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Abstract

In the evolving agricultural landscape, it is essential that agricultural graduates should possess the necessary
knowledge, skill and adaptive abilities to address emerging challenges. This study evaluates the competency levels of
agricultural graduates from Indira Gandhi Krishi Vishwavidyalaya (IGKV), Raipur, Chhattisgarh, focusing on their
theoretical knowledge and practical skills across key agricultural disciplines. Adopting a descriptive-exploratory
design, data were collected from 714 graduates across three academic sessions (2020-2023) through structured
interviews and questionnaires. Competency was assessed using a custom-developed scale that combined knowledge
and skill indices for each subject. The results revealed an average Knowledge Index of 65.14%, a low Skill Index of
36.62% and an overall Competency Index of 50.88%, reflecting moderate performance. Agricultural graduates
showed the highest competency in Agronomy, Soil Science and Genetics & Plant Breeding whereas the lowest in
Agricultural Engineering and Statistics. Path analysis identified academic performance, quantitative aptitude, medium
of education and computer literacy as significant factors influencing competency. The study highlights the need for
curriculum reforms, enhanced practical training, and integration of digital skills to bridge the gap between academic

preparation and industry requirements, promoting a more skilled and employable agri-professional workforce.
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Introduction

In the dynamic and evolving landscape of agriculture, the demand for competent professionals who can respond
effectively to emerging challenges is more critical than ever. Agricultural graduates are expected to possess a well-
balanced combination of theoretical knowledge, practical skills and adaptive abilities that align with the current needs
of the agri-food sector, climate-smart practices, digital technologies and market-oriented production systems.
Competency refers to the integration of knowledge, practical skills and the ability to effectively perform agricultural
practices and tasks relevant to crop production, resource management, agri-business and farm-level decision-making.
It reflects not only academic understanding but also the hands-on proficiency required to meet the demands of the
agricultural profession. In recent years, several initiatives by organizations such as the Indian Council of Agricultural
Research (ICAR) and the National Agricultural Higher Education Project (NAHEP) have emphasized the importance
of enhancing graduate competency through curriculum reforms, experiential learning modules, and skill development
programs. Despite these efforts, questions remain regarding the actual competency levels of agricultural graduates and
the extent to which various personal, institutional and socio-economic factors influence their competency. There
exists a critical need to explore these dimensions systematically to ensure that agricultural education institutions are
producing graduates who meet the expectations of the job market and contribute meaningfully to agricultural
innovation and development.

The ICAR- AU System of India have 74 Agricultural universities comprising 63 state agricultural universities
(SAU’s), 4 ICAR- Deemed to be universities, 3 Central Agricultural Universities and 4 Central universities having
faculty of Agriculture (ICAR, 2024). An estimated of 1.54 lakh students had enrolled in B.Sc. (Ag.) programme in
2021-22. (Ministry of Education, AISHE, 2021-22). In Chhattisgarh, Indira Gandhi Krishi Vishwavidyalaya (IGKV),
Raipur plays a key role in agricultural education, with 33 constituent and 15 affiliated colleges (Data is as per the seat
matrix released by IGKV in 2021-22). As per university records, 7,208 students graduated during the sessions 2020-
21 to 2022-23 (MIS, IGKV, Raipur, Chhattisgarh). However, despite this significant number, a large proportion
remains unemployed, pointing toward a serious mismatch between acquired education and market requirements. The
present study was therefore undertaken to understand the status and gap in the competency level of agricultural
graduates, particularly in the state of Chhattisgarh, with a focus on IGKV, Raipur and identify the key factors that
significantly influence their competency. By employing a path analytical approach, the research seeks to model and
analyze the interrelationships between various independent variables and the overall competency of agricultural
graduates. This study is expected to provide valuable insights for policymakers, curriculum designers and educators to
enhance competency-based learning strategies for agricultural graduates.

