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Development of Scale to Assess the Attitude of farmers towards Information Communication Technologies (ICT’s) in mitigating climate change

ABSTRACT Indian agriculture continues to face major risks due to unpredictable climatic conditions, which makes timely and trustworthy information essential for farmers to make resilient decisions. In this context, ICT tools have become valuable resources by offering alerts, advisories, and practical solutions that support farmers in dealing with climate-related challenges. To understand farmers’ attitudes toward using these tools, a Likert summated rating scale technique was used to develop an attitude scale. Using insights from extension experts and previous research, 80 statements were initially drafted. After applying Edwards’ criteria to refine the items, 15 statements were deleted, leaving 65 statements for further evaluation. These 65 items were then rated for relevancy by a panel of 100 judges. Based on their ratings, Z-values were calculated, resulting in the selection of 32 statements. These 32 items were subsequently administered to 60 farmers, who responded using a five-point agreement scale. Item analysis was conducted by computing t-values for all statements. 18 statements with t-values greater than 1.75 were identified as strong discriminators and therefore included in the final scale, consisting of 13 positive and 5 negative statements. The split-half reliability coefficient (r = 0.74) and cronbachCronbach alpha coefficient of 0.78 was significant at the required level, confirmed that the scale is reliable for assessing farmers’ attitudes toward ICT tools.
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1. INTRODUCTION




India agriculture has been significantly affected by climate change, particularly in the case of the state like Andhra Pradesh. Extreme changes in weather patterns, e.g. irregular rainfall, very hot periods, increased temperatures and fierce storms have made crop production, rural livelihoods, and the general food security situation more vulnerable. Here, Information and Communication Technologies (ICTs) can play a vital role in providing farmers with reliable information, climate-smart advisories, early warning systems, and innovative digital solutions for capacity building. 
The range of ICT tools available to farmers nowadays includes mobile phones, mobile-based advisory services, digital apps, social media platforms, interactive voice response systems (IVRS), call centrescenters, and various government digital initiatives. With these tools, farmers can take measures that are most appropriate for their crops by using efficient water management techniques, pest and disease control, selecting climate-resilient varieties, and adopting climate-smart practices. However, the utilization pattern of farmers has been so different which is the reason for these technologies to be barely used among farmers due to their awareness, accessibility, digital literacy, socio-economic factors, and information needs. 
2. MATERIALS AND METHODS
Attitude refers to the “degree of positive or negative affect associated with some psychological object’’ (Thurstone, 1931). Attitude was operationally defined as favorable or unfavorable feeling of farmers towards usage of ICT tools. To measure the attitude of farmers towards ICT tools in mitigating climate change a scale was developed by adopting Likert summated rating scale technique. Likert scale is a psychometric method for measuring attitudes and opinions by summing the scores of responses to a series of related statements. The methodology was followed by Yamini et.al., (2024); Dwithi et.al., (2023); Reddy et al., (2023); Saifuddin et.al., (2022). – Check sentence flow, meaning, and citations. In likertLikert scale, for each statement respondents choose from a balanced set of ordered response categories, typically a five point or seven point scale, which indicates the intensity of their feeling. For the present study five point continuum scale was used. The attitude scale was developed through a series of systematic steps, which are outlined below.
2.1 Steps in development of attitude scale

The scale was constructed following the standard principles of Likert’s summated rating technique. The process involved the collection and editing of statements, relevancy testing through expert judgement, item analysis for discrimination, and assessment of reliability and validity. 

