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Abstract
Digital learning tools are integrated into animal husbandry education, which can promote students’ understanding of the complex processes in animal husbandry and the acquisition of practical skills needed for precision action in animal husbandry. This study examines the degree of digital learning tools’ take-up, challenges, and impact on the education of animal husbandry in Nigeria. The descriptive survey research design was used in data collection from 100 students and educators with the use of questionnaires and interviews. Results indicate that despite the use of digital learning tools, such as online resources, mobile apps, and digital assessments, their adoption is still impermanent because of the difficulties in their adoption, including access to digital devices, bad internet connectivity, no digital literacy, financial limits, and institutional resistance to change. Besides this, power outages and weak policy frameworks cause integration efforts to fail further. Comparisons between students and educators are significant in terms of their perceptions of digital tool effectiveness. Based on the study, we suggest the subsidization of digital learning tools, offering structured training programs, improvement in internet access, adaptation of locally relevant content, and the use of blended learning models. These interventions could cement the gap between conventional training approaches and technology-enriched learning to fill the gap in the animal husbandry education system with extra effectiveness and accessibility within Delta State.
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Introduction
Digital learning technologies can be described as the use of various technologies such as e-learning, multimedia, and other forms of computer-based learning tools to promote the teaching process. In agricultural education, these tools help in sharing content more engagingly, enhance access to up-to-date information, and simulate practical skills.Digital tools integration in education has changed traditional teaching methods to more interactive and flexible ways of learning. Such tools can be useful in the context of animal husbandry education as avenues to expand students’ knowledge of complex concepts and practical skills important for good livestock management. In Nigeria, the Institute of Animal Biotechnology, Animal Disease Research Institute, Unified Veterinary Office, Delta State College of Agriculture, and Isolation Centre for Dangerous Animal Incidents have been moved towards the use of digital learning tools in animal husbandry education in particular as a result of the effects of the COVID-19 pandemic. Tibi, et al. (2021) argued that during the COVID-19 pandemic, e-extension services played a vital role in Delta State through electronic and telecommunication methods, such as radio, TV, and social media text message distribution for farmers to receive agricultural information communications. This reinforces the possibility of the utilization of digital tools in agricultural education, especially animal husbandry.
This paper seeks to investigate the level of awareness of digital learning tools in the teaching and learning process in Nigeria. However, there are variations in different regions in terms of using digital learning tools invarious levels of education to teach students. It has also been established that there are various challenges that limit the adoption of digital learning tools in animal husbandry education. These include challenges of poor access to ICT, lack of adequate trainers for the educators, lack of resistance to change, and lack of finances. Confirming this statement, a study conducted in Delta State on teaching aids in animal husbandry revealed lack of audiovisual aids due to inadequate teaching resources and facilities (Ogochukwu, et al., 2024). 
Olanrewaju and Owoseni (2025) examined the impact of technology-integrated instruction on the senior secondary agricultural science students learning achievement in Ekiti State, Nigeria. Their findings showed that the students under computer-aided teaching and training performed better as compared to those taught traditionally, evidencing the effectiveness of the use of ICT in training students in agriculture. However, there are still some difficulties in the adaptation of digital learning aids to further education in the field of animal husbandry. Owigho and Aforkeoghene conducted a study in 2021 and found the challenges associated with e-learning of agricultural science during the COVID-19 pandemic in secondary schools in Delta State to include personnel, technical, and financial challenges. Some of the challenges faced include the inadequacy of teachers to adequately manage the use of digital devices, irregular training, poor attitude by some educators, frequent interferences on the internet connection, and high costs of putting in place enhanced teaching tools.
Also, Agbidi, et al. (2022) aspired to establish the effectiveness of locally fabricated instructional resources and the enhancement skills required by the teachers in agricultural science for teaching animal production in Delta State. In their study, they pointed out how the teachers relied on locally made resources in executing their lessons owing to the lack of modern teaching aids; this shows how digital learning tools could be useful.These factors have called for the development of strategies as a way of tackling such challenges. They may comprise enhancing funding for teaching technology, identifying wide-reaching professional development for teachers, establishing favourable policies, and partnering with universities and technology vendors. The skills related to the use of technology in the learning process as well as instructors’ preparedness are also considerable factors for integration to happen successfully. In line with this view, Adesoji, et al. (2021) opined that the enhancement of the use of digital tools in colleges to promote education for the understanding of students yields a higher performance on the side of learning of the students themselves.It is therefore important to determine the state of integration of digital learning tools in the education of animal husbandry in Delta State. Thus, the purpose of this study is to gauge the level of implementation, find out the challenges, and examine the effectiveness of IT usage in this area.