Materials and Methods

The study was carried out in Indira Gandhi krishi Vishwavidyalaya, Raipur, Chhattisgarh. It consists of 33 constituent
colleges (22 Agricultural colleges, 7 Horticultural colleges, 2 Agricultural Engineering colleges, 1 Food technology
college and 1 Forestry College) and 15 affiliated colleges (9 agricultural colleges, 4 horticultural colleges and 2
Agricultural Engineering colleges). Under this research, all the constituent and affiliated colleges during 2021-22

academic session were considered. Agricultural graduates from IGKV were selected for the study, covering three
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academic sessions: i.e. 2020-21, 2021-22 and 2022-23. The total number of graduates for each session is listed below.
All these graduates across all constituent and affiliated colleges were approached for data collection.

Table 1: Total number of passed out agricultural graduates from each sessions

Academic sessions Number of Passed out Agricultural Graduates
2020-21 2131
2021-22 2729
2022-23 2348

Source: IGKV MIS

As per the list provided by IGKV MIS, all the 7208 agricultural graduates were approached for collection of data to
ensure comprehensive coverage of the target group. A total of 714 respondents provided their response through
interview schedule and questionnaire.

Out of 714 selected respondents, 600 provided data through a pre- tested interview schedule, while 114 responded via
an online questionnaire using google forms. This study employed a descriptive-exploratory research design to assess
the competency of agricultural graduates. It was operationalized as the extent of subject-specific knowledge possessed
by them in the domain of agriculture. This includes their understanding of core agricultural subjects such as
Agronomy, Soil Science, Plant Protection, Horticulture, etc along with their ability to apply this knowledge in
practical contexts. Competency is assessed through a structured tool comprising objective-type questions to evaluate
factual and conceptual knowledge. For the measurement of competency of agricultural graduates, the researcher has
developed a scale by adopting systematic methodology. For each subject, knowledge test and skill test was prepared
consisting of 10 questions each, which gives a total of 20 questions. Knowledge test consist of questions determining
theoretical knowledge of respondents whereas skill test consists of questions determining practical knowledge of
respondents. These questions were then administered to agricultural graduates as a type of knowledge and skill test,
aimed at assessing their competency levels in different subjects. Based on the responses received, a Knowledge index
and skill index was calculated for each subject. The Knowledge index and skill index for each subject was computed

using the following formula:

Obtained score in knowledge test

100

Knowledge Index =

Total obtainable score from knowledge test

. Obtained score in skill test
Skill Index = - . x 100
Total obtainable score from skill test

This index helped in determining competency level of agricultural graduates in each subject area. Competency index
is average of both knowledge index and skill index. Further competency gap was calculated by using the following

formula:

Competency gap = 100 — Competency Index

Also, the competency index of each respondent was calculated individually to assess their overall competency level.
Based on the average competency index, all agricultural graduates were categorized into five groups by using
arbitrary method of classification, allowing for a clear understanding of the distribution of competency levels among
the respondents. This categorization helped in identifying the variation in competency across the sample population.
After calculating individual and overall competency indices, the next phase of analysis involved identifying the
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factors that influence these competency levels. For this purpose, Path Analysis was conducted using OPSTAT
software, which allowed the decomposition of correlation coefficients into direct and indirect effects.

Result and Discussion:

Competency refers to the combined measure of knowledge and practical skill that a student possesses for a particular
subject. It reflects not only theoretical understanding but also the ability to apply that knowledge effectively. Table 2
classifies the subject-wise competency levels of agricultural graduates based on their knowledge index, skill index,
and the computed competency index, which is also illustrated in Fig 1.

The analysis revealed that respondents demonstrated a fairly satisfactory level of knowledge across the major subjects
of agricultural science, with an average Knowledge Index of 65.14%. The highest Knowledge Index was observed in
Agronomy (79.93%), followed by Soil Science (76.87%), Genetics and Plant Breeding (73.68%), Fruit Science
(71.16%), Floriculture and landscape architecture (69.84%), Plant Pathology (68.72%), Plant Physiology &
Biochemistry (66.31%), Agricultural Extension Education (65.84%), Vegetable Science (60.36%), Agricultural
Economics (56.10%), Biotechnology (55.39%), Agricultural Statistics (50.34%) and Agricultural Engineering
(47.01%). These findings indicate that respondents possess comparatively stronger theoretical understanding in core
production-oriented subjects.

