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ABSTRACT 

	Farmers' attitudes may have an impact on their decision to diversify their farms by implementing various strategies. So, the present study was conducted to develop a valid and trustworthy instrument in order to determine the farmers' attitudes regarding agricultural diversification in northern Bangladesh. The “Likert’s summated rating approach” was used to develop a standardized attitude scale. A total of 40 statements, both positive and negative, were collected and reviewed based on Thurstone & Chave and Edwards & Kilpatric's fourteen principles, and 32 statements were retained, which were sent to 45 judges to evaluate their relevancy. Considering the relevance test's results, 25 statements were given to 32 farmers in the non-sampling areas for item analysis. Of the 25 statements, 14 statements having ‘t’ values more than 1.75 were selected for the final attitude scale. The reliability was measured by Cronbach’s Alpha, and validity was examined with the help of content validity. The reliability coefficient was found to be 0.985, which confirmed the internal consistency with higher reliability of the developed scale. So, this standardized scale can be applied by other academics in related domains with or without adjustments to assess farmers' attitudes towards different aspects of agricultural diversification.




Keywords: Attitude, Agricultural Diversification, Item analysis, Reliability, Validity.





1. INTRODUCTION 
The rural economy of Bangladesh is mostly driven by agriculture, where approximately 50% of Bangladesh's workforce is involved in this sector, and 70% of the country's population depends on agriculture for their livelihood (Imdad, 2021). The production of food and different crops such as rice, maize, wheat, potatoes, vegetables, and fruits are primary sources of rural households' income. In addition to crops, Bangladeshi rural people also rely on other agricultural subsectors like fisheries, livestock, and poultry for their income (Sultana & Hossain, 2018). But agriculture in Bangladesh is embarrassed due to hazards of climate change, such as drought, floods, salinity intrusion, and riverbank erosion, as well as other issues like population growth, poor management practices, unfair agricultural product prices, inadequate credit facilities, the loss of arable land, and a lack of funding for agricultural research (Mondal, 2010; Ghose, 2014). Agricultural diversification is recognized as a critical strategy for tackling these challenges encountered by farmers in many developing countries, as it provides opportunities for risk mitigation, addressing uneven production circumstances, and increased income generation by exploring unexplored markets (Winters et al., 2006). Despite the huge benefits of agricultural diversification, farmers' decisions about diversification in agriculture have not been fully understood, as several socio-economic, psychological, communicational, technological, infrastructural, and climate-related factors influence the process of crop and non-crop diversification (Rashid et al., 2024). It has been noted that the adoption behavior of farmers is determined by the farmers' attitudes toward a specific technology (Nikam et al., 2015; Kumar et al., 2015; Yadav et al., 2017). 
Attitude is considered a combination of thoughts (beliefs), feelings (emotions), and behavioral tendencies towards a particular person, object, or situation. According to Thurstone and Chave (1928), attitude is the extent to which a psychological object has a positive or negative impact. In this study, the psychological object is “agricultural diversification.” Attitude measurement will help researchers in providing a sufficient explanation of farmers' perceptions of agricultural diversification and in designing strategies and policies connected to these challenges. Therefore, the present article describes the development process of a scale for assessing the attitude of farmers towards agricultural diversification in northern Bangladesh.

2. material and methods 

An effort was undertaken to assess farmers' attitudes toward agricultural diversification in 2024 as part of PhD research titled “Agricultural Diversification for Livelihood Security of the Farmers in Northern Bangladesh.” Among the methods for developing the scales, “Thurston's Equal Appearing Interval scale (1946) and Likert's Summated Rating Method (1932)” were employed with some modifications because they enable the selection of statements according to discriminating power. Nevertheless, there are disadvantages to both methods: the first is the difficulty in getting a discerning answer, and the second is the selection of items. Therefore, the attitude scale was developed using the "Scale Product Method," which incorporates Thurston’s technique (1928) of equal appearing interval scale for selection of items and Likert’s technique (1932) of summated rating for determining the response on the scale, as recommended by Eysenck & Crown (1949). A systematic procedure was followed for the scale development as followed by Rai et al., (2024); Seby & Alex (2024); Kamar & Helen (2024); Vavilala et al., (2024); Bardhan et al., (2023); Reddy et al., (2020); Baruah & Kalita (2018).  The steps followed to develop the scale were standard steps ranging from item collection & analysis, standardizing the scale, and then distributing it along with a scoring system.

