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Introduction 

Virtual Reality (VR) is a technological advancement that has 

changed how people view and interact with digital worlds (1). VR 

gives the brain enough sensory input to create a version of reality 

that it considers adequate (2). VR is able to accommodate a wide 

range of learning preferences. Kinesthetic learners can participate 

in hands-on activities in the virtual environment, while visual 

learners capitalize on the visual and spatial representations in 

virtual reality (3). Additionally beneficial to auditory learners are 

virtual reality experiences that include audio instructions and 

narratives (4). VR technology offers a simulated experimental 

education platform that integrates crops, growth patterns, 

ecological scenarios and related content to address the 

shortcomings of traditional experimental instruction (5).  

 The predominant focus of VR technology research in 

agricultural applications has been on training programs for 

farmers and simulations of agricultural machinery; however, there 

is a paucity of studies implemented in practical environments (6). 

VR technology improves the efficiency of agricultural production 

by simulating market transactions and production management, 

thereby enhancing the comprehensive utilization of agricultural 

resources and facilitating agricultural education, training and 

research (7). By supplementing or replacing traditional media, VR 

has the ability to guarantee that agricultural information reaches 

the public in a relevant way. Through immersive and interactive 

virtual experiences that provide verified scenarios for opinion 

formation, it can establish a strong relationship with the general 

audience (8). Using the VR module, students receive instruction on 

how to operate and maintain farm equipment (9). 

 VR technology promotes the development of high-level 

thinking among agricultural talents. Higher-order thinking is a type 

of psychological activity or cognitive capacity that takes place at a 

higher cognitive level. It exhibits a critical mindset, innovative 

performance and self-learning ability. It is the ability to make a 

realistic assessment of items or happenings (10). Instead of creating 

distinct courses that foster higher-order thinking separately, the best 

approach to build higher-order thinking is to incorporate higher-
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Abstract  

The study examines the perception of agricultural students at Tamil Nadu Agricultural University towards a Virtual Reality (VR) module on 
Downy Mildew of Grapes. The aim of the study is to assess agriculture students' perception and learning outcomes using a VR module on 

downy mildew of grapes. The research design was ex post facto. Students who have undertaken the VR module-downy mildew of grapes 

session were taken purposefully, because large number of students attended this VR module. In this research, 150 students were selected 
by simple random sampling method. The information was gathered from students by both telephonic and direct interviews using well-

organised questionnaire. The research findings showed that students had a favourable and positive opinion towards the VR module. Also, 

it insists that previous experience among the students in VR and confidence in the students improve their understanding and opinion 

towards VR module, whereas prior experience in VR and self-confidence had significant positive association with students' perception 
towards VR module. This result also contains some challenges faced by the students during VR classes, like discomfort, fear, less 

knowledge and technical issues. It also recommended some suggestions to improve the VR classes. This concluded that the students 

felt VR module was effective and efficient for their education and VR helped them in order to improve their knowledge, understanding 

and skills. 
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order thinking skills into the teaching activities of certain subjects. 

Thus, using VR technology to build learning scenarios depending 

on the students' initial cognitive level and to implement problem-

solving and case-based learning is essential to helping agricultural 

students develop higher-order thinking skills (11). VR technology can 

enhance the effectiveness of hands-on learning or lab simulations 

and foster the development of agricultural students' critical thinking, 

creative thinking and practical exploratory skills (12).  

 VR training can significantly improve information retention. 

Undergraduate students can efficiently get the curriculum content 

from the training. Moderately rigorous immersion training is 

recommended (13, 14). VR in agricultural education possesses 

significant potential to enhance classroom instruction. 

Encapsulating facilitation, application, reflection and assessment 

paves the way for a more systematic, effective and efficient 

utilisation of VR technology in agricultural education. The VR 

teaching and learning environment can be enhanced for the 

advantage of both educators and learners by instructors who 

understand the intricate nature of these elements (15). 

 Tamil Nadu Agricultural University (TNAU) has made 

tremendous progress in integrating technology into agricultural 

education by developing 15 VR modules covering seven core 

agricultural domains. These modules are intended with the 

primary purpose of boosting the learning experience of students, 

researchers and agricultural scientists by offering immersive, 

interactive and practical exposure to complex agricultural ideas. 

