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Development of Scale to Examine the Attitude Level of Partner Farmers towards Front Line Demonstrations (FLDs) in Tumkur district of Karnataka State, India

ABSTRACT
 Frontline Demonstrations (FLDs) play a pivotal role in promoting the adoption of improved agricultural technologies by establishing a direct interface between researchers and farmers. Understanding farmers’ attitudes towards FLDs is crucial, as attitude significantly influences technology adoption behaviour. The present study was undertaken to develop and standardize a scale to measure the attitude of partner farmers towards Frontline Demonstrations in Tumakuru district of Karnataka state. An ex-post-facto research design was employed, and the district was purposively selected due to the presence of two Krishi Vigyan Kendras (KVKs). Following the summated rating scale technique suggested by Likert and Edwards, an initial pool of 92 statements was generated, which was subsequently refined through editing, relevancy testing, and item analysis. After rigorous statistical scrutiny, 21 statements were retained in the final attitude scale. The reliability of the scale, tested using the split-half method and Spearman-Brown prophecy formula, yielded a coefficient of 0.616, which was significant at the one per cent level, while the validity coefficient was found to be 0.7623, indicating that the scale was both reliable and valid. The developed scale was administered to 40 groundnut FLD partner farmers. Results revealed that a majority of farmers exhibited favourable to more favourable attitudes towards FLDs, particularly in terms of promoting scientific farming, enhancing decision-making ability, and encouraging adoption of improved technologies. However, concerns related to follow-up support, adequacy of inputs, and complexity of demonstrations were also noted. The standardized scale developed in this study can serve as a useful tool for researchers and extension personnel to assess farmers’ attitudes towards FLDs and to improve the effectiveness of extension interventions.
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1. INTRODUCTION 
India is home to 1.3 billion people and ranks second in agricultural output globally. The agriculture, forestry and fishing sectors accounted for 16.40 per cent of the gross value added (GVA) in 2021. Despite this, these sectors are the primary source of livelihood for over 50 per cent of India's population and are characterized by low and stagnant incomes, a central issue in policy debates. These sectors also host a significant portion of India's impoverished population, with recent estimates suggesting that approximately 220 million people in the country live in poverty (Sanketh, et. al., 2019).
Adopting advanced agricultural technologies is a key strategy for enhancing farmers' incomes. Studies have shown that these technologies play a crucial role in increasing productivity and raising income levels. However, despite their significant advantages for farmers' livelihoods, adoption rates remain low, especially in developing regions and countries. (Joshi and Deepak, 2022).
Front Line Demonstrations (FLD) offer a unique method for creating a direct connection between researchers and farmers. Scientists are actively involved in the planning, execution, and monitoring of these demonstrations, which showcase technologies they have developed. This allows them to receive direct feedback from farmers both in general production and specifically regarding the demonstrated technology. This concept was introduced by the Indian Council of Agricultural Research (ICAR) during the mid-1980s with the Technology Mission on Oilseed Crops (TMOs). These demonstrations, conducted under the close supervision of scientists from the National Agriculture Research System, are termed frontline demonstrations because the technologies are showcased by the scientists themselves before being integrated into the state’s main extension system (Arunkumar, et. al., 2023).
Frontline Demonstrations (FLDs) are designed to inform farmers about the benefits of new technologies and assist field extension workers in gaining confidence in these innovations. The effectiveness of FLDs depends on their proper implementation and use for educational purposes. With all these factors in mind, this study was designed to assess the partner farmers towards frontline demonstrations (FLDs). Attitude is crucial as it can significantly influence one’s ability to navigate through life. For example, maintaining a positive attitude can lead to measurable success in both personal and professional spheres.
2. METHODOLOGY
The study was carried out in Tumakuru District of Karnataka state. Tumakuru district is purposively selected for the study as it has two Krishi Vigyan Kendras one at Konehalli, Tipturtaluk and another at Hirehalli, Tumakur taluk.  An Ex-post-facto research design was employed for the study. Since “Ex post facto research” is the most systematic empirical enquiry in which the researcher does not have control over the independent variables as their manifestation has already occurred or they are inherent and not manipulable. Thus, inferences about relation among variables were made without direct intervention from concomitant variation of independent and dependent variables (Shivashankar, et. al., 2023). Standardization is the “process of putting different variables on the same scale. This process allows you to compare scores between different types of variables. Typically, to standardize variables, you calculate the mean and standard deviation for a variable. Then, for each observed value of the variable, you subtract the mean and divide by the standard deviation” (Sanketh, et. al., 2020). The developed scale was used to analyze the Attitude of Partner farmers towards FLDs. The list of frontline demonstration Partner farmers and their villages and contact details were obtained from the records at KVK, Konehalli and Hirehalli. From this list, 40 demonstrators for groundnut crop were selected. Based on the cumulative score, the students were categorized as low, medium and high attitude category based on the mean and standard deviation as a measure of check. The process of development of scale is explained in step by step format in the following result and discussion sub heading.
3. RESULTS AND DISCUSSION 
 3.1 Development of Scale to analyse the attitude level of partner farmers towards FLDs
The method suggested by Likert (1932) and Edwards (1969) in developing summated rating scale was followed in the construction of the scale to analyse the Attitude of Partner farmers on Front Line Demonstrations (FLDs) of Krishi Vigyan Kendras (KVKs)
3.1.1. Collection of statements
The first step in the construction of Attitude scale was to collect statements pertaining to the Farmers Attitude on FLDs. A tentative list of 92 statements pertaining to the attitude of farmers was collected by consulting social scientists and from review of literature.
3.1.2 Editing of Attitude statements
A list of ninety two Attitude statements were edited as per the 14 criteria enunciated by Edwards (1969) and Thurstone and Chave (1929). As a consequence, forty one Attitude statements were eliminated and the remaining 51 attitude statements were included for the study
3.1.3 Relevancy test
Fifty one statements were sent to 110 experts in the field of social sciences working in State Agricultural Universities, Indian Council of Agricultural Research Institutes and Development Departments, to critically evaluate the relevancy of each statement viz., Most Relevant (MR), Relevant (R), Somewhat Relevant (SWR), Less Relevant (LR) and Not Relevant (NR) with the score of 5,4,3,2 and 1, respectively for positive statements and reverse for the negative statements.  The judges were also requested to make necessary modifications and additions or deletion of statements, if they desired to. A total of 55 judges returned the questionnaires duly completed and these were considered for further processing.
From the data gathered, ‘Relevancy Percentage (RP) and Mean Relevancy Score (MRS)’ were worked out for all the 51 Attitude statements. Using RP and MRS, the individual attitude statements were screened for relevancies using the following formulae.
a) Relevancy Percentage (RP): It was obtained by using the following formula. 
RP   = MR×5 +R×4 + SWR×3 + LR×2+NR×1 x 100 
  Maximum possible score