In contrast, the Skill Index across all subjects was relatively lower, with an average index of 36.62%, which points to
notable gaps in practical application and hands-on proficiency. Among all, the highest skill scores were recorded in
Soil Science (41.17%), followed by Agronomy (40.63%), Fruit Science (40.08%), Vegetable Science (39.94%),
Entomology (39.28%), Genetics & Plant Breeding (39.06%), Floriculture and Landscape Architecture (38.10%), Plant
Pathology (37.34%), Biotechnology (36.07%), Agricultural Extension Education (34.86%), Agricultural Economics
(33.30%), Plant Physiology and Biochemistry (31.43%), Agricultural Engineering (30.77%), and Agricultural
Statistics (30.65%). This pattern highlights the need to strengthen practical and experiential learning components
within the curriculum across all major subjects.

Further, the highest competency was observed in Agronomy with a competency index of 60.29%, securing the first
rank, followed by Soil Science (59.03%), and Genetics and Plant Breeding (56.38%). Fruit Science ranked fourth with
55.63%, while Entomology was close behind at 54.82%. Floriculture and Landscape Architecture achieved a
competency index of 53.98% and Plant Pathology was ranked seventh with a competency index of 53.04%.
Agricultural Extension Education stood at eighth place with 50.36%, followed by Vegetable Science at ninth position
(50.16%). Plant Physiology and Biochemistry secured the tenth position with 48.88%, and Biotechnology ranked
eleventh with 45.74%. Subjects with lower competency included Agricultural Economics (44.70%), Agricultural
Statistics (40.49), and Agricultural Engineering, which had the lowest competency index of 38.39%. The overall
average competency index was 50.88%, with a relatively higher knowledge index (65.14%) and lower skill index
(36.62%).

The competency index reveals that agricultural graduates had highest competency in  Agronomy subject, as this
subject constitute a larger share of the undergraduate curriculum, which means that students encounter them more
frequently across semesters. This repeated exposure strengthens conceptual understanding. Moreover, in most
agricultural competitive examinations, the weightage of Agronomy and Soil Science is significantly higher. As a
result, students tend to focus more on these subjects, leading to better knowledge retention and skill development.

Furthermore, Genetics and Plant Breeding (GPB) also ranked high in terms of competency. One key reason is the fact
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that a majority of students come from a biology background in their higher secondary education, making them
naturally more comfortable and inclined towards biology based subjects. Their pre-existing familiarity with genetics-
related concepts enables them to grasp advanced content more effectively. In contrast, Agricultural Engineering had
the lowest competency index. This could be due to the technical and mathematical nature of the subject, which aligns
more closely with students who have a mathematics background. Since most agricultural graduates come from a
biology stream, they may find engineering-related content less approachable and more challenging, which ultimately
reflects in lower performance in both theoretical and practical dimensions of the subject.

These findings suggest a clear link between subject exposure, exam relevance and educational background, which
significantly influence the competency levels of agricultural graduates across different disciplines. The similar
findings were also reported by Godawat (2005) and Thakur (2014).

Furthermore, Table 3 presents the competency index and competency gap for the core subjects of agricultural
sciences. The competency index indicates the level of proficiency agricultural graduates have attained in each core
subject, while the competency gap reflects the extent of deficiency in expected competencies. This table covers seven
core domains which is also illustrated in Fig 2.

The highest competency index was observed in Agronomy (60.28%), indicating that students demonstrated better
proficiency in this subject, with the lowest gap (39.72%). This was followed by Physical Science (59.02%) and Plant
Protection (53.92%). Horticultural Sciences and Plant Science showed moderate competency levels at 53.24% and
50.32% respectively. Social Science subjects had a relatively lower competency index (45.18%). The lowest
competency index was noted in Agricultural Engineering & Technology (38.39%), indicating a substantial
competency gap of 61.61%. The overall average competency index was calculated at 50.88%, with a corresponding
gap of 49.12%. Statistical analysis revealed a t-value of 0.206, which is non-significant, suggesting no statistically
significant difference across the competency levels of different core subjects.