Among these, the VR module titled "Downy Mildew of Grapes" 

stands out as a specific educational tool designed to demonstrate 

the identification, life cycle and symptoms of downy mildew 

disease in grapes. There existed a perceptible research gap on 

what the agricultural students perceive about the VR module and 

its influence on learning. This study assesses agriculture students’ 

perceptions and learning outcomes from a VR module on Downy 

Mildew of Grapes, developed at TNAU. 

 

Materials and Methods 

TNAU, Coimbatore, developed a VR/AR module for improving 

learning and providing training to students and scientists. There 

are 15 modules in 7 domains of agriculture. Among these modules, 

the VR module on Downy Mildew of Grapes was purposively 

selected for the study, as it had the highest student participation. 

The undergraduate students of agriculture who have attended the 

training session with VR module of Downy Mildew in Grapes were 

the population considered for the study, from which 150 UG 

students were chosen using simple random sampling method. The 

perception of students towards VR was analysed using statements 

related to perception about VR. The statements were initially 

evaluated by subject matter experts for appropriateness on a three-

point scale: very relevant (3), relevant (2) and not relevant (1). The 

reliability and validity of the statements were assessed and the 

statements possessing reliability coefficient of more than 0.7 and 

validity coefficient of 0.6 were selected. Thus, thirty statements were 

shortlisted to be administered among students. 

 The student respondents were asked to give their opinions 
about individual perception statements using a five-point 

continuum, namely strongly agree, agree, neutral, disagree and 

strongly disagree, which were given scores of 5, 4, 3, 2 and 1, 

respectively (16). 

 In order to quantify the perception of students about VR, a 

perception index was worked out with the following formula                   

(17, 18). 

 

 SA = Strongly agree, A = Agree, N = Neutral, D = Disagree, SD = 

Strongly Disagree 

n =  Number of responses for each scale category, N= Sample size 

 For finding association between the independent variables 

and perception index, correlation analysis was chosen. Hence, the 

assumptions were met and Pearson's correlation analysis was 

performed in this study. 

 

Results and Discussion  

The results of this study have been categorised into four sections. 
The first section dealt with the profile of learners and in the 

second section, the perception index of students towards VR 

module is discussed. The third section presents the correlation 

between students’ profile and their perception of VR module. The 

fourth section highlights the results of constraints and 

suggestions of students in VR module, respectively. 

Profile of the students 

Among the students who attended the VR module on Downy 
Mildew of grapes, 56.76 % of the students were female, followed 

by males (43.43 %). The majority of the students came from 

rural areas (62.76 %) and only 37.4 % were from urban areas. 

  With respect to academic performance, (64.7 %) of the 
students had high level of academic performance, followed by 

(32.00 %) had medium level and (3.43 %) had low level of 

academic performance. Prior experience in VR was experienced by 

majority of the students (54.67 %), where (45.43 %) of the students 

had no experience with VR before. Majority of the students had 

high level of self-confidence (38.00 %), followed by 32.00 % had 

low level and 30.00 % had medium level, respectively. 

Students' perception towards VR module 

The study was conducted to find out the perception of 

agriculture students towards VR module on downy mildew of 

grapes. As shown in Table 1, students’ opinions after using the 

VR module demonstrated both the advantages and certain 

difficulties of using this technology for education.  

Knowledge retention and conceptual understanding 

The statement that VR is an innovative learning tool received the 
highest score (Perception Index = 81.74), indicating that students 

enjoyed using new technology for their studies and followed by 

statements regarding recalling the disease's lifecycle stages (PI = 

80.27), identifying its symptoms (PI = 80.80) and remembering the 

infestations of Downy mildew of grapes (PI = 79.6). These findings 

suggest that the VR module's interactive and visual elements 

enhanced the students' understanding and ability to remember 

information about the disease. The VR system enhanced the 

overall learning experience by making complex ideas easier to 

visualize and understand. Overall, the VR module improved 

students' knowledge and gave them an improved understanding 

of complicated agricultural processes.  