b) Mean Relevancy Score (MRS):  It was worked out using the following formula 
                 MRS =   MR×5 +R×4+ SWR×3 +LR×2+NR×1
                      Number of judges responded
Accordingly, the attitude statements having ‘Relevancy Percentage’ of 80 per cent and above and Mean Relevancy Score of 4.00 and above were considered for final selection. Accordingly, 24 Attitude statements were retained after relevancy test and these statements were suitably modified and written as per the comments of the judges wherever applicable. 
3.1.4 Item analysis
Twenty four statements were subjected to item analysis to delineate the items based on the extent to which they can differentiate the respondents having favourable Attitude from the respondents with unfavourable Attitude regarding Front Line Demonstrations.
A sample of 32 FLD partner farmers from KVK, Magadi were interviewed for the study. The respondents were asked to indicate their degree of agreement or disagreement with each statement on a five-point continuum ranging from ‘Strongly Agree’ to ‘Strongly Disagree’. Based upon the total scores, the respondents were arranged in descending order. The top 25 per cent of the respondents with their total scores were considered as the high group and the bottom 25 per cent as the low group. These two groups provided criterion groups in terms of evaluating the individual statements. Thus, out of 32 partner farmers to whom the items were administered for item analysis, eight respondents with highest and eight respondents with lowest scores were used as criterion groups to evaluate individual items. The critical ratio, that is, the‘t’ value which analyses the extent to which a given statement differentiates between the favourable to unfavourable attitude groups of FLD partner farmers for each statement, was calculated by using the following formula:
t = 
Where, 
X̄H= The mean score on given statement of the high group
X̄L = The mean score on given statement of the low group
∑X2H= Sum of squares of the individual score on a given statement for high group
∑X2L = Sum of squares of the individual score on a given statement for low group
n = Number of respondents in each group
∑ = Summation
t = The extent to which a given statement differentiates between the high and low groups.
The results of the item analysis (‘t’ value) revealed that three statements were non- significant, while nine statements weresignificant at 5 per cent level and the remaining twelve statements were significant at 1 per cent level. In total twenty one statements whichwere statistically significant at 5 per cent and 1 per cent level were finally retained in the scale to measure the attitude of the farmers on Front Line Demonstrations.
3.1.5 Standardization of scale: The reliability and validity were ascertained for the standardization of the scale.
3.1.6 Reliability
Reliability refers to precision of the scale constructed for any purpose. A test will be reliable when it gives the same repeated results under the same conditions. In any social science research, a newly constructed scale has to be tested for its reliability before it is used. The split-half method was employed to test the reliability of the Attitude scale. The value of correlation coefficient was 0.5518 and this was further corrected by using Spearman Brown formula to obtain the reliability coefficient of the whole set. The ‘r’ value of the scale was 0.616, which was found significant at one per cent level indicating the high reliability of the scale. It was concluded that the Attitude scale constructed was reliable.
a) Half test reliability formula
r1/2 = 
Where, 
Σ X= Sum of the scores of the odd number items 
ΣY = Sum of the scores of the even number items 
Σ X2= Sum of the squares of the odd number items 
ΣY2 = Sum of the squares of the even number items 
b) Whole test reliability formula
                                          2.r1/2
                             r1/1 =
                                         1 + r1/2
Where, 
r1/2= Half test reliability