Fig 1: Methodology followed to develop attitude scale

2.1.1 Collection of Statements/ Items
In the first step, a wide range of statements expressing positive and negative feelings towards ICT tools in agriculture were collected. These statements covered areas such as usefulness, accessibility, reliability, cost, technical support, ease of use, and perceived benefits of ICT applications (e.g., mobile apps, call centrescenters, digital platforms, SMS alerts, and online advisories). The statements were gathered from books, research journals, magazines, extension literature, reports, websites, expert consultations, and the researcher’s own observations and experience. A total of 80 statements were initially prepared, ensuring that they reflected diverse opinions and covered the full range of the affective continuum from highly favourablefavorable to highly unfavourableunfavorable attitudes.
2.1.2 Editing of statements
The 80 statements collected were carefully edited by using various informal criteria suggested by Edwards (1941), The following guidelines were applied during editing:
· Avoided statements that refer to the past rather than to the present.
· Avoided factual statements.
· Avoided statements that may be interpreted in more than one way.
· Avoided statements that are unrelated to the psychological item being examined.
· Avoided statements that are likely to be endorsed by almost everyone or by almost no one.
· Selected the statements that are believed to cover the entire range of the affective scale of interest. 
· Maintained the language of the statements simple, clear, and direct.
· Statements were made as short as possible, rarely exceeding 20 words.
· Each statement contained only one complete thought.
· Statements containing universals such as all, always, none and never often introduce ambiguity were avoided.
· Words such as only, just, merely and others of a similar nature were used with care and moderation was also carried out in writing statements. 
· Almost all the, statements were framed in the form of simple sentences rather than in the form of compound or complex sentences.
· Avoided the use of words that may not be understood by those who are to be given the completed scale. 
· Avoided the use of double negatives.
After applying these criteria, 15 statements were deleted, resulting in a final list of 65 edited statements for further testing.
2.1.3 Testing the Statements for Relevancy
Not all statements contribute equally to measuring attitude. Hence, the 65 statements were subjected to relevancy testing through a jury of experts. A Google Form containing all 65 statements was sent to 100 judges, including:
· Scientists from KVKs, DAATTCs, and RARS
· Agricultural Extension Officers (AEOs)
· Mandal Agricultural Officers (MAOs)
· Professors and researchers in Agricultural Extension
Each judge was requested to indicate the relevancy of each statement on a three-point continuum viz., most relevant, relevant, not relevant with scores 3,2 and 1 respectively. They were also encouraged to suggest modifications or add new statements if necessary. 
The responses obtained from the judges were statistically analyzed using the Standard Normal Deviate (Z-test). The mean Z-value (Z̅) was calculated for all statements, and those with Z-values above the mean (Z̅ = 0.00) were selected as the most relevant and scalable items. The statements with ‘z’ values below ‘z ̅’ were eliminated. Thus, 32 statements out of 65 were selected through relevancy testing. 
The 32 statements selected through relevancy test were given to 60 farmers from a non-sample area and were asked to indicate their responses on a five-point continuum viz., strongly agree (SA), agree (A), undecided (UD), disagree (DA) and strongly disagree (SDA) with 5, 4, 3, 2 and 1 for positive statements and vice-versa for negative statements. After receiving the responses from the respondents, the sum of the scores of all statements given by each respondent was calculated and the respondents were arranged in descending order based on the sum of the scores obtained for all the statements. Then the top 25 per cent of the respondents with the highest scores and the bottom 25 per cent of the respondents with the lowest scores were considered as criterion groups to evaluate individual statements. The middle 50 per cent of the respondents were deleted for further analysis. The top 25 per cent was considered as high group and bottom 25 per cent was considered as low group to calculate the critical ratio i.e., ‘t’ value for each statement. The calculated ‘t’ value for each statement will measure the extent to which the statement differentiates between the respondents of high group and low group. The ‘t’ values were calculated by using the formula suggested by Edwards (1969). The ‘t’ value for each statement was calculated by using the formula. 
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XH	=	The mean score on a given statement for the high group
 XL	= 	The mean score on a given statement for the low group
Σ XH2 = 	Sum of squares of the individual score on a given statement for high group
ΣXL2	= 	Sum of squares of the individual score on a given statement for low   group
ΣXH	= 	Summation of scores on a given statement for high group
ΣXL	= 	Summation of scores on a given statement for low group
n 	= 	Number of respondents for in each group
Σ 	= 	Summation
After computing ‘t’ values for all the 32 statements, the statements with ‘t’ values more than 1.75 were selected for the final scale. Thus, out of 32 statements, 18 statements with ‘t’ value more than 1.75 were selected in the scale. The final scale to measure the attitude of farmers towards ICT tools usage comprised of 18 statements, out of which were 13 positive statements and 5 negative statements measured on a five-point continuum viz., strongly agree (SA), agree (A), undecided (UD), disagree (DA) and strongly disagree (SDA) with 5, 4, 3, 2 and 1 for positive statements and vice-versa.
2.1.4 Testing the Reliability of the scale 
A scale is considered reliable when it yields consistent results each time it is applied to the same group of respondents. To assess the reliability of the developed scale, the split-half method was used. The final set of 18 statements was administered to sixty farmers from non-sample areas in the Prakasam and Guntur districts of Andhra Pradesh. Once the responses were collected, the items were divided into two groups, one containing the odd-numbered statements and the other containing the even-numbered statements. A reliability coefficient was then calculated by correlating the scores of these two halves. The resulting correlation value (r = 0.74), which was significant at the 0.01 level, and Cronbach alpha coefficient was also determined using an SPSS Software and the resultant value of 0.78 confirmed that the scale has a high degree of reliability for measuring farmers’ attitudes toward ICT tools.
2.1.5 Testing the Validity of the scale 
The validity of the scale measuring farmers’ attitudes toward the use of ICT tools was established through content validation, based on the opinions of subject experts. Each statement included in the scale was reviewed both individually and collectively by the judges. In addition, specialists from Acharya N. G. Ranga Agricultural University examined the statements to ensure that they were relevant and adequately represented the topic. Since the items were developed systematically from the full range of concepts related to farmers’ attitudes toward ICT usage, the scale can be considered to have strong content validity. This finalized and validated scale was then used for the present study