Perception Index =  
(SA(n) + A(n) + N(n) + D(n) + SD(n)) 

N × Maximum Score 
× 100 

(Eqn. 1) 
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 Students were able to explore scenarios that are typically 

difficult to visualize in traditional classroom settings. Many 

students felt that the VR experience was more effective than 

typical classroom teaching (PI = 77.47) and that it improved their 

understanding of the disease (PI = 80.94). Students found it easier 

to visualize and understand complex concepts (PI = 71.87) and 

explain spore formation (71.47) and use such concepts practically 

(PI = 74.94). This demonstrated how students were able to 

understand not only the theory but also how to use that 

information in practical application with the help of 3D experience 

in virtual reality. Students were able to know scenarios that are 

difficult to visualize in a traditional classroom, like advanced 

stages of disease. The response to the statement that the 

students can understand additional knowledge after using the VR 

module (PI = 69.20) indicates that VR's immersive and interactive 

elements helped with conceptual reinforcement and memory 

retention. Thus, the understanding of the downy mildew of 

grapes disease was enhanced by these kinds of experiences, 

demonstrating that VR can be an effective teaching tool for 

complex agricultural concepts. 

Student engagement and skill development 

Throughout the VR learning session, the students showed a high 

level of enthusiasm and curiosity. Statements like "VR kept my full 

focus" (PI =75.34), "It made learning fun and enjoyable, "Learning 

experience was engaging due to the VR module's immersive 

nature (PI = 71.6), “Virtual reality is a vital part of education in the 

future” (PI = 75.47) and "VR increased my enthusiasm" (78.40)  

were all supported by a large number of students. This indicated 

how the virtual reality environment actually kept them engaged 

and how VR was important for future education. Since VR 

environment and the way the content was delivered, students felt 

more engaged and enthusiastic about the topic when using VR 

than in a traditional classroom. The immersive environment and 

audio aids encouraged the students to use the VR module again 

(PI = 74.4) and also made them recommend the VR module 

learning experience to others (PI = 74.14). The adoption of new 

digital technologies in education is also positively reflected by the 

large number of students who said they were open to using more 

technology, such as VR in the classroom (PI = 68.67) and that VR 

can greatly increase academic performance (PI = 62.14). This 

indicates that VR provided motivation in learning and enhanced 

the students' learning experience by making it more interesting 

and engaging. 

 Students also reported that their problem-solving skills 
improved after using the VR module (PI = 73.20). They agreed that 

VR gave them a chance to explore situations that are hard to 

experience in real life (PI = 71.47). The VR module allows them to 

practice making decisions in simulated activities, such as 

managing a crop disease outbreak. This kind of learning helps 

students think critically and apply what they learn to real-world 

challenges. VR module, through its active and interactive way of 

learning, equipped the students to develop their practical skills. 

Limitations and technical challenges 

Some students expressed the limitations in their responses 
while answering the statements. The VR material did not always 

align with the course content, which was one of the main issues 

brought up by the students (PI = 42.94). This indicates that some 

students thought the VR did not provide adequate knowledge 

related to the material they were expected to learn for their course. 

Physical pain during the VR sessions was another problem (PI = 

52.67). After using the headset for an extended period of time, 

some students complained of issues like fatigue, eye strain and 

dizziness. These results imply that VR has physical limitations, even 

if it is an interesting and captivating learning tool. It was crucial to 

consider student comfort during extended learning sessions and 

ensure that the content related to the course topic.  

S.No                                                       Statements PI 
1 I think VR is an innovative learning tool for students 81.74 
2 VR module improved my understanding of the disease downy mildew of grapes 80.94 
3 I know the symptoms of downy mildew of grapes 80.80 
4 I can clearly remember lifecycle stages of the downy mildew disease of grapes 80.27 
5 I am able to recall the infestations of downy mildew diseases of grapes easily 79.60 
6 The VR module increased my enthusiasm for the topic of Downy mildew of grapes 78.40 
7 The VR module helped me to understand concepts better than traditional methods of learning 77.47 
8 VR made my learning environment more fun and enjoyable 77.06 
9 VR will become vital component for future education 75.47 

