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Abstract
The study focused on the knowledge, attitudes, and readiness of Agricultural Science teachers in Delta State to use artificial intelligence (AI) in teaching Livestock Farming. Three research questions and three null hypotheses guided the study. A descriptive survey research design was used. The population comprised 722 Agricultural Science teachers who taught Livestock Farming in public secondary schools across the 25 Local Government Areas of Delta State. A sample of 257 teachers was determined using the Taro Yamane formula and selected through proportionate stratified random sampling. The Agricultural Science Teachers’ Knowledge, Attitude, and Readiness for Artificial Intelligence in Livestock Farming Instruction Questionnaire (ASTKAR-AILFIQ), with a split-half reliability coefficient of 0.76, was used for data collection. Frequencies, percentages, means, standard deviations, and an independent-samples t-test at the 0.05 level of significance were used for data analysis. The findings revealed moderate perceived knowledge of AI applications in Livestock Farming instruction and positive attitudes towards the use of AI technologies. However, item-level findings showed limited readiness, as teachers were ready for four of the fifteen assessed activities and not ready for eleven. No significant differences were found in perceived knowledge or readiness based on school location, or in attitudes based on gender. The study concluded that Agricultural Science teachers expressed positive attitudes towards the use of AI in Livestock Farming instruction but reported limited readiness across most assessed instructional activities. The findings underscore the need for targeted practical training and continuing professional development to enhance teachers’ preparedness to use and facilitate the use of AI tools in Livestock Farming instruction.
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Introduction
Agriculture is one of the most important sectors of the economy, and the livestock sector plays a critical role in Nigeria's food security, employment, income generation, and rural livelihoods. It supplies meat, milk, eggs, and other products that help sustain household nutritional needs and support various economic activities within the agricultural value chain (Oladayo & Dimoni, 2025; Zahir et al., 2024). Although important, livestock production is affected by persistent problems of disease outbreaks, poor feeding, poor housing, inefficient breeding and management practices, inadequate record-keeping, and limited availability of production information and modern technologies. The teaching of animal husbandry in secondary schools has been reported to be a production constraint for livestock farmers in Delta State (Perry & Grace, 2009). These challenges highlight the need for better production practices and a labour force with the skills required to use appropriate technologies in livestock production.
The livestock industry is undergoing a technological transition, and artificial intelligence (AI) is one of the technologies that can be used to make better production and management decisions. AI tools can aid livestock health and disease monitoring, feeding and nutrition management, breeding, behaviour monitoring, environmental management, record keeping, and production outcome prediction (Dawkins, 2025;Adeyeye et al., 2025). AI can analyse vast volumes of production data and make decisions that lead to more efficient production, reduced losses, better animal welfare, and more precise and sustainable livestock production (Patel et al., 2022). It is important to distinguish the use of general educational technologies from the use of AI tools in education. General technologies such as computers, projectors, videos, and online learning platforms mainly provide means for accessing, displaying, storing, or communicating instructional content, whereas AI tools can analyse information, generate responses, make recommendations, and perform tasks based on the data or instructions provided by the user. In teaching, this difference means that AI can be used not only to present information but also to support activities such as generating explanations, responding to questions, analysing information, and assisting teachers in preparing instructional materials. The level of automation and the ability of AI tools to generate or process information also create instructional implications that require teachers to exercise judgement when selecting and using AI-generated content. This new technological turn challenges the distinction between knowledge of livestock production and digital and intelligent technologies that have a growing impact on livestock production.
The implications of this development are far-reaching for agricultural science education, especially when teaching livestock farming in a secondary school environment. Agricultural science is expected to provide learners with knowledge, practical skills, and entrepreneurial skills for participation in agriculture. With the increasing use of technology in livestock production, learners must be exposed to the latest technologies that can improve animal production and management(Pisante et al., 2023). Agricultural science teachers, therefore, will need to appreciate and convey the value of new technologies to livestock production. This need is corroborated by the studies conducted by Oladayo and Dimoni (2025)on the integration of digital learning technologies in animal husbandry education in Delta State and by Oladayo and Okoh (2025), which explored technology integration in agricultural education in Delta State. The findings of these studies showed increasing technological engagement in agricultural education, while the role of AI in teaching livestock-related agricultural practices has not been thoroughly investigated.
The teacher is pivotal in making the use of AI relevant to learning in the classroom. In the present study, Agricultural Science teachers are primarily regarded as users and facilitators of AI tools in livestock farming instruction, rather than as developers or programmers of AI systems. Their role involves selecting appropriate AI tools, using them to support teaching, guiding students in their use, and checking the accuracy and relevance of AI-generated information. The extent to which AI can be appropriately used in livestock farming education may therefore be influenced by teachers' knowledge, attitude, and readiness. Recent studies have further shown that teachers’ knowledge, confidence, attitudes, and preparedness are important to the effective use of AI in education. Lademann et al. (2026) found that teacher training improved teachers’ AI literacy, confidence, and attitudes towards the use and integration of AI in education. Similarly, Bilbao-Eraña and Arroyo-Sagasta (2025) reported improvements in teachers’ awareness and attitudes towards AI following an AI literacy intervention. Ofem et al. (2025) also reported that teachers’ technological readiness, attitudes, and pedagogical beliefs were associated with their preparedness to use AI in classroom assessment. These recent findings reinforce the need to examine teachers’ knowledge, attitude, and readiness when considering the use of AI for livestock farming instruction. Recent studies of K-12 and secondary-school teachers further suggest that AI knowledge and data literacy can support adoption, while limited preparation, pedagogical concerns, ethical issues, and insufficient guidance may hinder classroom integration (Cheah et al., 2025; Filiz et al., 2025; López-Costa et al., 2025). Similarly, Yu and Salimaco (2026) reported high perceived usefulness and readiness among public-school science teachers, while perceptions of AI differed across age and years-of-service groups.
In terms of livestock production, knowledge helps teachers grasp the ideas, applications, advantages, and disadvantages of AI; attitude affects how teachers perceive and are willing to embrace AI; and readiness involves preparedness and confidence in using AI-based methods in teaching(Obijiofor et al., 2026). Previous studies indicated the significance of teacher preparation and technological competence in agricultural education. Iyeke and Ikeoji (2019) reported the in-service training needs of teachers for effective teaching of animal husbandry in Delta State, Nigeria, while Iyeke (2025) opined on the integration of digital skills in agricultural education in Delta State, Nigeria. The relevance of AI in secondary education was further illustrated by research on secondary school students' cognitive development and achievement in Delta State (Oladayo et al., 2025). A recent review also emphasised that teacher education for AI-enabled settings should address AI literacy, data competence, ethical reasoning, and sustained practice-based professional development (Nkopuruk, 2026).
Although AI is increasingly being used in agriculture and digital technology is gaining importance in agricultural education, there is limited empirical evidence on the knowledge, attitudes, and readiness of Agricultural Science teachers to use AI tools in livestock farming instruction, especially in Delta State. Previous studies have focused on livestock production issues, teacher training, digital learning technologies, and technology integration in general; however, few have explicitly investigated teachers' knowledge, attitudes, and readiness to use and facilitate the use of AI tools in Livestock Farming instruction. Such evidence is needed to support teacher training, curriculum development, and institutional support for technology-responsive agricultural science education. This study, therefore, explores the knowledge, attitudes, and readiness of Agricultural Science teachers to use artificial intelligence in teaching Livestock Farming in Delta State.
The study is important to the scientific community because it provides empirical evidence on teachers’ knowledge, attitudes, and readiness to use Artificial Intelligence in livestock farming instruction, an area that has received limited attention in agricultural science education. The findings provide information that can guide researchers, teacher educators, and educational institutions in understanding the conditions required for the appropriate use of AI in livestock farming instruction. The study also provides a basis for improving teacher preparation and professional development programmes on the use of AI in agricultural science education. In addition, the study contributes to current discussions on the use of AI in education by extending the focus to livestock farming instruction in secondary schools in Delta State.
Statement of Problem
Although Artificial Intelligence (AI) has the potential to positively affect livestock production, it remains unknown whether Agricultural Science teachers in Delta State are adequately equipped to use and facilitate the use of AI tools in livestock farming instruction. Although the integration of digital technology in agricultural education has been addressed in some studies (Oladayo & Dimoni, 2025; Oladayo & Okoh, 2025), there is limited evidence regarding teachers' knowledge, attitudes, and readiness to use AI in livestock farming instruction. This lack of evidence makes it difficult to determine whether Agricultural Science teachers are adequately prepared to use AI tools appropriately when teaching livestock farming in Delta State, thereby establishing the need for the present study.
Purpose of the Study
The objective of the study is to determine the knowledge, attitudes, and readiness of Agricultural Science teachers in secondary schools in Delta State to use and facilitate the use of Artificial Intelligence tools in Livestock Farming education. The following objectives were set:
i. determine Agricultural Science teachers’ level of knowledge of Artificial Intelligence applications in Livestock Farming Instruction.
ii. identify the attitudes of Agricultural Science teachers towards the use of Artificial Intelligence technologies in teaching Livestock Farming; and
iii. assess the overall level of readiness of Agricultural Science teachers to use and facilitate the use of Artificial Intelligence in Livestock Farming teaching in secondary schools in Delta State;
Research Questions
The following research questions guided the study in examining Agricultural Science teachers’ knowledge, attitudes, and readiness to use and facilitate the use of Artificial Intelligence tools in livestock farming instruction in Delta State:
1. How knowledgeable are Agricultural Science teachers in Delta State about the applications of Artificial Intelligence in Livestock Farming teaching?
2. What are Agricultural Science teachers’ attitudes towards the use of Artificial Intelligence technologies in Livestock Farming Instruction?
3. How prepared are Agricultural Science teachers in Delta State to use and facilitate the use of Artificial Intelligence tools in teaching Livestock Farming?
Hypotheses
	The following null hypotheses were formulated and tested at the 0.05 level of significance to determine whether significant differences exist in Agricultural Science teachers’ knowledge, attitudes, and readiness to use Artificial Intelligence in livestock farming instruction in Delta State:
Ho1: 	There is no significant difference in the mean () ratings of Agricultural Science teachers in rural and urban areas regarding their knowledge of Artificial Intelligence applications in Livestock Farming instruction.
Ho2:	There is no significant difference in the mean () ratings of male and female Agricultural Science teachers on their attitudes towards the use of Artificial Intelligence technologies in Livestock Farming instruction.
Ho3: 	There is no significant difference in the mean () ratings of Agricultural Science teachers in rural and urban areas regarding their level of readiness to use and facilitate the use of Artificial Intelligence tools in Livestock Farming instruction in secondary schools.