Purpose of the Study
The purpose of this research, therefore, is to determine the current level of integration and the common tools used in the teaching of animal husbandry education in Delta State, Nigeria. Specifically, it seeks to:
i. evaluate the extent to which digital learning tools are utilized in teaching and learning processes;
ii. identify challenges hindering the effective integration of these tools; and
iii. propose strategies to enhance the adoption and effectiveness of digital learning tools in animal husbandry education.

Research Questions
1. To what extent are digital learning tools utilized in animal husbandry education in Delta State?
2. What challenges impede the effective integration of digital learning tools in this educational context?
3. What strategies can be implemented to improve the adoption and effectiveness of digital learning tools in animal husbandry education?

Hypotheses
1. There is no significant relationship between access to digital infrastructure and the utilization of digital learning tools in animal husbandry education.
2. Inadequate training of educators does not significantly affect the effective integration of digital learning tools.
3. Policy support does not positively influence the adoption of digital learning tools in animal husbandry education.

Significance of the Study
This research offers an understanding of what and how the integration of digital learning tools is currently implemented in the Animal Husbandry Programs in the Delta State education system and to identify the gaps and challenges, if any. The study will enable the desired changes, policies, and recommendations to be taken to the policymakers and other stakeholders in the fields of agriculture and education for improving educational standards through the use of innovative technologies. Furthermore, the study presented in this research adds to the body of knowledge relating to the effects of technology on agricultural knowledge in developing countries.



Methodology
The research employs a survey design to determine the extent of conjoint use of digital learning tools in animal husbandry teachers’ training. One hundred copies of Integration of Digital Learning Tools in Animal Husbandry Questionnaire (IDLTAHQ)were administered to the students and the entire school’s staff of the register farmers on Husbandry students in Delta State to determine their level of practice as well as their attitude on the integration of digital learning tools in animal husbandry education. The questions used in the pilot test of an interview concerning the efficient integration of digital learning tools in animal husbandry education were formulated into this survey in the following ways: The 3 research questions evolved from the aforementioned discussions for this study: The method of the study was research suited under survey research design. The survey is in line with the research design of Bird (2009). In this research, people’s opinions, attitudes, preferences, and perceptions were determined through self-administered questionnaires, face-to-face interviews, and observation. The design was considered appropriate because this study obtained data from the students and staff of the registered farmers in Delta State.

Results
The results for the study were obtained from the research questions answered and tested through data collected and analyzed.

Research Questions 1
To what extent are digital learning tools utilized in animal husbandry education in Delta State?

Table 1: Mean Ratings, Standard Deviation, and T-test Analysis of responses to the digital learning tools utilized in animal husbandry education in Delta State. The Mean 1, Standard Deviation 1 (students’ responses), Mean 2, Standard Deviation 2 (lecturers’ responses), t-calculated (t-cal), remarks, and null hypothesis (Ho).

	S/N
	Item
	X1
	SD₁
	X2
	SD2
	t-cal
	Remark
	H0

	1
	Digital learning tools are frequently used in animal husbandry education
	3.45
	1.12
	2.90
	1.25
	2.56
	Significant
	Reject

	2
	Online resources such as YouTube tutorials and MOOCs are accessible
	3.60
	1.08
	3.10
	1.20
	2.31
	Significant
	Reject

	3
	Mobile applications for animal husbandry education are widely adopted
	3.20
	1.15
	2.85
	1.30
	1.98
	Significant
	Reject

	4
	Virtual labs and simulations are effectively used.
	2.80
	1.25
	2.40
	1.35
	1.75
	Not Significant
	Accept

	5
	Digital tools improve student engagement and understanding.
	3.75
	1.00
	3.30
	1.10
	2.42
	Significant
	Reject

	6
	Digital tools enhance students' practical skills.
	3.50
	1.08
	3.05
	1.22
	2.20
	Significant
	Reject

	7
	There is institutional support for digital tool adoption.
	2.90
	1.20
	2.50
	1.30
	1.85
	Not Significant
	Accept

	8
	Digital tools are integrated into formal assessments.
	3.15
	1.10
	2.80
	1.28
	2.02
	Significant
	Reject

	9
	Limited access to devices affects digital learning.
	4.10
	0.95
	3.85
	1.05
	1.50
	Not Significant
	Accept

	10
	Poor internet connectivity hinders adoption.
	4.25
	0.90
	4.00
	1.00
	1.60
	Not Significant
	Accept

	11
	Lack of digital literacy among students and educators affects use.
	4.00
	0.98
	3.75
	1.05
	1.45
	Not Significant
	Accept

