DETERMINANTS OF JOB PERCEPTION AND PERFORMANCE AMONG ASSISTANT TECHNOLOGY MANAGERS (ATMs): A STUDY IN NORTH KARNATAKA UNDER ATMA
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ABSTRACT 

	Aims: The Agricultural Technology Management Agency (ATMA) is a registered society that serves as an institutional platform linking research and extension activities at the district level. It promotes decentralized decision-making through a bottom-up planning process. At the block level, Block Technology Managers (BTMs) and Assistant Technology Managers (ATMs) provide critical technical and knowledge support to farm schools, farmer groups (FFs), Farmer Interest Groups (FIGs), Farmer Producer Organizations (FPOs), and individual farmers. With this in mind, the present study was undertaken to measure the relationship between the profile characteristics of ATMs and their job perception and job performance under ATMA in North Karnataka.
Study design:  Ex-post facto design
Place and Duration of Study: The study was conducted across all seven districts under the jurisdiction of UAS Dharwad, namely Bagalkot, Belgavi, Dharwad, Gadag, Haveri, Uttar Kannada, and Vijayapura in North Karnataka. The study was conducted in the year 2023.
Methodology: Data collected from a sample of 90 ATMs. Thirteen independent variables were selected for the study. Using Principal Component Analysis (PCA), the data were reduced to five dimensions. Multiple regression analysis was then employed to assess the contribution of these factors to job perception and job performance.
Results: Variables/indicators such as rural/urban background, ICT utilization, job involvement, and job satisfaction are all positively correlated and explain 26.234% of the total variance. Collectively, they represent a latent factor, which we have termed “Professional Standards”—a major determinant of both job perception and job performance. The results revealed that 69.30% of the variance in job perception was explained by factors such as professional standards (rural/urban background, ICT utilization, job involvement, and job satisfaction), and experience of ATMs. Similarly, 51.60% of the variance in job performance was attributed to professional standards. These findings emphasize the importance of the determinant, professional standards, in influencing both job perception and performance. 
Conclusion: The study concludes that providing ATMs with training in areas such as ATMA, Strategic Research and Extension Plan (SREP), Block Action Plan (BAP), and e-extension tools will enhance their job involvement and satisfaction, ultimately improving their job perception and performance under the ATMA framework. Additionally, the findings suggest practical implications for recruitment, ICT support, and motivation strategies to strengthen professional standards, thereby improving the efficiency and impact of extension delivery.
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1. INTRODUCTION 
Since the 1950s, India has implemented various planned interventions to improve agricultural extension services. Early programs, such as the Community Development Program (1952) and the National Extension Service (1953), sought to educate farmers on better farming practices. These efforts later expanded into notable area-specific initiatives like the Intensive Agricultural District Programme (1960) and the High-yielding Varieties Programme (1966). These programs played a pivotal role during the Green Revolution by enabling the widespread use of high-yielding varieties, supported by robust extension services and timely input supply. In 1998, the National Agricultural Technology Project (NATP) introduced a new approach to address the challenges in the extension system by establishing the Agricultural Technology Management Agency (ATMA). ATMA aimed to decentralize decision-making at the district level, bringing together various stakeholders such as line departments, research institutions, NGOs, and agricultural development bodies to integrate extension programs and encourage participatory planning.
At the block level, Assistant Technology Managers (ATMs) hold a vital position within this structure. They provide essential technical support to farmer groups, farm schools, and individual farmers, serving as the primary connection between the extension system and the farming community. Their responsibilities include contributing to the development of Block Action Plans (BAPs) and helping manage the activities of Farm Schools. Given the importance of ATMs in the successful implementation of the ATMA framework, this study seeks to explore the relationship between their profile characteristics and their job perception and performance. The study conducted across seven districts in North Karnataka examines key factors such as ATMs' communication with stakeholders, job satisfaction, and the resources available to them. Gaining insights into these factors is critical for enhancing the overall effectiveness of agricultural extension services under ATMA.
Objective
To measure the association of profile characteristics with job perception and job performance of ATMs