10 The VR experience kept my full focus during the session 75.34 
11 I could more effectively link concept with practical applications using VR 74.94 
12 I will use VR module for regular usage 74.40 
13 I would recommend VR modules for learning agriculture to others 74.14 
14 I developed better problem-solving skills through the VR agricultural module 73.20 
15 I considered the VR module helpful in envisioning complicated concepts 71.87 
16 Immersive nature of VR module made my learning experience engaging 71.60 
17 VR allowed me to explore scenarios that would be difficult in real life 71.47 
18 I can understand spore formation of the disease 71.47 
19 I recalled additional knowledge after using the VR module 69.20 
20 I am open to using more technology, like VR, in the classroom 68.67 
21 VR enhanced my interest in all the subjects 67.20 
22 I believe VR can significantly improve academic performance 62.14 
23 I did not require much assistance in handling the VR system, 59.87 
24 The virtual reality (VR) equipment was easy to wear and operate 56.00 
25 The Operating functions were simple to follow 55.07 
26 I faced no technical issues during the VR session 53.34 
27 I felt discomfort during the VR session 52.67 
28 I can differentiate various VR tools and features in VR stimulation 49.74 
29 The VR module was easy to navigate and control 45.20 
30 I think VR module always not meet with academic curriculum 42.94 

Table 1. Perception index of perception of students towards VR module 
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 Problems in the technical aspect of using VR were also 

raised by students. When asked how simple it was to utilise the VR 

system, students scored lower. They struggled to navigate the 

module (PI = 45.20), identify various tools (PI = 49.74) and had 

difficulty operating the equipment (PI = 55.07). However, the VR 

equipment was easy to wear and operate (PI=56.00). During the 

session, a large number of students experienced technical 

difficulties (PI = 53.34) and others required assistance using the 

system (PI = 59.87). These answers demonstrated that a large 

number of students lacked VR experience, which limited their 

ability to get what they needed from the learning experience. 

Although the topic itself was engaging, the mix of technological 

difficulties and physical discomfort added to the irritation. These 

issues show that before students use VR for learning, they need 

improved training and assistance. 

  Overall, the findings showed that most students 

considered the VR program helpful, engaging and informative. 

Things that were hard for them to understand could be seen and 

touched. What they did in VR helped them learn more, think more 

deeply and remember things better. It was fun to learn as well. 

They said they had trouble with the system and that the VR 

material didn't fully align with what they were learning in class. 

Some people found it tougher to learn because of these issues. 

People think that the system should be easier to use, the content 

should be more related to the curriculum and students should get 

some basic training before they use the program. This will help VR 

work better in the future. VR could become a good way to teach 

hard things like farming now that these changes have been made. 

Association between profile of the students and 
perception of students towards VR module 

Table 2 reported that Pearson's correlation analysis was 

conducted to find association and relationship between the profile 

of the students and the perception of students towards VR module 

on Downy Mildew of Grapes. Hence, prior experience (0.267781) 

and self confidence (0.807317) were positively correlated with the 

perception of students towards the VR module on Downy Mildew 

of Grapes and significant at 5 percent level. Majority of the students 

had previous experience in the VR module for entertainment 

purposes and also for some other purposes, which made them 

aware of the VR module. Hence, prior experience was positively 

correlated with the perception of students towards VR module. 

The majority of the students have self-confidence in using various 

technologies for learning and they were confident about their 

understanding capacity and their ability to do something new and 

innovative, so self-confidence was positively correlated with the 

perception of students towards the VR module. 

Constraints faced by the students during VR module 

session 

This study reported some challenges faced by students during 

the VR session. The constraints identified are summarized in 

Table 3 & Fig. 1. The majority of the students felt that insufficient 

equipment (inadequate - VR headsets, VR controllers) was one of 

the main challenges and ranked I (76.67 %). Nearly two-thirds 

reported experiencing fear when entering the VR environment, 

resulting in a rank II (63.00 %). This could be because the VR world 

was unfamiliar and unpredictable to the students. Students with 

rank III (54.00 %) indicated a lack of technical personnel support 

and training for VR learning, which was attributed to insufficient 

trainers and inadequate training resources. The next challenge 

Variables no                  Variables  r value 

       X1                 Gender 0.027774NS 

       X2                 Rural-Urban background -0.10033NS 

       X3                 Academic performance 0.072178NS 

       X4                 Prior experience 0.267781* 

       X5                 Self confidence 0.807317* 

Table 2. Correlation analysis between profile of the students and 
perception of student towards VR module 