Methodology
This study used a descriptive survey research design. The study was conducted in public secondary schools across the 25 Local Government Areas of Delta State, Nigeria. Therefore, the findings may not be generalisable to private secondary schools, other states, other subject areas, or objectively measured classroom competence. The population comprised 722 Agricultural Science teachers who teach livestock farming in public secondary schools in Delta State (Dimoni et al., 2026). Using the Taro Yamane formula at a 5% margin of error, a sample of 257 teachers was selected through proportionate stratified random sampling to ensure representation of the three Senatorial Districts. The sample comprised 124 teachers from Delta North, 98 from Delta Central, and 35 from Delta South, giving a total of 257 teachers.
Data were collected using a structured questionnaire, namely the Agricultural Science Teachers’ Knowledge, Attitude, and Readiness for Artificial Intelligence in Livestock Farming Instruction Questionnaire (ASTKAR-AILFIQ). The instrument consisted of three parts covering teachers' knowledge of AI applications in Livestock Farming instruction, attitudes towards the use of AI tools in Livestock Farming education, and readiness to use and facilitate the use of AI tools in Livestock Farming instruction. For the purpose of this study, knowledge refers to teachers’ reported understanding of AI concepts, tools, applications, and their uses in Livestock Farming instruction; attitude refers to teachers’ perceptions and disposition towards the use of AI tools in Livestock Farming instruction; and readiness refers to teachers’ reported preparedness to use and facilitate the use of AI tools in teaching and learning activities. These measures were obtained through teachers’ responses to questionnaire items and therefore represent self-reported knowledge, attitudes, and readiness. Three experts from Delta State University, Abraka, validated the instrument; they were experts in Agricultural Education, Educational Measurement and Evaluation, and Educational Technology. The experts assessed the items for relevance, clarity, coverage of the constructs, and suitability for measuring AI applications specifically within Livestock Farming instruction. A pilot test was conducted with 30 Agricultural Science teachers from public secondary schools in Anambra State. The split-half reliability coefficient was 0.80, 0.79, and 0.79, for knowledge, attitude and readiness, respectively. This indicated acceptable internal consistency of the instrument.
The researcher personally administered the questionnaire with the assistance of three trained research assistants, each assigned to a Senatorial District. A total of 236 (91.83%) of the 257 copies administered were retrieved and used for the study. The Statistical Package for the Social Sciences (SPSS) was used for data analysis. Demographic data were analysed using frequencies and percentages, while means and standard deviations were used to address the research questions. For the five-point scale, a mean of 3.00 was used as the cut-off score for the questionnaire items. Mean scores of 3.00 and above were interpreted as agreement, while mean scores below 3.00 were interpreted as disagreement. An independent-samples t-test was used to test the hypotheses at the 0.05 level of significance.