The findings suggest a moderate level of competency among agricultural graduates. The nearly equal competency and
gap scores imply that while graduates have acquired basic knowledge but there is still a substantial scope for

improvement across all subjects. The similar findings were also reported by Godawat (2005).

Table 2: Subject wise competency possessed by agricultural graduates

Sl Major subjects of Knowledge Skill Index Competency Rank

No. Agricultural science Index (%) (%0) Index (%)

1. Agricultural Economics 56.10 33.30 44.70 Xl

2. Agricultural Extension 65.84 34.86 50.36 VI
Education

3. Agricultural Engineering 47.01 30.77 38.39 XV

4, Agricultural Statistics 50.34 30.65 40.49 X1

5. Agronomy 79.93 40.63 60.29 |

6. Entomology 70.34 39.28 54.82 V
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7. Genetics and Plant Breeding 73.68 39.06 56.38 1"l
8. Biotechnology 55.39 36.07 45.74 XI
9. Plant Physiology and 66.31 31.43 48.88 X
biochemistry
10. Fruit Science 71.16 40.08 55.63 v
11. Vegetable science 60.36 39.94 50.16 IX
12. Floriculture and landscape 69.84 38.10 53.98 VI
architecture
13. Plant Pathology 68.72 37.34 53.04 VI
14, Soil Science 76.87 41.17 59.03 I
o Average Knowledge Index = 65.14%
e Average Skill Index = 36.62%
e Overall Competency Index = 50.88%
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Fig 1: Subject wise competency index amongst agricultural graduates
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Table 3: Competency index for core subjects of agricultural sciences

SI. No. Core subjects of Agricultural science Competency Index Competency Gap
(%0) (%)
1. Social Science
(Agril. Extension, Agril. Economics & Agril. Statistics) 45.18 54.82
2. Plant Protection
(Entomology & Plant Pathology) >392 4608
3. Physical Science
59.02 40.98
(Soil science & Soil Microbiology)
4, Plant Science
(GPB, Biotechnology, Plant Physiology & Biochemistry) 50.32 49.68
5. Horticultural Sciences
(Fruit science, Vegetable science & Floriculture) 532 46.76
6. Agronomy 60.28 39.72
7. Agril. Engineering & Tech. 38.39 61.61
Overall Competency Index 50.88 49.12

X=50.891, ¢ =7.70, t-value=0.206"°, p-value =0.843

NS- non- significant
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Fig 2: Competency index for core subjects of agricultural sciences
After the subject-wise assessment of competency levels of agricultural graduates, these graduates were
classified in to five categories based on their overall competency scores. Table 4 reveals that majority (50.43%) of
the agricultural graduates were found in the moderate competency category, indicating that more than half of the
graduates had average levels of skill and knowledge. The low competency group consists of 19.74 percent of
agricultural graduates, while 13.16 percent fell into the very low competency category. On the higher side, 15.41
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percent were identified as having high competency and few of them (1.26%) demonstrated very high competency.
The average competency across all agricultural graduates was 50.88%, reflecting a general trend towards moderate
performance.

The distribution highlights a concentration of agricultural graduates in the moderate and low competency
ranges, with very few reaching high or very high levels of competency. This suggests that while most graduates have
acquired a foundational understanding of agricultural sciences, a significant portion lacks advanced proficiency.
Improving instructional methods, updating curricula, and enhancing experiential learning could help uplift overall
competency levels and ensure that more agricultural graduates are better prepared for real-world agricultural
challenges.