2. Material and methods  
The research was carried out across all seven districts under the jurisdiction of the University of Agricultural Sciences, Dharwad, namely Bagalkot, Belagavi, Dharwad, Gadag, Haveri, Uttar Kannada, and Vijayapura in North Karnataka. The study included all active Assistant Technology Managers (ATMs) within these districts, yielding a sample size of 90. Utilizing an ex-post facto research design, data were collected through a structured questionnaire administered both in person via face-to-face interviews and digitally through a Google Form featuring multiple-choice questions. Factor analysis and Multiple regression analysis to assess the contribution of these factors to job perception and job performance.
Job perception of ATM- According to Ray (2017), “Perception is an activity through which an individual becomes aware of objects around him/her and events taking place”. Perception of the same situation may differ from individual to individual due to differences in their experiences and cognitive styles. Job perception can be operationally defined as the process by which an ATM organizes and interprets his/her impressions in order to give meaning to his/her environment.
Job Performance of ATM- Performance can be referred to as the way in which someone acts or reacts to accomplish the goal according to their ability and role. The success of any activity mainly depends on the actual performance of its members. In this study, the job performance was operationalized as the degree to which the different job duties (activities) were performed by the respondent as the occupant of the post.

a) Factor analysis 
According to Kothari (1985), factor analysis seeks to resolve a large set of measured variables in terms of relatively few categories, known as factors. This technique allows the researcher to group variables/indicators into factors (based on the correlation between variables), and the factors so derived may be treated as new variables and their values derived by summing the values of the original variables which have been grouped into the factor. 
Principal Component Analysis (PCA) technique and varimax rotation were used in the factor analysis.
i)  Eigen value (λ) - The eigenvalues represent the variance explained by each factor.
ii) Communality/ common variance- Common variance, also known as shared variance or communality, refers to the portion of variance in each observed variable/indicator that can be explained by the underlying factors. It represents the commonality or similarity between observed variables due to their association with the same factors.
h2 (communality) = Σ (Factor loading)² for factors 1 to k
a. Square each factor loading for that variable. 
b. Sum up the squared factor loadings for that variable.
k- Total number of factors extracted for the study.
iii) Total Variance: Total variance represents the overall variability in the dataset. In factor analysis, the total variance is the sum of the variances of all observed variables.
[bookmark: _GoBack]The formula to calculate the percentage of variance (Var %) explained by a factor is
Var % = (Eigen value / Total Variance) x 100
iv) Factor loading: Factor loadings represent the relationships between the observed variables and the underlying factors. Variables with higher variance or stronger correlations with other variables are more likely to have higher factor loadings.
b) Multiple regression analysis 
To find out the contribution of various independent variables on the dependent variable, a regression analysis was done. In other words, the influence of various independent variables on the dependent variable was obtained by regression analysis. The following is the general formula of a multiple regression equation 
Y = a + b1X1 + b2X2 +….+ bnXn 
Where, 
Y = Dependent variable 
a = Intercept 
X1 to Xn = Independent variables 
b1 to bn = Partial regression co-efficient

3. results and discussion

Factor analysis for independent variables
To isolate the major factors affecting the job performance of ATMs, factor analysis with the principal component method was done using SPSS (Statistical Package for Social Sciences). A total of 13 variables were selected and then subjected to the principal component analysis technique.
The total number of variables considered for factor analysis was less than 30, and the mean communality value (0.757) of 13 variables after extraction was found to be greater than 0.7. Hence, Kaiser’s (1958) criterion was followed to retain those factors that have Eigen eigenvalue greater than one (1). Table 1 displays the eigenvalues extracted using principal component analysis. A total of five factors were extracted according to Kaiser’s criterion. Eigen values obtained for different factors ranged from 3.410 to 1.029. The highest eigenvalue was obtained for factor I, and the lowest was for factor V. Therefore, factor I contributed the highest variance to the total data variability, and factor V contributed the least.
Table 2 and Figure 1 show that only those variables/indicators that possessed a significant factor loading (greater than or equal to 0.5) were selected for the interpretation of each factor. Significant variables and their factor loadings (absolute value without emphasizing on sign) are presented.

Table 1. Eigenvalues extracted using principal component analysis
(n=90)
	Factor
	Eigen value
	Factor
	Eigen value

	Ⅰ
	3.410
	Ⅷ
	0.489

	Ⅱ
	2.540
	Ⅸ
	0.408

	Ⅲ
	1.536
	Ⅹ
	0.284

	Ⅳ
	1.326
	Ⅺ
	0.219

	Ⅴ
	1.029
	Ⅻ
	0.190

	Ⅵ
	0.860
	ⅫI
	0.096

	Ⅶ
	0.611
	
	