Results
Research Question 1
What is the level of knowledge of Artificial Intelligence applications in Livestock Farming instruction among Agricultural Science teachers in Delta State?

Table 1: Mean () and Standard Deviation Values of Agricultural Science Teachers’ Level of Knowledge of Artificial Intelligence Applications in Livestock Farming Instruction (n = 236)
	S/N
	Knowledge of AI Applications in Livestock Farming Instruction
	
	SD
	Remark

	1.
	I understand the meaning of artificial intelligence in Livestock Farming contexts
	4.00
	0.78
	K

	2.
	I can explain how AI uses algorithms to process livestock data
	3.09
	1.39
	K

	3.
	I have knowledge of AI tools suitable for Livestock Farming instruction
	2.98
	1.43
	NK

	4.
	I understand the role of sensors in collecting livestock performance data
	3.09
	1.41
	K

	5.
	I can differentiate between AI tools and other ICT tools
	3.13
	1.47
	K

	6.
	I understand how AI can be used to predict livestock disease outbreaks
	2.89
	1.44
	NK

	7.
	I know how AI applies with mobile applications for real-time livestock monitoring
	3.09
	1.41
	K

	8.
	I can describe how AI can support sustainable livestock farming practices
	3.00
	1.42
	K

	9.
	I understand the ethical issues in using AI in teaching Livestock Farming
	3.01
	1.42
	K

	10.
	I can interpret AI-generated livestock management reports
	2.88
	1.44
	NK


Key: K = Knowledgeable; NK = Not Knowledgeable
Source: Field Work (2026)
		