3. RESULTS AND DISCUSSION

The figure 2 represents the procedure followed for the selection of statements for the attitude scale construction, which are explained in detail below.

Fig 2:  Selection of statements for attitude scale construction
A pool of 80 attitude statements was initially prepared using insights from earlier research and guidance from extension professionals. After screening them using Edwards’ criteria, 15 were removed, leaving 65 statements for expert evaluation. These 65 items were then rated for relevancy on a three-point scale—Strongly Agree, Undecided, and Disagree—with scores of 3, 2, and 1. Using the judges’ scores, a mean Z-value was computed for each item, and 32 statements that exceeded the average Z-value were retained. These 32 items were later administered to 60 farmers in the Prakasam and Guntur districts. Responses were recorded on a five-point scale (Strongly Agree to Strongly Disagree), with scoring reversed for negative items. Individual scores across the statements were summed up, resulting in possible scores ranging from 32 to 160. Respondents were then ranked in descending order, and the upper and lower 25 per cent groups were selected for item analysis. t-value was calculated for each item to determine how well it differentiated between the high and low groups. Statements with t-values of 1.75 or above were considered acceptable. Based on this criterion, 18 items were found to be effectively distinguished between favourablefavorable and unfavourableunfavorable attitudes, out of which 13 statements were positive and 5 statements were negative. The scale was standardized for assessing farmers’ attitudes towards usage of ICT tools. 
The t-values for the 18 selected items are presented in Table 1. With slight modifications, this scale can also be applied in similar studies conducted outside the present study area
Table 1.     t values of the statements indicating the attitude of farmers towards ICT tools usage
	S. No
	Statements
	t- value
	Response

	
	
	
	SA
(5)
	A
(4)
	UD
(3)
	DA
(2)
	SDA
(1)

	1. 
	ICT tools help farmers make timely decisions to mitigate climate change impacts
	4.69
	
	
	
	
	

	2. 
	*Farmers find it difficult to trust information from ICT platforms
	5.65
	
	
	
	
	

	3. 
	Digital platforms enable farmers to learn adaptive techniques for climate change.
	4.77
	
	
	
	
	

	4. 
	ICT tools make it easier to access drought/flood management strategies
	1.76
	
	
	
	
	

	5. 
	ICT platforms bridge the knowledge gap among farmers regarding climate change
	3.88
	
	
	
	
	

	6. 
	Digital tools encourage farmers to adopt climate-resilient crop varieties
	4.64
	
	
	
	
	

	7. 
	*ICT tools do not consider traditional farming practices
	5.03
	
	
	
	
	

	8. 
	Information on pest outbreaks through ICT tools helps farmers minimize losses
	3.73
	
	
	