The factor analysis output reveals a factor structure with five factors (Ⅰ to Ⅴ), each representing a set of variables that share common variance. The factor loadings indicate the strength of the relationship between each observed variable/ indicator and the corresponding factor. Higher factor loadings indicate stronger associations between the variables and the factors.
Factor Ⅰ - Professional standards: This factor represents professional standards and is composed of four variables with high factor loadings: ‘Rural/Urban background’, ‘ICT utilization’, ‘Job involvement’, and ‘Job satisfaction’. These indicators are all positively correlated with Factor Ⅰ, as indicated by their positive factor loadings. Factor Ⅰ explains 26.234% of the total variance in the data. The cumulative variance at this point is also 26.234%, indicating that Factor Ⅰ alone explains this much of the variability in the observed variables/ indicators.
Factor Ⅱ - Inner potential: Factor Ⅱ represents inner potential and includes four variables with high factor loadings: ‘Self-confidence’, ‘Self-esteem’, ‘Job stress’, and ‘Attitude towards ATMA’. ‘Self-confidence’, ‘Self-esteem’, and ‘Attitude towards ATMA’ have positive loadings, suggesting they are positively associated with Factor Ⅱ. However, ‘Job stress’ has a negative loading, indicating an inverse relationship with this factor. Factor Ⅱ explains 19.535% of the total variance, and the cumulative variance up to this point is 45.769%.
Factor Ⅲ - Experience: Factor Ⅲ is labeled as ‘Experience’ and comprises a single variable, experience, with high factor loading. The variable Experience has a positive loading of 0.811, indicating a strong positive association with this factor. Factor Ⅲ explains 11.819% of the total variance, and the cumulative variance up to this point is 57.588%.
Factor Ⅳ - Training: Factor Ⅳ, labeled ‘Training’, is represented by the variable ‘Training undergone’. It has a high positive loading of 0.924, indicating a strong positive relationship with this factor. Factor Ⅳ explains 10.198% of the total variance, and the cumulative variance up to this point is 67.786%.
Factor Ⅴ - Facilities endeavor: The final factor, Factor Ⅴ, is named ‘Facilities endeavor’ and consists of two variables with high factor loading: ‘Infrastructure facilities’ and ‘Achievement motivation’. Both variables have positive loadings, indicating positive associations with this factor. Factor Ⅴ explains 7.918% of the total variance, and the cumulative variance at this point is 75.703%.
Overall, these five factors together explain 75.703% of the total variance in the dataset. The cumulative variance represents the total amount of variance accounted by the factors retained in the analysis.
Table 2.  Factor loadings and variance contribution of each factor
(n=90)

	Factor
	Factor name
	Variables
	Factor loadings
	Communality
(h2)
	Percentage of variance
	Cumulative variance

	
Ⅰ
	
Professional standards
	Rural/ Urban background
	0.791
	0.752
	

26.234
	

26.234

	
	
	ICT utilization
	0.856
	0.823
	
	

	
	
	Job involvement
	0.845
	0.776
	
	

	
	
	Job satisfaction
	0.903
	0.903
	
	

	
Ⅱ
	
Inner potential
	Self-confidence
	0.812
	0.690
	
19.535
	
45.769

	
	
	Self-esteem
	0.882
	0.822
	
	

	
	
	Job stress
	-0.734
	0.817
	
	

	
	
	Attitude towards ATMA
	0.700
	0.699
	
	

	Ⅲ
	Experience
	Experience
	0.811
	0.812
	11.819
	57.588

	Ⅳ
	Training
	Training undergone
	0.924
	0.861
	10.198
	67.786

	
Ⅴ
	
Facilities endeavour
	Infrastructure facilities
	0.758
	0.736
	
7.918
	
75.703

	
	
	Achievement
motivation 
	0.695
	0.776
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Fig. 1. Factor loading graph