3.1.7 Validity
It refers to how well a scale analyses what it is purported to measure. The square root of  whole test reliability value (r1/2) gives the validity value. The data was subjected to statistical validity, which was found to be 0.7623. Hence, the validity coefficient was also found to be appropriate and suitable for the tool developed. Thus, the developed scale to analyse the Attitude of partner farmers on Front Line Demonstration
3.1.8 Administration of the scale: The final scale consists of 21 statements for determining the attitude of FLD partner farmers. The response will be collected on a five-point continuum, namely, strongly agree, agree, undecided, disagree and strongly disagree with assigned score of 5,4,3,2 and 1 for positive statements and reverse scoring for negative statements respectively.
Table 1: Scale to measure the attitude level of partner farmers towards FLDs
	Sl. No
	Attitude Statements
	Score

	
	
	SA
	A
	UD
	DA
	SDA

	1
	FLD is boon to farmers as it makes the provision for direct guidance and advice from the research scientist
	5
	4
	3
	2
	1

	2
	Each demonstrator is better educated regarding the technology through FLD
	5
	4
	3
	2
	1

	3
	FLD is no way better than the demonstration conducted by extension worker
	1
	2
	3
	4
	5

	4
	The scientists are very particular in insisting on their own findings to be adopted   
	5
	4
	3
	2
	1

	5
	FLD’s  are usually/suitable only  for rich farmers
	1
	2
	3
	4
	5

	6
	Frontline demonstrations help in technology spread among fellow farmers
	5
	4
	3
	2
	1

	7
	FLD changes the attitude of farmers towards adoption of latest technology
	5
	4
	3
	2
	1

	8
	The relationship among the scientist extension worker during the demonstration is cordial
	5
	4
	3
	2
	1

	9
	Frontline demonstration orient the farmers towards scientific farming
	5
	4
	3
	2
	1

	10
	Frontline demonstrations are not well planned according to time and season
	1
	2
	3
	4
	5

	11
	No proper follow up is done by extension personnel after Frontline demonstration
	1
	2
	3
	4
	5

	12
	FLD helps farmers in taking right decision 
	5
	4
	3
	2
	1

	13
	Field days organised under FLDs have more influence on farmers in adopting farm technologies
	5
	4
	3
	2
	1

	14
	FLD creates conflicts between beneficiary, non-beneficiary farmers and extension agents
	1
	2
	3
	4
	5

	15
	Various activities undertaken through FLD will confuse the farmers instead of helping them 
	1
	2
	3
	4
	5

	16
	The quantity of inputs distributed under FLDs are adequate
	5
	4
	3
	2
	1

	17
	Not much difference could be seen between FLD technologies and earlier technologies 
	1
	2
	3
	4
	5

	18
	Extension personnel are well aware of problems of farmers and are providing technologies in line with the needs and interest of the farmers
	5
	4
	3
	2
	1