Table 4: Distribution of agricultural graduates according to their level of competency

(n=714)

SI. No. Level of competency Frequency Percentage
1. Very low (< 40%) 94 13.16

2. Low (40%-50%) 141 19.74

3. Moderate (50%-60%) 360 50.43

4. High (60%-70%) 110 1541

5. Very high (> 70%) 9 1.26

Average competency = 50.88%

Path analysis

The main objective of path analysis in the present study is to get a clear picture of the direct and indirect
effects of the independent variables on competency of agricultural graduates. The eight independent variables whose
regression values were significant in the final multiple regression analysis was included in the path analysis which is
depicted in the Table 5 which shows the matrix of path analysis.
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Table 5: Matrix of path analysis

Table 6: Path coefficients showing the direct and indirect effects of selected independent variables on
competency of agricultural graduates

SI. No. Independent variables Direct effect Total Indirect effect
1. Subject in higher secondary (X1) 0.144 0.296
2. Higher secondary school type (X2) 0.204 0.185
3. Specialization in UG degree (Xs) 0.402 0.321
4. Type of college in UG (X4) 0.292 0.342
5. Marks obtained in UG degree (Xs) 0.480 0.233
6. Medium of education in UG (Xe) 0.390 0.378
7. Quantitative aptitude (X7) 0472 0.351
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8. Computer literacy (Xs) 0.329 0.452

Table 6 presents the direct and indirect effects of selected independent variables on the competency of agricultural
graduates. The results indicate that among all variables, marks obtained in UG degree had the highest direct effect
(0.480) on competency, followed closely by quantitative aptitude (0.472), specialization in UG degree (0.402), and
medium of education in UG (0.390). These findings suggest that academic performance, domain-specific learning,
and proficiency in the medium of instruction play a crucial role in shaping competency. Further, notable direct effects
were observed for type of college in UG (0.292), computer literacy (0.329), and higher secondary school type (0.204).
Although subject in higher secondary showed the lowest direct effect (0.144), its total indirect effect (0.296) was still
appreciable, indicating its mediated influence through other variables. Among the indirect effects, Computer literacy
exhibited the highest total indirect effect (0.452), suggesting its significant contribution through interactions with
other variables rather than direct influence alone. It was followed by Medium of education in UG (0.378),
Quantitative aptitude (0.351), and Type of college in UG (0.342), highlighting their interconnected roles in shaping
competency levels. The variables with a balanced combination of both strong direct and indirect effects were
Quantitative aptitude and Medium of education, indicating their holistic contribution to competency building. On the
other hand, Subject in higher secondary had the least direct effect (0.144) but a relatively higher indirect effect
(0.296), suggesting that its impact is mostly mediated through other factors. Overall, the path analysis reveals that
competency of agricultural graduates is a result of the combined influence of academic performance, cognitive
abilities and access to digital literacy. Therefore, to enhance competency, educational interventions should focus on
improving academic scores, developing quantitative aptitude, and promoting computer literacy along with ensuring
effective mediums of instruction.

Summary and Conclusion:

The study assessed the subject-wise competency of agricultural graduates by analyzing their knowledge and practical
skills across various disciplines. While the average Knowledge Index was fairly high (65.14%), the Skill Index lagged
behind (36.62%), resulting in a moderate overall Competency Index of 50.88%. Graduates showed higher competency
in Agronomy, Soil Science, and Genetics & Plant Breeding with greater academic weightage and repeated exposure.
Conversely, subjects like Agricultural Engineering and Statistics reflected lower competency, possibly due to their
technical nature and students’ biology backgrounds. Path analysis revealed that academic performance (marks in UG),
guantitative aptitude, and computer literacy significantly influenced competency, both directly and indirectly. Most
graduates fell into the moderate competency category, with few showing high or very high levels. The findings
highlight a clear need to strengthen practical training, digital skills and subject-specific understanding. Improving
curriculum delivery, focusing on hands-on learning and developing cognitive abilities will be crucial to enhancing the

overall competency of agricultural graduates.
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Competency of

Frequency of variables whose substantial indirect
effects are challenged through particular variable

K_\CE E > Direction of direct effect
> | Direction of indirect effect
Serial number of the variable

Fig 5: Diagrammatic representation of variables through which substantial direct and indirect effects are
challenged
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