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Abstract 

This review examines how NEP 25 principles can be incorporated into undergraduate animal programs, especially 
veterinary, animal science and zoology programs. It shows the value of curriculum mapping in correlating courses, 
assessments, and learning outcomes with competency-based, outcome-driven education, with international 
standards, e.g. WOAH Day -1 competencies. Curriculum renewal through the use of faculty, students, and 
instructional experts has been found to promote both the coherence of courses and the recognition of redundancies 
and gaps, as well as the consistency between learning goals and evaluations. The incorporation of animal welfare, 
ethics, law, and underlying sciences and the application of technology-mediated learning and virtual laboratories, 
which promote flexible, experiential, and student-centered learning, are also highlighted in the review. Though 
these methods enhance professional readiness, ethical foundation, and the capacity to be multidisciplinary, there 
are still weak points on the path to complete achievement of the Day-1 competencies, the ability to adapt global 
models to the local environment, and the alignment of assessment with the mapped learning outcomes. The 
research highlights the fact that there is a need to conduct future studies on measuring effectiveness of curricula, 
creating competency frameworks that are locally relevant, incorporating new pedagogical approaches, and 
utilizing technology in improving learning in undergraduate animal education. 
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1. INTRODUCTION

The National Education Policy 2025 (NEP-25) focuses on flexible, outcome-based and 
multidisciplinary higher education with the aim of providing undergraduate students with 
knowledge, skills and moral awareness that could help them meet the demands of modern 
society and the job market1. Although the debate on NEP 25 has mostly centered on humanities, 
social sciences, and STEM subjects, animal-based education, such as veterinary medicine, 
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animal science, and zoology must be given a serious thought to adapt to the principles of the 
policy. Curriculum mapping is a methodical procedure which connects course material, 
teaching and evaluation to competencies on the program level which can offer a highly 
effective means by which animal-based courses can be kept professionally relevant as well as 
responsive to societal demands2. 

 

Figure 1: Curriculum Mapping3 

Curriculum mapping has been used in animal-based disciplines to guarantee their adherence to 
professional standards such as the OIE/WOAH Day‑1 veterinarian competencies, as well as 
the incorporation of welfare science, ethics and systems-level thinking into undergraduate 
programs. Mapping enables sequencing of courses, matching of learning outcomes and 
assessment, and detection of gaps or overlaps in curricula. Through the use of this tool, the 
institutions would be able to make animal-based education more flexible, interdisciplinary, and 
outcomes-oriented, which would correspond to the vision of NEP-25 and prepare graduates to 
work in the local and international professional environments4. 

1.1 Background and Context 

NEP -25 offers a chance to restructure animal-based academic programs, which should 
emphasize flexibility, interdisciplinary education, and learning outcomes. Veterinary and 
animal science The use of curriculum mapping in veterinary and animal science programs has 
been used to align the educational material with professional and ethical standards including 
the OIE/WOAH Day-1 competencies in order to ensure the graduates meet international 
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benchmarks. Animal science undergraduate programs have also evolved to include welfare 
science, ethics and systems-level thinking, as rising expectations and professional demands in 
the society have demanded5. 

1.2 Objectives of the Review 

This review aims:  

• To examine how curriculum mapping aligns animal-based undergraduate programs 
with NEP-25’s outcome-based and competency-driven education principles. 

• To evaluate the integration of animal welfare, ethics, law, and foundational sciences 
(e.g., physiology) within veterinary, animal science, and zoology curricula. 

• To analyze the role of technology-enhanced learning and virtual laboratories in 
supporting flexible, ethical, and experiential education in animal-based programs. 

• To identify gaps, redundancies, and challenges in curriculum design, assessment 
alignment, and adaptation of international competency frameworks to the Indian 
context. 

• To propose strategies and future directions for curriculum renewal, pedagogical 
innovation, and effective implementation of NEP-25 in animal-based undergraduate 
education. 

1.3 Importance of the Topic 

The alignment of animal based curricula with professional competencies will provide graduates 
with readiness to international standards and a higher level of professional competency. The 
increasing awareness of animal welfare in society requires the implementation of ethics, law 
and welfare science in undergraduate education. NEP 25 has presented an institutional 
framework through which such reforms can be enacted and curriculum mapping offers a 
systematic format to take advantage of such policy to introduce effective and modernized 
animal-based education6. 