Table 1 shows the findings regarding Agricultural Science teachers' level of knowledge of the use of Artificial Intelligence in teaching Livestock Farming. The seven items with mean () values at or above the cut-off value (3.00) show that respondents were knowledgeable on these items, while the three items that had mean () values below the cut-off value (3.00) indicated that respondents were not knowledgeable on these items. The item with the highest mean ()score (4.00) was item 1, indicating that the respondents had knowledge of the meaning of Artificial Intelligence in Livestock Farming contexts. The item with the lowest mean () was item 10 (2.88), showing that the respondents were not knowledgeable on interpreting AI-generated livestock management reports. The SD values of the items ranged from 0.78 to 1.47, indicating variation in responses among the items, and therefore variation in the level of knowledge of the Agricultural Science teachers on applications of Artificial Intelligence in livestock farming instruction.

Hypothesis 1
There is no significant difference in the mean () ratings of Agricultural Science teachers in rural and urban areas on their knowledge of Artificial Intelligence applications in Livestock Farming instruction.
Table 2
Summary of t-test Analysis of the Mean () Ratings of Agricultural Science Teachers in Rural and Urban Areas on their Knowledge of Artificial Intelligence Applications in Livestock Farming Instruction 
	School Location
	N
	
	SD
	df
	t
	p
	Decision

	Urban 
	135
	3.97
	0.73
	199.82
	-0.57
	0.57
	Not Significant

	Rural
	101
	4.03
	0.83
	
	
	
	


Significant Level = (p > 0.05) 
Key: N = Number of respondents; df = degree of freedom; t = t-value; p = table value
Source: Field Work (2026)
		
The t-value reported in Table 2 was -0.57, with a p-value of 0.57 at an alpha level of 0.05. As the p-value (0.57) was greater than the alpha value (0.05), the null hypothesis was accepted, indicating that there was no significant difference in the mean ratings of Agricultural Science teachers in rural and urban areas regarding their knowledge of Artificial Intelligence applications in Livestock Farming instruction.

Research Question 2
What are Agricultural Science teachers’ attitudes towards the use of Artificial Intelligence technologies in Livestock Farming Instruction?

Table 3
Mean () and Standard Deviation Values of Agricultural Science Teachers’ Perceived Attitudes Towards the Application of Artificial Intelligence Technologies in Livestock Farming Instruction (n = 236)
	S/N
	Attitude Towards AI Applications in Livestock Farming Instruction
	
	SD
	Remark

	1.
	I believe AI will improve students’ understanding of livestock production concepts
	4.00
	0.83
	Agreed

	2.
	I feel AI tools can be effectively used in teaching livestock farming
	4.00
	0.82
	Agreed

	3.
	I like the use of AI tools in livestock farming
	4.00
	0.80
	Agreed

	4.
	I believe the use of AI can save time in preparing livestock farming lessons
	3.98
	0.77
	Agreed

	5.
	I think some traditional methods of teaching livestock farming can be replaced with AI-supported methods
	3.89
	0.80
	Agreed

	6.
	I believe AI makes livestock farming instruction more relevant to modern agricultural practices
	3.92
	0.82
	Agreed

	7.
	I feel students will enjoy learning livestock farming when AI tools are used
	4.02
	0.82
	Agreed

	8.
	I think AI will make the assessment of students’ livestock farming skills easier and more objective
	3.89
	0.80
	Agreed

	9.
	I feel AI can improve the accuracy of livestock production data used during instruction
	4.02
	0.79
	Agreed

	10.
	I believe Agricultural Science teachers should be encouraged to apply AI in livestock farming instruction
	4.05
	0.84
	Agreed


Source: Field Work (2026)
		
Table 3 shows Agricultural Science teachers' responses regarding their attitudes towards the use of Artificial Intelligence technologies in teaching Livestock Farming Instruction. The mean value () for all items was above 3.00, indicating agreement among respondents. The item with the highest mean () score (4.05) was item 10, indicating a high level of agreement that Agricultural Science teachers should be encouraged to use AI in agricultural science teaching. The mean () scores for items 5 and 8 were the lowest (3.89), indicating that some of the traditional methods of teaching livestock farming can be replaced with AI-supported methods and that AI will make the assessment of students’ livestock farming skills easier and more objective. The standard deviation (SD) values, which ranged from 0.77 to 0.84, showed that the responses of the teachers were closely related, reflecting a shared positive attitude towards the application of Artificial Intelligence in livestock farming instruction.

Hypothesis 2
There is no significant difference in the mean () ratings of male and female Agricultural Science teachers on their attitudes towards the use of Artificial Intelligence technologies in Livestock Farming instruction.