	19
	FLDs are too complex to understand
	1
	2
	3
	4
	5

	20
	FLD helps farmers to analyse present and future situations and helps in identifying felt needs/problems
	5
	4
	3
	2
	1

	21
	FLD teaches home economics to improve farmer livelihood
	5
	4
	3
	2
	1


SA-Strongly Agree, A-Agree, UD-Undecided, D-Disagree, SD-Strongly Disagree
3.2 Attitude of groundnut growing farmers towards FLD
Table 2 shows that Groundnut farmers hold a particularly positive view of FLDs in several key areas. The highest-ranked perception is that FLDs "orient the farmers towards scientific farming," which is ranked I. This suggests that Groundnut farmers views FLDs as instrumental in guiding them towards more scientific and modern farming practices.
The second-highest rank is given to the statement that "FLD changes the attitude of farmers towards adoption of the latest technology," which is ranked II. This indicates that farmers perceive a significant positive shift in their approach to adopting new technologies due to FLDs. The ability of FLDs to assist farmers in making the right decisions is ranked III, further highlighting the practical benefits these demonstrations offer in terms of decision-making.
Field days organized under FLDs are also highly regarded, with this aspect being ranked IV. This suggests that such events play a crucial role in influencing farmers' willingness to adopt new farm technologies. The role of FLDs in helping farmers analyze present and future situations and in identifying felt needs or problems is ranked V, indicating that these demonstrations are useful tools for strategic planning.
In the middle ranks, the impact of FLDs in spreading technology among fellow farmers is also seen as significant, with this aspect being ranked VI.The ability of FLDs to teach home economics and improve farmer livelihoods is ranked VII,the relationship among scientists and extension workers during the demonstration is considered cordial and ranked VIII, reflecting a positive perception of the cooperation between these groups. 
The statement that extension personnel are aware of farmers' problems and offer technologies that meet their needs is ranked IX, indicating a moderate level of satisfaction with the support provided by extension workers. Farmers also recognize the importance of scientists' insistence on adopting their findings, with this perception being ranked X.
On the lower end, the belief that FLDs make each demonstrator better educated regarding technology is ranked XI. Thefarmers express some scepticism about certain aspects of FLDs. The  statement "FLD is a boon to the farmers as it makes provision for direct guidance and advice from the research scientist" is ranked XII, showing general approval but with room for improvement. The view that FLDs are no better than demonstrations conducted by extension workers is ranked XIII, indicating mixed feelings about the relative effectiveness of FLDs.

Table 2: Attitude of groundnut growing farmers towards FLD
(N=40)
	Sl. No.
	Items
	Score
	Rank

	1.
	FLD is a boon to the farmers as it make the provision for direct guidance and advice from the research scientist
	145
	XII

	2.
	Each demonstrator is better educated regarding the technology through FLD
	151
	XI

	3.
	FLD is no way better than the demonstration conducted by extension worker
	144
	XIII

	4.
	The scientists are very particular in insisting on their own findings to be adopted   
	153
	X

	5.
	FLD’s  are usually/suitable only  for rich farmers
	137
	XVI

	6.
	Frontline demonstrations help in technology spread among fellow farmers
	169
	VI

	7.
	FLD changes  attitude of farmers towards adoption of latest technology
	181
	II

	8.
	The relationship among the scientist extension worker during the demonstration is cordial
	161
	VIII

	9.
	Frontline demonstration orient the farmers towards scientific farming
	188
	I

	10.
	Frontline demonstrations are not well planned according to time and season
	140
	XV

	11.
	No proper follow up is done by extension personnel after Frontline demonstration
	109
	XXI

	12.
	FLD helps farmers in taking right decision 
	178
	III

	13.
	Field days organised under FLDs have more influence on farmers in adopting farm technologies
	175
	IV

	14.
	FLD creates conflicts between beneficiary, non-beneficiary farmers and extension agents
	120
	XIX

	15.
	Various activities undertaken through FLD will confuse the farmers instead of helping them 
	135
	XVII

	16.
	The quantity of inputs distributed under FLDs are adequate
	113
	XX

	17.
	Not much difference could be seen between FLD technologies and earlier technologies 
	141
	XIV

	18.
	Extension personnel are well aware of problems of farmers and are providing technologies in line with the needs and interest of the farmers
	157
	IX