2. CURRICULUM MAPPING AND INTEGRATION IN ANIMAL-BASED 
UNDERGRADUATE PROGRAMS 

Mapping, competency frameworks and renewal of the curriculum are being used in 
increasingly in animal-based undergraduate programs to synchronize learning, learning 
outcomes, assessment and course sequence and incorporate welfare, ethics and physiology7. 
Research indicates that the stakeholder surveys, 4-dimensional surveys and longitudinal 
surveys are useful in creating the identification gap, redundancies, and misaligned evaluations, 
so the curricula are aligned to the professional standards like WOAH/OIE. Among the strengths 
are transparency, greater coherence, student engagement, and ethical education, whereas 
among the challenges are resource limitations, curricular overload, resistance to change, partial 
adoption and adapting global frameworks to local contexts. All these processes are beneficial 
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to multidisciplinary learning and to reconcile traditional teaching with the contemporary and 
welfare goals8. 

2.1 Key Research Studies 

Mapping is used in veterinary and animal science curricula to align competencies, assessments 
and learning outcomes as well as focus on gaps and redundancies. Competency-based models, 
online courses and curriculum renewal programs are increasingly being combined to compose 
animal welfare, ethics, and physiology to facilitate multidisciplinary learning and conform to 
professional standards9. 

• Curriculum Mapping in Veterinary Education: The initial research into curriculum 
mapping During veterinary educational study, like Getting Started with Curriculum 
Mapping in a Veterinary Degree Program, showed that curriculum mapping clarifies 
competence teaching timing and instructional strategies, emphasizing the evaluation 
congruency, and detecting overlaps or gaps. OIE/Day-1 Competency Evaluation Report 
has shown that welfare science, epidemiology, and biostatistics were late subjects of 
instruction, which was not in line with OIE recommendation. In India, a competency-
based mapping of the GADVASU instituted undergraduate curriculum mapping of 38 
program-level competencies based on WOAH standards (WOAH Asia) on 
undergraduate democracy. 

• Animal Welfare and Ethics Curriculum: However, over the period 2012-19, 
European veterinary schools began to ensure that animal welfare, ethics, and law were 
part of a curriculum, although many do not fully fulfil Day 1- competencies. A survey 
of animal science undergraduates in the USA (n=624) results affirmed a high opinion 
of including welfare education, even in those cases where students had no previous 
courses (PMC). Online interactive courses have been suggested as one of the means of 
reducing the gap in welfare education, as a way of offering reflective and practical 
learning opportunities. 

• Animal Science / Physiology Curriculum: Erickson et al. scoping review shed some 
light on the trends in undergraduate education in animal science, and the innovations in 
their teaching, learning, and curriculum design. Animal physiology In the U.S., 
mammalian systems are generally taught in animal physiology courses with widely 
varying depth and coverage between institutions10. 

2.2 Methodologies and Findings 

In the animal-based education, stakeholder surveys, competency mapping, a four dimensional 
review of the curriculum, participatory curriculum renewal committees, longitudinal or 
comparative analysis are certainly popular in evaluating and improving the effectiveness of the 
program. These methods enable faculty, students, and administrators to provide insights to 
teachers, give courses a professional competency framework (e.g. OIE/WOAH) assessment, 
evaluate content coverage, pedagogy, assessments, and identify gaps or redundancies. The most 
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important results of such studies are that welfare science together with ethics and physiology 
are becoming part of the undergraduate veterinary and animal science curriculum as a result of 
the increasing requirements of society and the profession. With welfare education, the level of 
support is always high among students, with the focus placed on its perceived relevancy. 
Mapping exercises are frequently used to identify slownesses in lesson delivery in key 
curricular areas, mis-alignment between learning activities and assessments, and sections in 
which the traditional curriculum is not in parity with the modern requirements. On the whole, 
the curriculum mapping and renewal processes enhance sequencing of courses, consistence of 
competencies integration and articulation of the program results that helps in overcoming the 
gap between the traditional and modern, welfare- and ethics-oriented education goals11. 