Table 4
Summary of t-test Analysis of the Mean () Ratings of Male and Female Agricultural Science Teachers on their Attitude towards the Application of Artificial Intelligence technologies into Livestock Farming Instruction 
	Sex
	N
	
	SD
	df
	t
	p
	Decision

	Male
	106
	3.97
	0.83
	234
	-0.40
	0.69
	Not Significant

	Female
	130
	4.02
	0.83
	
	
	
	


Significant Level = (p > 0.05) 
Key: N = Number of respondents; df = degree of freedom; t = t-value; p = table value
Source: Field Work (2026)
		
	Table 4 revealed a t-value of -0.40 and a p-value of 0.69 at the 0.05 alpha level. Therefore, the null hypothesis was accepted because the p-value (0.69) was greater than the alpha value (0.05), indicating that there was no significant difference between the mean ratings of male and female Agricultural Science teachers regarding their attitudes towards the use of Artificial Intelligence technologies in Livestock Farming Instruction.

Research Question 3
To what extent are Agricultural Science teachers in Delta State ready to use and facilitate the use of Artificial Intelligence tools in Livestock Farming instruction?

Table 5
Mean () and Standard Deviation Values of Agricultural Science Teachers’ Readiness to Use and Facilitate the Use of Artificial Intelligence Tools in Livestock Farming Instruction (n = 236)
	S/N
	Readiness to Apply AI
	
	SD
	Remark

	1.
	Teach livestock farming topics using AI-supported instructional tools
	2.95
	1.42
	Not Ready

	2.
	Modify livestock farming lesson plans to include AI-based activities
	2.97
	1.37
	Not Ready

	3.
	Attend additional AI training sessions
	2.94
	1.41
	Not Ready

	4.
	Collaborate with colleagues on AI-based lessons
	2.96
	1.42
	Not Ready

	5.
	Guide students in using AI in practicals
	2.92
	1.41
	Not Ready

	6.
	Experiment with new AI applications
	2.93
	1.38
	Not Ready

	7.
	Solve basic AI-related classroom problems
	2.99
	1.46
	Not Ready

	8.
	Apply AI activities into student projects
	3.01
	1.39
	Ready

	9.
	Assess students’ learning using AI-supported livestock farming tasks
	3.08
	1.43
	Ready

	10.
	Adapt AI-based livestock instruction to schools with limited resources
	2.82
	1.40
	Not Ready

	11.
	Advocate for AI adoption in the school
	3.05
	1.39
	Ready

	12.
	Train colleagues in applying AI for livestock farming instruction
	3.12
	1.38
	Ready

	13.
	Evaluate the effectiveness of AI tools used in livestock farming lessons
	2.97
	1.43
	Not Ready

	14.
	Share AI teaching successes publicly
	2.97
	1.44
	Not Ready

	15.
	Source external funding for AI-based livestock farming instruction
	2.96
	1.38
	Not Ready


Source: Field Work (2026)
		
The results in Table 5 present the responses of Agricultural Science teachers on their readiness to use and facilitate the use of Artificial Intelligence tools in livestock farming instruction. Four items had mean () values above 3.00, indicating that teachers were ready, while eleven items had mean () values below 3.00, indicating that they were not ready. The item with the highest mean () score (3.12) was item 12, showing that teachers were most ready to train their colleagues in applying AI for livestock farming instruction. The item with the lowest mean () score (2.82) was item 10, indicating that teachers were not ready to adapt AI-based livestock instruction to schools with limited resources. The standard deviation (SD) values, which ranged from 1.37 to 1.46, showed variation in responses across the items, indicating differences in the level of readiness of Agricultural Science teachers to apply Artificial Intelligence in livestock farming instruction.
Hypothesis 3

There is no significant difference in the mean () ratings of Agricultural Science teachers in rural and urban areas regarding their level of readiness to use and facilitate the use of Artificial Intelligence in Livestock Farming instruction in secondary schools.

Table 6
Summary of t-test Analysis of the Mean () Ratings of Agricultural Science Teachers in Rural and Urban Areas on their Level of Readiness to Use and Facilitate the Use of Artificial Intelligence in Livestock Farming Instruction
	School Location
	N
	
	SD
	df
	t
	p
	Decision

	Urban
	135
	3.18
	1.34
	234
	0.71
	0.48
	Not Significant

	Rural
	101
	3.05
	1.42
	
	
	
	


Significant Level = (p > 0.05) 
Key: N = Number of respondents; df = degree of freedom; t = t-value; p = table value
Source: Field Work (2026)
Table 6 yielded a t-value of 0.71 and a p-value of 0.48 at an alpha level of 0.05. Since the p-value (0.48) was greater than the alpha value (0.05), the null hypothesis was accepted, indicating that there was no significant difference in the mean () ratings of Agricultural Science teachers in rural and urban areas regarding their level of readiness to use and facilitate the use of Artificial Intelligence in livestock farming instruction in secondary schools.