	19.
	FLDs are too complex to understand
	124
	XVIII

	20.
	FLD helps farmers to analyse present and future situations and helps in identifying felt needs/problems
	173
	V

	21.
	FLD teaches home economics to improve farmer livelihood
	163
	VII



The notion that not much difference could be seen between FLD technologies and earlier technologies is ranked XIV, suggesting that some farmers do not perceive the innovations introduced through FLDs as significantly better than existing methods. The timing and organization of frontline demonstrations are also a concern, with this aspect being ranked XV.
Concerns about FLDs being more suitable for rich farmers are reflected in the XVI rank, while the complexity of various activities undertaken through FLDs is ranked XVII. The  statement FLDs are too complex to understand is ranked XVIII, highlighting the challenges some farmers face in comprehending the demonstrations.
Lastly, the creation of conflicts between beneficiary and non-beneficiary farmers, as well as extension agents is ranked XIX pointing to social challenges that need to be addressed to enhance the overall effectiveness of FLDs. The adequacy of inputs distributed under FLDs is ranked XX, with some dissatisfaction noted among farmers. The lack of proper follow-up by extension personnel after FLDs is ranked XXI, indicating a significant area for improvement. 
Groundnut farmers generally view FLDs positively, especially regarding their role in promoting scientific farming and influencing technology adoption. However, areas such as follow-up support, input adequacy, and the complexity of FLDs are identified as needing improvement to maximize their effectiveness and accessibility. The results are in concordance with the Arunkumar et. al., 2023
3.3 Overall Attitude of Groundnut growing farmers on FLD
Table 3 offers a comprehensive view of partner farmers' attitudes towards Frontline Demonstrations (FLD) for groundnut crop. Among Groundnut farmers, 30.00 per cent were less favourable, 32.50 per cent found the FLDs favourable, and 37.50 per cent had a more favourable attitude, marking the highest proportion of less favourable attitudes for this crop. This overall trend demonstrates that a substantial majority of farmers have a generally positive or very positive view of the FLDs.
Table 3: Overall Attitude of Groundnut growing farmers on FLD
(N=40)
	Sl. No.
	Overall Attitue
	Groundnut farmers

	
	
	f
	%

	1.
	Less favourable (<78.95)
	12
	30.00

	2.
	Favourable (78.96-84.85)
	13
	32.50

	3.
	More favourable (>84.85)
	15
	37.50


Mean = 81.90                                            SD = 5.89





4. CONCLUSION
The present study successfully developed and standardized a reliable and valid scale to measure the attitude of partner farmers towards Frontline Demonstrations (FLDs) conducted by Krishi Vigyan Kendras. By following a systematic procedure involving statement collection, editing, relevancy testing, item analysis, and standardization, a 21-item summated rating scale was finalized. The reliability and validity coefficients obtained confirm that the scale is a precise and dependable tool for assessing farmers’ attitudes towards FLDs.
Application of the developed scale among groundnut-growing partner farmers in Tumakuru district revealed that a majority of respondents possessed favourable to more favourable attitudes towards FLDs. Farmers particularly appreciated the role of FLDs in orienting them towards scientific farming, enhancing decision-making abilities, and facilitating the adoption of improved agricultural technologies. These findings underscore the effectiveness of FLDs as an extension approach in bridging the gap between research and field-level adoption.
However, the study also highlighted certain constraints such as inadequate follow-up by extension personnel, perceived complexity of demonstrations, and concerns regarding the adequacy of inputs supplied under FLDs. Addressing these issues through improved planning, timely implementation, strengthened follow-up mechanisms, and farmer-centric customization of demonstrations could further enhance the impact of FLDs.
Overall, the standardized attitude scale developed in this study provides a valuable diagnostic tool for extension researchers, policymakers, and KVK personnel to assess farmers’ perceptions, identify gaps in implementation, and refine extension strategies. Its application in diverse agro-ecological and socio-economic contexts can contribute to strengthening FLD programmes and promoting sustainable technology adoption among farming communities.
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