3. results and discussion
3.1 Item collection: Typically, an attitude scale consists of a number of statements. During the first stage of scale development, a total of 40 statements that reflect the feelings of the farmers regarding agricultural diversification were prepared through extensive review of literature and in consultation with the agricultural scientists, extension experts, and social scientists. Further, these statements were examined and corrected in accordance with 14 criteria (Thurstone & Chave, 1928; Edwards & Kilpatric, 1948), resulting in 32 statements being retained for further analysis.
3.2 Item analysis: The selected 32 statements were sent to judges comprised of extension experts, academics, and social scientists through personal contact and email. They were asked to rate each statement's relevance on a five-point scale: MR = Most relevant, R = Relevant, N = Neutral (N), I = Irrelevant (I), and MI = Most irrelevant, with scores of 5, 4, 3, 2, and 1, respectively. Out of 45 judges, 30 had responded in time, and the relevancy score for each statement was calculated by adding the scores of each of the judges.
3.2.1 Relevancy test: A relevancy test was used on the judges' data in order to determine the applicability of the chosen statements. Following tabulation and analysis of the judges' responses, the statements were selected based on the "Relevancy percentage (RP)," "Relevancy weightage (RW)," and "Mean relevancy score (MRS)" for each of the 32 statements. Below is an explanation of how these values are estimated:
a. Relevancy percentage (RP): It was calculated by adding the scores from each category and converting them to a percentage.
 b. Relevancy weightage (RW): It is calculated by dividing each respondent's actual score by their maximum score.
                          	RW= 
c. Mean relevancy score (MRS): It is the proportion of each respondent's actual score to the total number of judges who answered the question.
                           MRS= 
Using these three criteria, the statements were evaluated for their relevance. Thus, statements with a relevancy % > 70, relevancy weightage > 0.70, and mean relevancy score > 3.5 were taken into consideration for the final statement selection. Using this technique, 25 statements were identified in this stage, and then were appropriately revised and rephrased in response to the judges' feedback. The same method with some modifications adopted by Rai et al., (2024); Seby & Alex (2024); Vavilala et al., (2024); Bardhan et al., (2023); Reddy et al., (2020) was followed.
3.2.2 Calculation of ‘t’ values:  A pilot survey was conducted with 32 farmers of non-sample areas employing the selected 18 statements, and they were asked to rate how much they agreed or disagreed with each statement on a five-point scale that went from "strongly agree" to "strongly disagree," with scores of 5, 4, 3, 2, and 1, respectively, for positive statements and reverse scores for negative statements. Individual respondents total scores of all items were calculated, and then based on their total scores, rearrangement was done in descending order of scores. After that, the top 25.00 percent of the respondents with their total scores were considered as the high group and the bottom 25.00 percent as the low group, so these two groups provide criterion groups in terms of evaluating the individual statements as suggested by Edward (1969). Thus, out of 32 farmers to whom the items were administered for the item analysis, 8 farmers with the lowest and 8 with the highest scores were used as criterion groups to evaluate individual items. The formula suggested by Edward (1969) was used to calculate the crucial ratio, also referred to as the "t" value, which represents the extent to which a certain statement separates the high and low groups of the responders for each statement. 

t = 




Where,  Mean score of a given statement for the high group;  Mean score of a given statement for the low group; Sum of squares of individual scores in the high group;  Sum of squares of individual scores in the low group; n = Number of respondents in each group


and

 
After the computation of the "t" values for each of the 25 statements, those ‘t’ values less than 1.75 were eliminated according to the thumb rule (Bird, 1940). Of the 25 statements, 11 statements were rejected, and 14 statements, including 8 positive and 6 negative statements, were selected for the final attitude scale. This thumb rule was also applied to finalize the statements of attitude by Rai et al., (2024); Vavilala et al., (2024); Bardhan et al., (2023); Devi et al., (2023); Reddy et al., (2023); Islam (2020); Mondol (2009). 
Table 1-Statements of item analysis from farmers in non-sample areas
	[bookmark: _Hlk189497263]Sl. No.
	Statements 
	‘t’ value

	1(+)
	Diversification provides employment opportunity to rural people
	3.56

	2(-)
	Diversification is good but the results are not encouraging
	2.70

	3(+)
	Wide publicity has to be done among farming community about the importance of diversified farming
	5.01

	4(-)
	The present extension services for creating mass awareness about diversified farming are not sufficient
	1.66*

	5(+)
	Agricultural diversification is suitable for small and marginal farmers 
	1.42*

	6(-)
	Agricultural diversification is useful only to resourceful farmers
	1.67*

	7(+)
	Variety of farm produces will be obtained due to diversified farming
	4.29

	8(-)
	Farmers who adopt diversified farming have to face many problems
	4.32

	9(+)
	Agricultural	diversification	helps	to get maximum profit in minimum investment
	3.41

	10(-)
	Agricultural diversification is a labor-intensive strategy
	1.52*

	11(+)
	Diversification helps to overcome unpredictable failures of any enterprises through sustaining with other enterprises
	1.72*

	12(-)
	Farm diversification is not women friendly activity
	3.47

	13(+)
	Agricultural diversification also helps to reduce weed, disease and pest problems
	3.00

	14(-)
	Conventional farming is more profitable than the diversified one
	5.58

	15(+)
	Judicious mixing of enterprises brought stability in farm income
	1.48*

	16(-)
	It is not successful due to lack of market facilities
	1.32*

	17(+)
	Agricultural diversification is an eco-friendly technique to maximize farm income
	5.22

	18(-)
	Agricultural diversification is complex in nature
	1.41*

	19(+)
	The family demand of food, fodder and fuel can be met by agricultural diversification
	3.96

	20(-)
	Technical expertise requires in diversification is major constraint for its adoption
	1.57*