Discussion 
For the knowledge of Artificial Intelligence applications in livestock farming instruction, the results indicated that Agricultural Science teachers had knowledge of AI applications in livestock farming instruction on seven of the ten assessed items(Patel et al., 2022). These encompassed the definition of artificial intelligence in livestock farming contexts, how livestock information is processed using AI algorithms, the role of sensors in collecting livestock performance data, how AI differs from other ICT tools, using AI through mobile applications for real-time livestock monitoring, how AI supports sustainable livestock farming practices, and the ethical issues around the use of AI in teaching livestock farming(Silvestri et al., 2026). This suggested a moderate level of knowledge and understanding, especially at a conceptual level. This result is consistent with the observations of (Aydin Ceran & Ates, 2020), (Schneider & Simonsmeier, 2025), (Thomas et al., 2025) and (Prince, 2004), who observed the importance of Artificial Intelligence and intelligent technologies in agricultural and livestock production.
Respondents reported limited knowledge in more advanced areas, including AI tools that could be used to teach livestock farming, how AI can predict livestock disease outbreaks, and how to interpret livestock management reports generated by AI. This indicated limited procedural and practical knowledge. This is consistent with findings reported by (Ryan & Blok, 2026) and (Okwuwe & Oduselu-Hassan, 2024); these studies described contexts in which teachers do not have sufficient knowledge of how AI systems process and interpret information and thus cannot apply this to enhance teaching and learning. It also supports (Fahreni et al., 2024), who highlighted the value of utilising production data and timely information to make decisions on livestock management.
The results also indicated no significant difference between the mean ratings of Agricultural Science teachers in rural and urban areas with respect to their knowledge of the application of Artificial Intelligence in teaching livestock farming. This indicated that the two groups had similar levels of knowledge. This finding is consistent with (Nwakile & Tetok, 2026)and (Obijiofor et al., 2026), who reported that teachers’ knowledge of AI is largely influenced by access to training, workshops, and professional learning opportunities rather than location. It also reinforces the teaching of animal husbandry in teacher preparation programmes, as emphasised by Iyeke and Ikeoji (2019).The results indicated that the attitudes of Agricultural Science teachers towards the application of Artificial Intelligence technologies in teaching livestock farming were positive, with all ten items rated positively. These were the beliefs that AI will enhance students' understanding of the concepts involved in livestock production, the effectiveness of using AI tools in teaching livestock farming, and teachers' attitudes towards using AI tools in livestock farming. The teachers also felt that AI has the potential to reduce the time spent on creating lesson plans, make teaching more relevant to current farming practices, provide more accurate livestock production data, and increase students' interest in learning. This indicated a positive attitude towards the use of AI in education. This result is similar to the results of (Stampfl et al., 2025) and (Novita, 2025), in which they highlighted that attitudes towards technology are related to perceived usefulness, and this is an important factor in technology adoption. It also supports (Lariba & Ibojo, 2025), who noted that AI and data-based technologies could help enhance agricultural decision-making.
The finding also revealed that there was no significant difference between male and female Agricultural Science teachers in their mean ratings of attitudes towards the use of Artificial Intelligence technologies in teaching livestock production. This meant that male and female teachers had similarly positive attitudes towards the use of AI. The results are consistent with (Darko et al., 2016) and (Matobobo, 2026), which found that teachers' attitudes towards technology are more related to training, self-efficacy, and perceived usefulness than to gender differences. It also supports(Alieto et al., 2025), who argued that attitudes towards AI tools and professional development are more likely to influence teachers' attitudes than demographic factors such as gender.
The results indicated that Agricultural Science teachers were generally not ready to apply artificial intelligence (AI) in livestock farming instruction, as eleven of the fifteen items were rated as not ready. This indicated limited overall preparedness. Areas of low readiness included using AI in teaching livestock farming, adapting lesson plans, attending training, working collaboratively with colleagues, supporting students in practical application, exploring new ways to use AI, addressing AI issues related to the classroom, adapting AI lessons for low-resource settings, assessing AI tools, sharing experiences, and finding sources of funding. However, teachers reported readiness in a few areas, including using AI in students' projects, assessing students with AI-assisted tasks, promoting AI use, and training colleagues. This indicated that teachers were open to using AI in supporting and collaborative functions but were less prepared for its practical and technical application. This result is similar to that of (Obijiofor et al., 2026) and (Zakari et al., 2026), who noted that AI technology exposure was low and thus confidence and use of AI technology in teaching were low. It also aligns with the findings of (Iyeke & Ikeoji, 2019), who revealed the needs of teachers for effective teaching of animal husbandry.
Moreover, the low readiness observed may be associated with some structural and contextual problems mentioned in the literature. The technological complexity of agricultural production and the need for adequate technological capacity were highlighted in (Dissanayake et al., 2022) and (Nookhao et al., 2025). Similarly, (Melak et al., 2024) emphasized the need for technological capacity for the use of data and intelligent systems to assist in livestock management. Together, these constraints may help explain why teachers were willing in principle but less prepared in practice.
The findings also revealed that Agricultural Science teachers who teach in rural and urban areas did not differ significantly in their level of readiness to use AI for teaching livestock farming. This indicated that rural and urban teachers had similar levels of readiness, suggesting that the challenges faced by rural and urban teachers in integrating AI are not location-specific. The finding is consistent with (Li, 2025) and (Bowling et al., 2022), who observed that geographical location has little impact on readiness and that training, infrastructure, institutional support, and policy frameworks are more important factors. It aligns with (Celik et al., 2022), who pointed out that if these underlying challenges are not resolved in an integrated manner, teachers may be less ready to implement AI tools in livestock farming within various school settings.