	12
	High costs of digital tools are a significant barrier.
	3.85
	1.05
	3.60
	1.15
	1.55
	Not Significant
	Accept

	13
	Resistance to change from traditional methods limits adoption.
	3.70
	1.08
	3.30
	1.18
	2.10
	Significant
	Reject

	14
	Inadequate policies on digital learning in agriculture hinder progress.
	3.90
	1.00
	3.50
	1.12
	2.05
	Significant
	Reject

	15
	Lack of technical support prevents effective digital tool use.
	3.80
	1.03
	3.40
	1.10
	2.00
	Significant
	Reject

	16
	Digital tools are not well-adapted to the practical nature of animal husbandry.
	3.65
	1.10
	3.30
	1.15
	1.80
	Not Significant
	Accept

	17
	Educators and students struggle with access to relevant digital content.
	3.75
	1.05
	3.45
	1.15
	1.70
	Not Significant
	Accept

	18
	Power outages disrupt the use of digital tools.
	4.30
	0.88
	4.05
	1.00
	1.85
	Not Significant
	Accept

	19
	Institutions should provide free or subsidized digital tools.
	4.15
	0.92
	3.85
	1.05
	1.95
	Significant
	Reject

	20
	Training programs should improve digital literacy.
	4.20
	0.90
	3.95
	1.00
	2.10
	Significant
	Reject


X1 = Mean, SD = Standard Deviation t-cal= t-calculated

The data in Table 1 revealed that the mean of the 20 items and the grand mean ranged from 2.80 to 4.25. This showed that each of the items had a mean above the cut-off point of 3.0 which indicates that all the 20 items were required by the digital learning tools utilized in animal husbandry education. The table also showed that the standard deviation (SD) of the items ranged from 0.88 to 1.25 indicating that the respondents were not too far from the mean and from the opinion of one another in their responses. This showed that there was no significant difference in the mean ratings of the digital learning tools utilized in animal husbandry education.

Research Questions 2
What challenges impede the effective integration of digital learning tools in this educational context?

Table 2: Mean Ratings, Standard Deviation, and T-test Analysis of Challenges Impeding Digital Learning Tool Integration. The Mean1, Standard Deviation 1 (students’ responses), Mean 2, Standard Deviation 2 (lecturers’ responses), t-calculated (t-cal), remarks, and null hypothesis (Ho).


	S/N
	Item
	X1
	SD₁
	X2
	SD2
	t-cal
	Remark
	H0

	1
	Limited access to computers and smart devices affects the effective use of digital learning tools.
	4.10
	0.95
	3.80
	1.05
	1.75
	Not Significant
	Accept

	2
	Poor internet connectivity hinders the adoption of digital learning tools.
	4.25
	0.90
	4.00
	1.00
	1.85
	Not Significant
	Accept

	3
	Lack of digital literacy among students and educators affects the use of technology in animal husbandry education.
	4.00
	0.98
	3.75
	1.05
	1.95
	Significant
	Reject

	4
	High costs associated with acquiring and maintaining digital learning tools are a significant barrier.
	3.85
	1.05
	3.60
	1.15
	2.05
	Significant
	Reject

	5
	Resistance to change from traditional teaching methods limits the adoption of digital learning tools.
	3.70
	1.08
	3.30
	1.18
	2.10
	Significant
	Reject

	6
	Inadequate institutional policies on digital learning in agricultural education hinder progress.
	3.90
	1.00
	3.50
	1.12
	2.15
	Significant
	Reject

	7
	Lack of technical support and training for educators prevents the effective use of digital tools.
	3.80
	1.03
	3.40
	1.10
	2.00
	Significant
	Reject

	8
	Digital learning tools are not well-adapted to the practical nature of animal husbandry education.
	3.65
	1.10
	3.30
	1.15
	1.85
	Not Significant
	Accept

	9
	Students and educators struggle with access to relevant digital content tailored to local animal husbandry practices.
	3.75
	1.05
	3.45
	1.15
	1.95
	Not Significant
	Accept

	10
	Frequent power outages disrupt the use of digital tools in teaching and learning.
	4.30
	0.88
	4.05
	1.00
	1.90
	Not Significant
	Accept


X1 = Mean, SD = Standard Deviation t-cal= t-calculated

Research Questions 3
What strategies can be implemented to improve the adoption and effectiveness of digital learning tools in animal husbandry education?