  (NS- Not significant,* -Significant at 0.05 level )   

S.No                 Constraints Frequency Percentage   Ranking 
1. Insufficient VR equipment      115 76.67 %       I 
2. Fear Feeling while in the VR environment       93 63.00 %      II 
3.  Lack of Technical personnel to support and train VR learning       81 54.00 %      III 
4. Having limited knowledge of how to access VR device       63 42.00 %      IV 
5. More theory than practical       54 36.00 %      V 
6. Students who wear spectacles face difficulty in visualisation       45 30.00 %      VI 
7.  Interaction in VR classroom is lower than typical classroom        42 28.00 %      VII 

Table 3. Constraints faced by the students during VR module session 

 

Fig. 1. Constraints faced by the students during VR module session. 
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was having limited knowledge to access the VR device, which 

ranked IV (42.00 %). Students may not know how to use the VR 

device due to less exposure and training. The reason for the rank V 

(36.00 %) was that the VR session consists of more theoretical 

content than practical content. Students who wear spectacles 

faced difficulties in visualization, ranking this challenge as VI (30.00 

%) because some students using spectacles due to eyesight issues 

felt difficulty in visualizing 3D experiences. Interaction in the VR 

classroom is lower than in a typical classroom and was ranked VII 

(28.00 %) because the immersive nature made students have less 

connection and collaboration with peer members. 

Suggestions to improve VR module session 

This study provided some suggestions to improve the VR 
module sessions by resolving the challenges and developing the 

efficiency of the VR sessions among students. The suggestions 

to improve the VR module session are listed in Table 4 & Fig. 2. 

 The majority of the students suggested developing 
interactive and interesting content for the sessions and ranking it 

as I (80.00 %). This indicates that developing interactive sessions 

like question and answer sessions and group discussions could 

improve students’ interest in learning and develop engagement 

among the peer students. Increasing the availability of VR 

equipment was ranked II (77.43 %) because by increasing the 

availability of equipment like VR headsets and VR controllers, 

many students can attend the same session. The next suggestion 

was to strengthen the training facilitators, which ranked III (68.00 

%). This could be because by increasing the trainers, students can 

be well trained to access the VR device. Collecting feedback after 

the session was ranked IV (65.43 %). This indicates that knowing 

the negative and positive reviews can help improve the VR learning 

in their upcoming sessions. Conducting seminars and workshops 

was ranked V (63.43 %). The reason is to increase the awareness of 

VR among students and to develop their technical skills. 

Recommendation from the study 

This study provides several recommendations for integrating VR 

into agricultural education. The VR module on Downy Mildew of 

Grapes has made the students visualise the disease and learn 

about it. Similarly, VR modules for various other crops and their 

diseases, which are complex to understand, may be developed. 

The faculty are to be trained in VR module preparedness, so that 

they can come up with a very impressive VR module. VR should be 

integrated into classroom teaching, rather than keeping it 

isolated. VR modules can be developed based on region-specific 

content, such as regional crops, seasonal variations and region-

specific challenges in a particular region, which can be explained 

in the VR classrooms. 

 

Conclusion 

This study concluded that VR module on Downy Mildew of Grapes 

aimed to improve students’ learning. Students expressed a 

positive opinion about the VR module. The VR module increased 

their knowledge about the Downy Mildew disease and improved 

their understanding. VR made the students improve their 

memory retention. VR made the students not only know about 

theory but also made them apply the theory practically. This VR 

connects students to theory and practice effectively through its 

visuals and concept delivery. The immersive nature of the VR 

module allowed the students to visualize complicated concepts in 

a realistic way and kept their full attention during the session. They 

developed students' interest in education and also engaged them 

in the classroom environment. It made the students engage 

through their interests and made the way of learning easy. 