Conclusion
Based on the findings, Agricultural Science teachers in Delta State demonstrated moderate perceived knowledge of AI applications in Livestock Farming instruction and generally positive attitudes towards their use. These favourable attitudes indicate openness to AI-supported teaching, but the readiness results show that such openness is not yet matched by broad practical preparedness. Teachers reported readiness in only four of the fifteen assessed activities, while eleven activities remained below the readiness cut-off. The absence of significant differences in knowledge and readiness by school location, and in attitudes by gender, suggests that the observed pattern is not confined to a particular location or sex group within the study sample. Overall, the findings indicate a need to strengthen practical and technical capacity for AI-supported Livestock Farming instruction. Regular training, continuing professional development, and sustained school-level support should focus on the specific areas in which teachers reported limited readiness, while maintaining the positive attitudes already observed. These measures may improve teachers’ preparedness to use and facilitate AI tools appropriately in secondary-school Livestock Farming instruction.

Recommendations
The following recommendations were made:
1. Regular training programmes may be provided to enhance Agricultural Science teachers’ knowledge of advanced applications of Artificial Intelligence (AI) in Livestock Farming education.
2. School leaders may foster and sustain Agricultural Science teachers’ favourable attitudes towards the use of AI technologies in agricultural education through supportive leadership, professional development opportunities, and an enabling school environment.
3. Educational authorities may consider providing training sessions and continuing support programmes for Agricultural Science teachers to further enhance their preparedness to integrate AI technologies into Livestock Farming education.

Limitation
This study was limited to Agricultural Science teachers in public secondary schools in Delta State and relied on self-reported measures of knowledge, attitudes, and readiness. Consequently, the findings may not be generalisable to private schools, other states, other subject areas, or objectively measured classroom competence. The cross-sectional survey also reflects teachers’ perceptions at a single point in time and does not demonstrate changes in readiness resulting from subsequent training, infrastructure provision, or institutional support.

Consent and Ethical Approval 
Ethical considerations were observed throughout the study. Before administering the questionnaire, the participating Agricultural Science teachers were informed about the purpose of the study, the nature of their participation, and the intended use of the information provided. Informed ethical consent was obtained from the teachers before they participated in the study. Participation was voluntary, and the respondents were informed of their right to decline participation or withdraw from the study at any time without penalty. The respondents were not required to provide personally identifying information, and their responses were treated with confidentiality and used strictly for academic purposes. Permission to administer the questionnaire was also obtained from the relevant educational authorities and the participating public secondary schools.
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Appendix





SPSS RELIABILITY DATA ANALYSIS
	Knowledge
Reliability Statistics

	Cronbach's Alpha
	Part 1
	Value
	.074

	
	
	N of Items
	5a

	
	Part 2
	Value
	.104

	
	
	N of Items
	5b

	
	Total N of Items
	10

	Correlation Between Forms
	.672

	Spearman-Brown Coefficient
	Equal Length
	.804

	
	Unequal Length
	.804

	Guttman Split-Half Coefficient
	.803

	a. The items are: Knwldge1, Knwldge2, Knwldge3, Knwldge4, Knwldge5.

	b. The items are: Knwldge6, Knwldge7, Knwldge8, Knwldge9, Knwldge10.

	Attitude
Reliability Statistics

	Cronbach's Alpha
	Part 1
	Value
	.013

	
	
	N of Items
	5a

	
	Part 2
	Value
	.007

	
	
	N of Items
	4b

	
	Total N of Items
	9

	Correlation Between Forms
	.645

	Spearman-Brown Coefficient
	Equal Length
	.785

	
	Unequal Length
	.786

	Guttman Split-Half Coefficient
	.781

	a. The items are: Attitude1, Attitude2, Attitude3, Attitude4, Attitude5.

	b. The items are: Attitude5, Attitude6, Attitude7, Attitude8, Attitude9.