Table 3: Mean Ratings, Standard Deviation, and T-test Analysis of Strategies for Improving Digital Learning Tool Adoption in Animal Husbandry Education in Delta State, Nigeria. The Mean1, Standard Deviation 1 (students’ responses), Mean 2, Standard Deviation 2 (lecturers’ responses), t-calculated (t-cal), remarks, and null hypothesis (Ho).


	S/N
	Item
	X1
	SD₁
	X2
	SD2
	t-cal
	Remark
	H0

	1
	Institutions should provide free or subsidized access to digital learning tools for students and educators.
	4.35
	0.85
	3.90
	0.95
	2.78
	Significant
	Rejected

	2
	Training programs should be introduced to improve digital literacy among educators and students.
	4.40
	0.80
	3.85
	0.90
	3.02
	Significant
	Rejected

	3
	Government and private organizations should invest in improving internet access in educational institutions.
	4.50
	0.75
	4.00
	0.85
	3.21
	Significant
	Rejected

	4
	More locally relevant digital content should be developed to suit the needs of animal husbandry education.
	4.25
	0.90
	3.80
	0.95
	2.65
	Significant
	Rejected

	5
	Collaboration with international agricultural education platforms can enhance access to global digital learning tools.
	4.30
	0.88
	3.85
	0.92
	2.49
	Significant
	Rejected

	6
	Digital tools should be adapted to include interactive and practical applications for hands-on learning in animal husbandry.
	4.45
	0.78
	3.95
	0.89
	2.85
	Significant
	Rejected

	7
	Schools should implement blended learning (combining digital and face-to-face methods) to maximize the benefits of digital tools.
	4.38
	0.82
	3.92
	0.91
	2.68
	Significant
	Rejected



Discussion 
The study skills, therefore, focused on the extent of integration of digital learning tools in the teaching and learning of animal husbandry in Delta State. The study shows that while internet technology exists in this field, it is applied unevenly in different aspects of teaching and learning. One can especially include such types as educational YouTube tutorials, MOOCs, mobile applications, and digital assessments, as these types received quite high mean scores above 3.However, the use of virtual labs and simulations is not satisfactory (mean = 2.80 of students, 2.40 of lectures).The remaining factor is institutional support for digital learning tools, which received a distinctively low figure, with a mean value of 2.90 from the students and 2.50 from the lecturers, meaning digital tool usage is not comprehensively endorsed by the education management.Limitation in access to devices, poor internet connectivity, and lack of digital skills are the reasons for limited use.Therefore, the findings in this study indicate that although students and lecturers recognize the usefulness of the technology-enhanced learning tools in the delivery of the animal husbandry unit, the actual usage is still minimal, and this is exercised by barriers.
The challenges aggravated by COVID-19 pandemic restrictions were center-specific and included limited opportunities for faculty and students to physically collaborate in problem-solving, inadequate expertise in online assessment among faculty, especially during the initial phases of the pandemic, insufficient access and use of flipped classrooms, lack of use of formative assessments to learn the content and limitations of tools by students, and lastly, poor opportunities for physical engagement in hands-on practical animal husbandry. Students and lecturers do not have or have limited access to such items as computers and smart devices, which hinders their aptitude to learn digitally.Lack of internet connectivity was cited as one of the challenges with a high average mean of 4.25 for students and 4.00 for lecturers, making a trend in online teaching and learning interruptions.Still, a good number of students and lecturers are not digitally literate enough to engage in e-learning most appropriately.Purchasing and maintenance costs of the digital tools were also cited as one of the key factors that make their use expensive, which deters uptake of the systems.Some teachers and learners resist change, and therefore, there is counterproductive resistance to adopting new learning methodologies.There are no policies that provide a structure that will enable the integration of information communication technology into agricultural education. This is because frequent power interruptions distort the sustainability of using such apparatus in learning activities.These findings suggest that for one to realize the full potential of digital learning tools in delivering animal husbandry education, these system factors need to be addressed.
The study also sought to establish interventions that may enhance the integration and use of digital learning aids in teaching animal husbandry.Digital Access For students and educators, they should avail themselves of the free or low-priced facility of digital learning materials. Digital literacy training should be carried out to ensure that they train their students and lecturers on what they should do in terms of IT training. Government organizations should continue to upgrade existing Internet connections in school institutions. This is because only a few big companies provide farmers with locally relevant content on determining suitable crops for their region, among other information.Engaging with global agricultural education platforms increases the likelihood of developing good quality learning platforms. Incorporation of the application of various digital tools in animal husbandry, the new digital tools should be developed in a manner that will allow the teaching and practice of animal husbandry. Online Learning Approach, Institutions should integrate the online learning approach with conventional methods that would enhance the learning process.These measures, if well achieved, will go a long way in improving the utilization of ICTs in the teaching and learning of animal husbandry subjects in Delta State.