	
	

	9. 
	ICT tools connect farmers with experts to address climate-related challenges
	5.85
	
	
	
	
	

	10. 
	Mobile alerts about extreme weather events save crops from damage
	6.58
	
	
	
	
	

	11. 
	*The language barrier limits the utility of ICT tools for farmers
	7.75
	
	
	
	
	

	12. 
	Online videos about climate-smart farming practices are useful for farmers.
	7.29
	
	
	
	
	

	13. 
	*ICT tools create dependency rather than empowering farmers
	4.66
	
	
	
	
	

	14. 
	ICT platforms improve farmers' decision-making about market risks due to climate change
	7.72
	
	
	
	
	

	15. 
	*There is insufficient training for farmers on using ICT tools
	2.25
	
	
	
	
	

	16. 
	ICT tools provide effective support for pest and disease management
	2.46
	
	
	
	
	

	17. 
	ICT tools enhance knowledge about organic farming practices
	1.90
	
	
	
	
	

	18. 
	Government-led ICT initiatives are impactful in addressing climate change
	2.77
	
	
	
	
	


SA: Strongly Agree, A: Agree, UD: Undecided, DA: Disagree, SDA: Strongly Disagree
*Negative statements
The statements included in the finalized attitude scale had exhibited satisfactory discriminating power, which is evident through t-values for the each statement, which ensured the statements could distinguish well between farmers with both favorable and unfavorable attitudes towards ICT tools in mitigating climate change. All the 18 statements had t-values higher than the critical value of 1.75.
Among the positive statements, the highest t-value was obtained for the statement, ICT platforms improve farmers' decision-making about market risks due to climate change with t- value of 7.72, followed by online videos about climate-smart farming practices are useful for farmers with t-value of 7.29, Mobile alerts about extreme weather events save crops from damage with t-value of 6.58, ICT tools connect farmers with experts to address climate-related challenges with t-value of 5.85, Digital platforms enable farmers to learn adaptive techniques for climate change with t-value of 4.77, ICT tools help farmers make timely decisions to mitigate climate change impacts with t-value of  4.69, Digital tools encourage farmers to adopt climate-resilient crop varieties with t-value of 4.64, ICT platforms bridge the knowledge gap among farmers regarding climate change with t-value of 3.88, Information on pest outbreaks through ICT tools helps farmers minimize losses with t-value of 3.73, Government-led ICT initiatives are impactful in addressing climate change with t-value of 2.77, ICT tools provide effective support for pest and disease management with t-value of 2.46, ICT tools enhance knowledge about organic farming practices with t-value of 1.9 and ICT tools make it easier to access drought/flood management strategies with t-value of 1.76.
Among the negative statements, The language barrier limits the utility of ICT tools for farmers obtained the highest t-value of 7.75, followed by Farmers find it difficult to trust information from ICT platforms with the t-value of 5.65, ICT tools do not consider traditional farming practices with t-value of 5.03, ICT tools create dependency rather than empowering farmers with t-value of 4.66 and There is insufficient training for farmers on using ICT tools with t-value of 2.25
The overall distribution of t-values across both positive and negative statements indicated that the developed scale effectively represents multiple dimensions of the farmers' attitude towards the use of  ICTof ICT Tools in mitigating climate change. 
4. CONCLUSION
The present conducted study has standardized an attitude scale that is both reliable and valid that can measure farmers’ attitude towards the role of Information and Communication Technology (ICT) in mitigating climate change among the farmers. By systematically and rigorously adhering to the scale construction procedure, an initial pool of 80 statements underwent expert judgment, relevancy testing, and item discrimination analysis which turned out to yield a concise and meaningful set of 18 statements consisting of both positive and negative items.
The use of Likert’s summated ratings technique made it possible for the scale to effectively catch not only the intensity but also the direction of farmers’ attitudes towards ICT tools. The very high reliability coefficient of 0.74 and Cronbach’s alpha value of 0.78 demonstrated the scale’s strong internal consistency and stability. Content validity, which was established through expert validation from extension scientists and university specialists, confirmed that the scale adequately represents the conceptual domain of ICT-based climate change mitigation in agriculture.
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