	21(+)
	Agricultural diversification provides possible solutions to almost all problems of farmers.
	1.71*

	22(-)
	Diversification in farming systems are wastage of resources
	2.67

	23(+)
	Agricultural diversification is a way to help farmers to deal with climate change
	3.86

	24(-)

	Agricultural diversification has a negative long-term impact on the environment
	3.45

	25 (-)
	Agricultural diversification may require additional management beyond conventional practices
	1.53*


* Items excluded from the study
3.3 Standardization of the scale: The validity and reliability of the developed scale were determined for standardization of the scale.
3.3.1 Reliability of the scale: The constancy of a variable over several measurements is referred to as reliability. The scale's reliability was assessed using Cronbach's Alpha, followed by Kamar & Helen (2024); Seby & Alex (2024); Bardhan et al., (2023); Reddy et al., (2023). The Cronbach alpha coefficient was calculated using the SPSS tool, which has a range of 0 to 1, and the coefficient was found to be 0.985. According to Mohd Arof et al. (2018), a Cronbach's alpha value of 0.70 to 0.79 is generally regarded as acceptable, a value of 0.8 to 0.89 as good, and a value of > 0.9 as excellent. So, the calculated Cronbach alpha coefficient (0.985) of the developed scale was sufficient to demonstrate its reliability.
3.3.2 Validity of the scale: Content validity in research evaluates how well a measurement tool thoroughly and accurately covers the whole domain it is designed to measure. So, the validity of the scale was evaluated through content validity by assessing how effectively the scale’s content reflected the domain subject matter being investigated. The contents of this attitude scale were developed by conducting thorough literature research that took into account the opinions of subject matter experts and covered all pertinent topics. Carefully, every stage of the scale construction process was followed.
3.4 Administering the scale and method of scoring: The final standardized scale consists of 14 statements, including 8 positive and 6 negative statements described in Table 3. The scale can be run on a five-point continuum ranging from, “strongly agree, agree, undecided, disagree and strongly disagree” with scores 5 to 1 for positive statements and vice versa for negative statements. The attitude score of the respondent can be obtained by adding the scores for each statement on the scale. The possible minimum and maximum scores lie in the range of 14 and 70. A person who scores higher on this measure is more likely to have a positive attitude toward agricultural diversification. The farmers are divided into three groups based on the mean and standard deviation of their overall cumulative score: those who have a less favorable attitude, those who have a favorable attitude, and those who have a highly favorable attitude towards agricultural diversification.
Table 2- Classification of Farmers' Attitudes Towards Agricultural Diversification Based on Mean (X) and Standard Deviation (SD)
	 Level of attitude towards agricultural diversification
	Categories

	Less favorable attitude
	< (X - SD)

	Favorable attitude
	Between (X + SD)

	Highly favorable attitude
	> (X + SD)


Table 3: Final standardized scale to assess the attitude of farmers towards agricultural diversification
	Sl. No
	Statements 
	Level of agreement

	
	
	SA
	A
	U
	D
	SD

	1(+)
	Diversification provides employment opportunity to rural people
	
	
	
	
	

	2(-)
	Diversification is good but the results are not encouraging
	
	
	
	
	

	3(+)
	Wide publicity has to be done among farming community about the importance of diversified farming
	
	
	
	
	

	4(+)
	Variety of farm produces will be obtained due to diversified farming
	
	
	
	
	

	5(-)
	Farmers who adopt diversified farming have to face many problems
	
	
	
	
	

	6(+)
	Agricultural	diversification	helps	to get maximum profit in minimum investment
	
	
	
	
	

	7(-)
	Farm diversification is not women friendly activity
	
	
	
	
	

	8(+)
	Agricultural diversification also helps to reduce weed, disease and pest problems
	
	
	
	
	

	9(-)
	Conventional farming is more profitable than the diversified one
	
	
	
	
	

	10(+)
	Agricultural diversification is an eco-friendly technique to maximize farm income
	
	
	
	
	

	11(+)
	The family demand of food, fodder and fuel can be met by agricultural diversification
	
	
	
	
	

	12(-)
	Diversification in farming systems are wastage of resources
	
	
	
	
	

	13(+)
	Agricultural diversification is a way to help farmers to deal with climate change
	
	
	
	
	

	14(-)
	Agricultural diversification has a negative long-term impact on the environment
	
	
	
	
	




4. Conclusion
The “Likert’s summated rating approach” was used to develop a standardized attitude scale and a total of 14 items, consisting 8 negative items and 6 positive items take place in the final scale. The scale developed in the present study will be of great utility to researchers, policymakers, and advocacy organizations in assessing the attitudes of farmers towards agricultural diversification in specific regions. A favorable attitude toward agricultural diversification will help farmers become more efficient, use new technologies, and boost farm productivity; a negative attitude will prevent farmers from participating in agricultural diversification. So, farmers displaying negative or neutral attitudes can be targeted for awareness campaigns and training initiatives aimed at fostering a more favorable disposition towards agricultural diversification. Moreover, the scale can be used to analyze farmers' attitudes beyond the research area with suitable adjustments.
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