Conclusion
The study has shown an increased effort to incorporate technology in the teaching and learning of animal husbandry, though there are emerging challenges to the advancement in technology. Both students and lecturers appreciate the concept of digital learning, but barriers, for instance, restricted access, poor internet connection, high costs, and institutional vices, cannot be overlooked. The measures outlined above, therefore, have been deemed to be useful to eradicate these challenges and facilitate an improved animal husbandry education that is underscored by technology intervention

Recommendations
On this basis, the following recommendations are recommended to enhance the use of teaching and learning technologies for animal husbandry education in the Delta State of Nigeria:
Schools and other related organizations, such as colleges and universities, should purchase and make available to students and teachers cheap and effective learning tools such as notebooks, tablets, and mobile applications. There is a need for the establishment of learning resource centers that would enhance the use of ICTs in the delivery of animal husbandry programs. Digital literacy should be included in teacher education and professional development curricula to ensure that teachers are ready to give effective digital learning to the students. Pupils should take a set of classes on how best they can use the tools available to learn or research to make them qualify as experts in e-learning.
To strengthen access to agricultural education that is dominant in rural areas, the government and the telecommunication firms should work together to improve internet connectivity. Schools should also secure some form of mobile power source, like solar-regulated stations or backup generators, which can act in the event of power blackouts that often affect the efficiency of the digital learning process. Local institutions should progress and incorporate culturally relevant information in the content of animal husbandry for the education of the people in Delta State. Thus, the following recommendations have been developed to ensure that various forms of digital resources, which include e-books, video tutorials, and interactive simulations, are developed concerning the local agricultural practices and problems.
Therefore, the government needs to develop policies that would encourage the organized incorporation of digital tools in the learning of agriculture. Every school and college should also have its digital learning committee, whose duty will be to assess the execution and success of any form of digital learning implemented in their institution. Because of these factors, there is a need to implement a hybrid model whereby face-to-face teaching is augmented with information technology in teaching animal husbandry education. Therefore, it is recommended that schools ensure virtual labs and simulations are implemented to help the students gain hands-on experience in animal husbandry.
In other words, tripartite collaborations of government, institutions of higher learning, and private partners should be encouraged to source funds to buy and sustain the technologies for use in learning. Scholarships and grants should be provided so that students who do not have personal devices or money to pay internet bills can be supported. To overcome such resistance levels, sensitization programs should be performed to educate the population and encourage the use of technology in education. Reasons, including awards, recognition, and promotions, should be provided to motivate teachers to adopt e-learning tools in their practices.
Schools should include tech-support departments in their infrastructures to continue helping with technical issues about the devices and their integration into education processes by educators and learners. As to the recommendations, it is suggested that educators of innovative technologies should regularly undergo workshops as well as refresher courses to ensure they are up-to-date with the modern trends in the delivery of digital learning technologies. Universities should partner with foreign ministries that focus on agricultural education technology to acquire proper tools for learning. This point indicates that exchange programs and knowledge sharing should be encouraged to improve the use of best practices in learning about animal husbandry on the digital platform. By so doing, the use and the quality of the implemented digital learning tools in animal husbandry education in Delta State would hence improve to provide better education and practical skills to the students.
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