Through this VR module, students developed their skills and they 

were motivated to use technologies for their education. After this 

session, students gained confidence that they can handle and use 

various educational technologies for their education. Students’ 

previous experience in VR and their self confidence were positively 

influencing their perception towards the VR module. This research 

also highlights some of the limitations in the VR module and 

suggestions to develop VR learning, such as discomfort, lack of 

technical knowledge, accessibility and visualization issues. They 

recommended some thoughts to improve the VR classes by 

conducting workshops, group discussions and involving technical 

S.No            Suggestions Frequency Percentage Ranking 
1.  Developing interactive and interesting content in the sessions 120 80.00 % I 
2. Increasing availability of VR equipment 116 77.43 % II 
3.  Strengthening the training facilitators 102 68.00 % III 
4.  Collecting feedback after the sessions 98 65.43 % IV 
5.  Seminars and workshops for improving students’ skill in VR 95 63.43 % V 

Table 4. Suggestions to improve VR module session 

 

 Fig. 2. Suggestions to Improve VR module session. 
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trainers. This study underscores the importance of VR learning 

among students and how it motivates them and how they 

contribute to the students’ educational development in the 

agriculture sector. 

 

Acknowledgements  

The authors would like to express their deepest gratitude to 

Department of Agricultural Extension and Rural Sociology for 

their invaluable guidance and support throughout this study. 

Special thanks are extended to the Chairman and advisory 

members for their valuable feedback and constructive 

suggestions on the manuscript. 

 

Authors' contributions 

CSGP conceptualized, formulated the manuscript and analysed the 

data. BP guided the research by formulating the research concept 

and approved the final manuscript. AN helped in summarizing and 

statistical analysis of data. KLD helped in editing and reviewing the 

original draft. SKM helped in collecting the data. All authors have 

carefully read and approved the manuscript. 

 

Compliance with ethical standards 

Conflict of interest: Authors do not have any conflict of 

interests to declare 

Ethical issues: None  

 

References 

1. Velev D, Zlateva P. Virtual reality challenges in education and 
training. Int J Learn Teach. 2017;3(1):33-7. https://

doi.org/10.18178/ijlt.3.1.33-37  

2. Schöne B, Kisker J, Lange L, Gruber T, Sylvester S, Osinsky R. The 
reality of virtual reality. Front Psychol. 2023;14:1093014. https://

doi.org/10.3389fpsyg.2023.1093014 

3. Fleming ND, Mills C. Not Another Inventory, Rather a Catalyst for 
Reflection. To Improv Acad. 1992;11:137-155. https://

doi.org/10.1002/j.2334-4822.1992.tb00213.x  

4. Hew KF, Cheung WS. Use of three-dimensional (3-D) immersive 
virtual worlds in K-12 and higher education settings: A review of 

the research. Br J Educ Technol. 2010;41(1):33-55. https://
doi.org/10.1111/j.1467-8535.2008.00900.x  

5. Zhang X, Ibrahim Z, Khaskheli MB, Raza H, Zhou F, Shamsi IH. 
Integrative approaches to abiotic stress management in crops: 
Combining bioinformatics educational tools and artificial 

intelligence applications. Sustainability. 2024;16(17):7651. https://
doi.org/10.3390/su16177651  

6. Kim RW, Kim JG, Lee IB, Yeo UH, Lee SY, Decano-Valentin C. 
Development of three-dimensional visualisation technology of 
the aerodynamic environment in a greenhouse using CFD and VR 

technology, Part 2: Development of an educational VR simulator. 
Biosyst Eng. 2021;207:12-32. https://doi.org/10.1016/

j.biosystemseng.2021.02.018  

7. Yu F, Zhang JF, Zhao Y, Zhao JC, Tan C, Luan RP. The research and 
application of virtual reality (VR) technology in agriculture 

science. In: Li D, Zhao C, editors. Computer and Computing 

Technologies in Agriculture III: Third IFIP TC 12 International 
Conference, CCTA 2009, Beijing, China, Revised Selected Papers. 

Berlin Heidelberg. Springer. 2010. p. 546–550. https://
doi.org/10.1007/978-3-642-12220-0_79  

8. Nguyen A, Francis M, Windfeld E, Lhermie G, Kim K. Developing an 

immersive virtual farm simulation for engaging and effective 
public education about the dairy industry. Comput Graph. 