	Readiness
Reliability Statistics

	Cronbach's Alpha
	Part 1
	Value
	.255

	
	
	N of Items
	8a

	
	Part 2
	Value
	.072

	
	
	N of Items
	7b

	
	Total N of Items
	15

	Correlation Between Forms
	.647

	Spearman-Brown Coefficient
	Equal Length
	.785

	
	Unequal Length
	.786

	Guttman Split-Half Coefficient
	.781

	a. The items are: Rdness1, Rdness2, Rdness3, Rdness4, Rdness5, Rdness6, Rdness7, Rdness8.

	b. The items are: Rdness8, Rdness9, Rdness10, Rdness11, Rdness12, Rdness13, Rdness14, Rdness15.



SPSS DATA ANALYSIS FOR RESEARCH QUESTIONS AND HYPOTHESES
Frequencies
	Statistics

	
	Sex
	Location

	N
	Valid
	236
	236

	
	Missing
	0
	0



Frequency Table
	Sex

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male
	106
	44.9
	44.9
	44.9

	
	Female
	130
	55.1
	55.1
	100.0

	
	Total
	236
	100.0
	100.0
	



	Location

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Urban
	135
	57.2
	57.2
	57.2

	
	Rural
	101
	42.8
	42.8
	100.0

	
	Total
	236
	100.0
	100.0
	



· Research Question 1
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Knwldge1
	236
	3
	5
	4.00
	.775

	Knwldge2
	236
	1
	5
	3.09
	1.392

	Knwldge3
	236
	1
	5
	2.98
	1.426

	Knwldge4
	236
	1
	5
	3.09
	1.413

	Knwldge5
	236
	1
	5
	3.13
	1.469

	Knwldge6
	236
	1
	5
	2.89
	1.438

	Knwldge7
	236
	1
	5
	3.09
	1.410

	Knwldge8
	236
	1
	5
	3.00
	1.422

	Knwldge9
	236
	1
	5
	3.01
	1.417

	Knwldge10
	236
	1
	5
	2.88
	1.436

	Valid N (listwise)
	236
	
	
	
	



· Research Question 2
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Attitude1
	236
	3
	5
	4.00
	.828

	Attitude2
	236
	3
	5
	4.00
	.817

	Attitude3
	236
	3
	5
	4.00
	.796

	Attitude4
	236
	3
	5
	3.98
	.774

	Attitude5
	236
	3
	5
	3.89
	.800

	Attitude6
	236
	3
	5
	3.92
	.819

	Attitude7
	236
	3
	5
	4.02
	.815

	Attitude8
	236
	3
	5
	3.89
	.795

	Attitude9
	236
	3
	5
	4.02
	.793

	Attitude10
	236
	3
	5
	4.05
	.842

	Valid N (listwise)
	236
	
	
	
	



· Research Question 3
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Rdness1
	236
	1
	5
	2.95
	1.415

	Rdness2
	236
	1
	5
	2.97
	1.374

	Rdness3
	236
	1
	5
	2.94
	1.409

	Rdness4
	236
	1
	5
	2.96
	1.420

	Rdness5
	236
	1
	5
	2.92
	1.412

	Rdness6
	236
	1
	5
	2.93
	1.383

	Rdness7
	236
	1
	5
	2.99
	1.459

	Rdness8
	236
	1
	5
	3.01
	1.394

	Rdness9
	236
	1
	5
	3.08
	1.430

	Rdness10
	236
	1
	5
	2.82
	1.401

	Rdness11
	236
	1
	5
	3.05
	1.386

	Rdness12
	236
	1
	5
	3.12
	1.377

	Rdness13
	236
	1
	5
	2.97
	1.426

	Rdness14
	236
	1
	5
	2.97
	1.436

	Rdness15
	236
	1
	5
	2.96
	1.379

	Valid N (listwise)
	236
	
	
	
	



· Hypothesis 1
T-Test
	Group Statistics

	
	Location
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Knwldge
	Urban
	135
	3.97
	.732
	.063

	
	Rural
	101
	4.03
	.830
	.083

	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Knwldge
	Equal variances assumed
	5.478
	.020
	-.581
	234
	.562
	-.059
	.102
	-.260
	.142

	
	Equal variances not assumed
	
	
	-.571
	199.818
	.569
	-.059
	.104
	-.264
	.146


· Hypothesis 2
T-Test
	Group Statistics

	
	Sex
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Attitude
	Male
	106
	3.97
	.833
	.081

	
	Female
	130
	4.02
	.826
	.072

	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Attitude
	Equal variances assumed
	.063
	.802
	-.403
	234
	.688
	-.044
	.109
	-.257
	.170

	
	Equal variances not assumed
	
	
	-.402
	223.719
	.688
	-.044
	.109
	-.258
	.170



· Hypothesis 3
T-Test
	Group Statistics

	
	Location
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Rdness
	Urban
	135
	3.18
	1.343
	.116

	
	Rural
	101
	3.05
	1.424
	.142

	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Rdness
	Equal variances assumed
	.595
	.441
	.707
	234
	.480
	.128
	.181
	-.229
	.486

	
	Equal variances not assumed
	
	
	.701
	208.498
	.484
	.128
	.183
	-.232
	.489
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