

	1. 

	Heavy rainfall, drought and frost situation results in abnormal growth of crops.
	
	
	
	
	

	2. 
	Occurrence of heavy fog during winter season. 
	
	
	
	
	

	3. 
	Changes in rainfall pattern that lead to severe water shortages and/or flooding.
	
	
	
	
	

	4. 
	Now a days there is rise in both day and night temperature
	
	
	
	
	

	5. 
	Rising temperatures will be leads to shifts in crop growing seasons. 
	
	
	
	
	

	6. 
	Long dry spells and increased rate of drought
	
	
	
	
	

	7. 
	High temperature and relative humidity results in poor quality of the produce
	
	
	
	
	

	8. 
	Increasing temperatures during summers/winters.
	
	
	
	
	

	9. 
	Change in length of season short winter and long summer. 
	
	
	
	
	

	10. 
	Increased of extreme events i.e. cold wave, heat wave and heavy fog etc.
	
	
	
	
	

	11. 
	Stronger wind and heavy rainfall increase soil erosion
	
	
	
	
	

	12. 
	Agriculture is extremely vulnerable to ‘Climate Change.
	
	
	
	
	

	13. 
	As a result of climate change, there is increase in operational cost due to increased expenditure on inputs.
	
	
	
	
	

	14. 
	Increase frequency of strong wind and storms result in heavy lodging and uprooting of crops.
	
	
	
	
	

	15. 
	Income from agriculture is adversely affected due to climate change. 
	
	
	
	
	

	16. 
	Practices like burning of crop residues in field is also contributing toward climate Change.
	
	
	
	
	

	17. 
	Maturity period of major crops is reducing due to climate change.
	
	
	
	
	

	18. 
	Decrease in crop production due to climate change.
	
	
	
	
	

	19. 
	Productivity of rain-fed crops will be adversely affected due to increased rate of drought.
	
	
	
	
	

	20. 
	Uneven distribution and early withdrawal of monsoon. 
	
	
	
	
	

	21. 
	Excessive use of natural resource like water, soil, forest, etcetc. also affect the climate adversely.
	
	
	
	
	

	22. 
	The excessive use of insecticide/pesticides causes adverse effect on the climate and soil health.
	
	
	
	
	

	23. 
	Increase in industrialization leads to higher emissions which causes climate change.
	
	
	
	
	

	24. 
	Increase the incidents of diseases and pests in crops due to climate change. 
	
	
	
	
	



DISCUSSION
Many studies have been conducted on climate change focusing on knowledge, awareness and perception aspects related to farmers but there is limited research on farmers’s‟ awareness towards climate change. The current study aimed to develop a tool to measure the climate change awareness among the farming community in central plain zone of Uttar Pradesh. 
Initially, a large number of statements related to climate change were gathered from a number of secondary sources. A tentative list of 70 statements was drafted and these statements were edited as per the 14 criteria enunciated by Edwards (1957). The remaining 50 statements were included in the Performa for relevancy analysis. After performing the relevancy test 20 statements were eliminated and 30 statements were selected for item analysis. A questionnaire was prepared consisting statements and responses were collected from 60 farmers. For the purpose of item analysis, out of 60 farmers, 15 farmers with lowest and 15 with highest scores were used as criterion groups to evaluate individual items. The critical ratio, that is the„tratio that is the „t‟ value which is a measure of the extent to which a given statement differentiates between the high and low groups of the respondents for each statements was calculated. Later the statements with„ t‟ value above 2.05 (tcritical for n=30) were considered for final inclusion and total of 24 statements were selected. Reliability and content validity was used for the standardization of scale (Panigarhi et al., 2024). The split half method was used for assessing internal consistency of the scale (Cronbach, 1946 & Rohit et.al., 2023). The values of Cronbach‟s Alpha, Spearman–Brown Coefficient, Guttman Split Half Coefficient, and Pearson Correlation Coefficient were found to be 0.896, 0.896, 0.896, and 0.811, respectively. Content validity is the representativeness or sampling adequacy of the content substance, the matter and the topics of a measuring instrument. All the edited statements were given to 78 judges for their expert guidance in developing the scale. The suggestions of the experts were incorporated in the scale. Hence the present scale satisfied the content validity.  
CONCLUSION
Climate change is the greatest threat to human civilization in the twenty-first century. It has emerged as a major global environmental challenge, adversely affecting the well-being of populations that depend heavily on natural resources such as agriculture, horticulture, and forests for their livelihoods. This study presents the development of a psychometric tool to assess climate change awareness. This scale 24 items encompasses multiple dimensions, including the causes, characteristics, and impacts of climate change. Awareness of these dimensions is critical, as it shapes public support for mitigation strategies to reduce emissions and for adaptation measures to address climatic variability. The tool developed in this study offers researchers and policymakers a reliable means of measuring awareness levels and formulating evidence-based strategies to mitigate the risks posed by climate change in the agricultural sector. Moreover, owing to its established validity and reliability, the instrument holds significant potential for application in other research contexts, making it valuable to both the academic community and decision-makers.
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