2024;118:173-83. https://doi.org/10.1016/j.cag.2023.12.011  

9. Stephens R, Awasthi A, Crowley K, Boyle F, Walsh J. Developing a 
virtual reality training system for agricultural machinery. In Iceri 

proceedings, IATED. 2022;8650-865. https://doi.org/10.21125/
iceri.2022.2292  

10. Carruth DW, Hudson C, Fox AA, Deb S. User interface for an 

immersive virtual reality greenhouse for training precision 
agriculture. In: International Conference on Human-Computer 

Interaction. Springer Int Publ. 2020;35-46. https://
doi.org/10.1007/978-3-030-49698-2_3  

11. He JH, Huang XL, Han GX, Liang YS, He XQ. An empirical study on 

the influencing factors of learning motivation in VR educational 
games. E-Educ Res . 2019;40(8):70-7. 

12. He JH, Liang RN, Xiao X, Liang YS, Han GX. The design of learning 

evaluation index system based on immersive virtual reality 
system. E-Educ Res. 2018;39(3):75-81. 

13. Lan GS, Guo Q, Jiacai W, Yang X, Yu Y, Chen J. 5g+ Intelligent 
Technology: building a new ecosystem of intelligent education in 

the intelligent+ era. J Dist Educ . 2019;252(3):3-16. 

14. Yu Y, Zhang G, Zhang H. Exploration and analysis on the feasibility 
of VR panoramic technology applied to practical training teaching 

in colleges and universities. Adv Appl Sociol. 2021;11(8):350-6. 

https://doi.org/10.4236/aasoci.2021.118032  

15. Greig JA, Colclasure B, Rampold S, Ruth T, Granberry T. 
Enhancing agricultural education through virtual reality: 
Facilitation, application, reflection and measurement in the 

classroom. Adv Agric Dev. 2024;31;5(2):64-80. https://

doi.org/10.37433/aad.v5i2.353  

16. Sumanpreet Kaur. Students’ perception and preferences for 
online education during Covid - 19 pandemic. CCS Haryana 

Agricultural University. Hisar. Haryana. 2022. 

17. Ashwin Rithe. A study on perception of the participating farmers 
about sustainability of natural resource management under 
Integrated watershed management programme in Sirmour block 

of Rewa districts (M.P.). Jawaharlal Nehru Krishi Vidyalaya. 

Jabalpur. Madhya Pradesh. 2014. 

18. Anjali CA. A study on the perception of employees towards total 
quality management at Mooply CL factory of Harrisons Malayalam 

Limited. College of Co-operation, Banking and Management, 
Kerala Agricultural University. Thrissur. Kerala. 2016. 

  

Additional information 

Peer review: Publisher  thanks Sectional Editor and the other anonymous 
reviewers for their contribution to the peer review of this work. 

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy 

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations. 

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is 
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics, 
NAAS, UGC Care, etc 
See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting 

Copyright: © The Author(s). This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution and reproduction in any medium, provided the 
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/) 

Publisher information:  Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited, 
Thiruvananthapuram, India. 

 

https://plantsciencetoday.online
https://doi.org/10.18178/ijlt.3.1.33-37
https://doi.org/10.18178/ijlt.3.1.33-37
https://doi.org/10.3389/fpsyg.2023.1093014
https://doi.org/10.3389/fpsyg.2023.1093014
https://doi.org/10.1002/j.2334-4822.1992.tb00213.x
https://doi.org/10.1002/j.2334-4822.1992.tb00213.x
https://doi.org/10.1111/j.1467-8535.2008.00900.x
https://doi.org/10.1111/j.1467-8535.2008.00900.x
https://doi.org/10.3390/su16177651
https://doi.org/10.3390/su16177651
https://doi.org/10.1016/j.biosystemseng.2021.02.018
https://doi.org/10.1016/j.biosystemseng.2021.02.018
https://doi.org/10.1007/978-3-642-12220-0_79
https://doi.org/10.1007/978-3-642-12220-0_79
https://doi.org/10.1016/j.cag.2023.12.011
https://doi.org/10.21125/iceri.2022.2292
https://doi.org/10.21125/iceri.2022.2292
https://doi.org/10.1007/978-3-030-49698-2_3
https://doi.org/10.1007/978-3-030-49698-2_3
https://doi.org/10.4236/aasoci.2021.118032
https://doi.org/10.37433/aad.v5i2.353
https://doi.org/10.37433/aad.v5i2.353
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