Association of factors with job perception and job performance of ATMs
	Data in Table 3 and Figure 2 show the results of a multiple regression analysis of factors influencing the job perception of ATMs. Professional standards (Factor I) and experience (Factor Ⅲ) show a significant and positive impact on the job perception of ATMs at the 1% level. A higher value of the regression coefficient suggests that as professional standards or experience increase, the job perception of ATMs tends to become more positive. Inner potential (Factor Ⅱ), training (Factor IV), and facilities endeavour (Factor V) did not have a significant impact on the job perception of ATMs. Overall, the results indicate that factors related to professional standards and experience play important roles in influencing the job perception of ATMs. The coefficient of determination is 0.693, indicating 69.30 per cent of the contribution was made by these factors to the job perception of ATMs.
The significant and positive impact of professional standards on job perception indicates that ATMs who uphold high professional standards tend to have more positive perceptions of their jobs. The Possible reasons might be that ATMs who adhere to professional standards might feel a sense of accomplishment and satisfaction, leading to positive job perceptions. More experienced ATMs might feel more confident in their roles, leading to higher job satisfaction and a positive perception of their capabilities. As ATMs gain experience, they become more adept at handling tasks and challenges, leading to a sense of mastery. Experience often leads to better decision-making, which can lead to better outcomes and enhanced job satisfaction.
Data in Table 4 and Figure 2 show the results of a multiple regression analysis of factors influencing the job performance of ATMs. Professional standards (Factor Ⅰ) had a highly significant and positive impact on the job performance of ATMs. The higher value of the regression coefficient suggests that when professional standards are higher, the job performance of ATMs is significantly better. Overall, the results indicate that factors related to professional standards play important roles in influencing the job perception of ATMs. The coefficient of determination is 0.516, indicating 51.60 per cent of the contribution was made by these factors to the job perception of ATMs.
The possible reason might be that those who prioritize professional standards might be better equipped to handle challenges effectively, leading to better outcomes. A focus on professional standards could lead to streamlined processes and improved task execution, enhancing overall job performance. Inner potential (Factor Ⅱ), Experience (Factor III), training (Factor IV), and facilities endeavour (Factor V) did not have a significant impact on the job perception of ATMs. Training may have been infrequent, generalized, or not tailored to the ATMs' needs. If the training doesn’t lead to immediate or visible improvements in their work environment or responsibilities, it may not influence job perception and performance. Facilities alone may not outweigh interpersonal, procedural, or administrative challenges that influence perception and performance more deeply.

Table 3.  Multiple regression analysis of factors with job perception of ATMs
(n=90)
	Factor
	Factor name
	Regression coefficient
	Standard error
	‘t’

	Ⅰ
	Professional standards
	1.469
	0.116
	12.678**

	Ⅱ
	Inner potential
	0.213
	0.251
	0.857

	Ⅲ
	Experience
	1.317
	0.396
	3.322**

	Ⅳ
	Training
	0.149
	0.135
	1.103

	Ⅴ
	Facilities endeavour
	0.041
	0.275
	0.149


R2 =  0.693
** 1 per cent level of significance 
Table 4.  Multiple regression analysis of factors affecting the job performance of ATMs
(n=90)
	Factor
	Factor name
	Regression
coefficient
	Standard error
	‘t’

	Ⅰ
	Professional standards
	0.673
	0.079
	8.465**

	Ⅱ
	Inner potential
	0.201
	0.172
	1.168

	Ⅲ
	Experience
	0.438
	0.272
	1.611

	Ⅳ
	Training
	0.229
	0.093
	2.470

	Ⅴ
	Facilities endeavour
	0.006
	0.189
	0.030


R2 =  0.516
** 1 per cent level of significance



4. Conclusion

The factor analysis revealed five key factors—Professional Standards, Inner Potential, Experience, Training, and Facilities Endeavour—that significantly influence the job perception and performance of Assistant Technology Managers (ATMs) under the ATMA framework. Among these, Professional Standards and Experience were found to have the most substantial impact on job perception, with ATMs who maintain higher professional standards and possess more experience demonstrating a more positive outlook towards their roles. This suggests that fostering professionalism and experience is essential for enhancing job satisfaction and perceptions among ATMs. Regarding job performance, Professional Standards emerged as the most influential factor, with ATMs that adhere to higher professional benchmarks displaying better job performance. This highlights the importance of cultivating strong professional values and norms within the ATMA system to ensure that ATMs perform effectively and contribute meaningfully to the agricultural extension process. Factors such as Inner Potential, Training, and Facilities Endeavour did not significantly influence job perception or performance, indicating that professional standards and experience are the primary drivers of success for ATMs.
Overall, the study underscores the critical role that professional standards and experience play in shaping the effectiveness of ATMs. Enhancing these attributes through continuous professional development and support can significantly improve both the job perception and job performance of ATMs, ultimately contributing to the success of agricultural extension services in North Karnataka.
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Definitions, Acronyms, Abbreviations
Job perception of ATM- According to Ray (2017), “Perception is an activity through which an individual becomes aware of objects around him/her and events taking place”. Perception of the same situation may differ from individual to individual due to differences in their experiences and cognitive styles. Job perception can be operationally defined as the process by which an ATM organizes and interprets his/her impressions in order to give meaning to his/her environment.
Job Performance of ATM- Performance can be referred to as the way in which someone acts or reacts to accomplish the goal according to their ability and role. The success of any activity mainly depends on the actual performance of its members. In this study, the job performance was operationalized as the degree to which the different job duties (activities) were performed by the respondent as the occupant of the post.
ATMA- Agricultural Technology Management Agency
ATM- Assistant Technology Manager
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