2.3 Critical Evaluation: Strengths and Weaknesses 

• Strengths 

Animal-based education Curriculum mapping has a few strengths in animal-based education. 
Transparency and alignment make it evident to the educators and stakeholders what is taught, 
when and how it is aligned with competencies making it obvious of how the curricular structure 
is. Being responsive to standards means that programs could be related to the global or 
professional structure like WOAH, which would mean that graduates are properly prepared to 
practice. The involvement of the students is also promoted by using the student view points 
through the survey especially when it comes to welfare education which allows the curricula 
to be adjusted based on the needs and values of the learners. Lastly, the inclusion of ethical and 
welfare education reinforces the ethical and social topicality of animal-based programs, which 
leads to the overall career growth12. 

• Weaknesses 

Irrespective of these strengths, there are still a number of challenges. Mapping can be slowed 
down by resource limitations, such as time, participation by faculty, and institutional 
participation. In the case of welfare and ethics, curricular overload might be experienced with 
the decision to include more in-depth and broader themes being hard to reach a compromise 
between the two (Robbins, 2002). The other hurdle is resistance to change especially by the 
faculty who are used to old form or assessment in courses. Misalignment of assessment can 
diminish the usefulness of mapping, although the teaching of competencies will not be totally 
represented in exams and practical cases, as occurs in welfare education. The problem of 
incomplete adoption has not been resolved yet, and the curricular changes have not completely 
succeeded in producing veterinary students possessing all Day-1 competencies. Lastly, global 
versus local relevance can be problematic, such frameworks as WOAH/OIE can somehow need 
to be adapted to the context Indian livestock systems and local realities of Indian educational 
challenges. 
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Table 1: Summary of Studies on Higher Education, Employability, and Institutional 
Preparedness13 

Author(s) 
& Year 

Study Focus Focus Area Methodology Key Findings 

Cino 
Pagliarello 

(2022)14 

Higher 
education in 
the European 
single market 

(Trans)national 
integration and 

supranationalization 

Policy 
analysis and 
case study of 

European 
Universities 

Initiative 

Cross-border 
collaboration and 
policy alignment 

influenced 
institutional 
strategies, 

curriculum design, 
and student 
mobility; 

supranational 
frameworks 

increasingly shaped 
European higher 

education 

Clarke 
(2018)15 

Graduate 
employability 

Role of capital, 
individual attributes, 

and context 

Qualitative 
and 

quantitative 
analysis of 

employability 
factors 

Employability 
depended on social, 

cultural, and 
economic contexts, 
not just academic 

achievement; 
universities needed 
holistic strategies to 

enhance graduate 
readiness 

Joshi, D., 
& Bhojak, 
N. (2022)16 

Institutional 
preparedness 
for NEP 2020 

Indian higher 
education and 

NAAC evaluation 

Survey and 
document 
analysis 

Institutional 
readiness was 

uneven; variations 
existed in 

curriculum 
flexibility, faculty 
development, and 

digital 
infrastructure; 
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challenges in 
aligning with 

national policy 
were identified 

Ellis & 
Goodyear 
(2019)17 

Education 
ecology of 
universities 

Integration of 
learning, strategy, 
and institutional 

culture 

Conceptual 
framework 
and case 
studies 

Successful 
alignment of 

strategic planning 
with pedagogy and 
culture enhanced 
student learning 
outcomes and 
institutional 

effectiveness; 
highlighted 

interdependence of 
educational, social, 

and strategic 
elements 

Ferns et al 
(2022)18 

Work-
integrated 
learning 
(WIL) 

Graduate 
employability and 

sustainability 

Literature 
review and 

practice 
analysis 

WIL bridged 
theoretical 

knowledge with 
practical 

experience, 
promoted skill 

development, and 
enhanced 

employability while 
supporting 

sustainable career 
development 

3. COMPETENCY MAPPING AND CURRICULUM INTEGRATION IN 
ANIMAL-BASED EDUCATION UNDER NEP‑25 

The outcome-based education of NEP-25 is comparable to competency mapping of veterinary 
and animal science programs. The curricular mapping to global standards such as WOAH Day-
1 will make sure that the graduates are at international standards but reveal holes, overlaps, and 
areas that will have to be done by adapting them to projects in India in terms of livestock 
systems, biodiversity and governance. The use of participatory curriculum renewal among 
faculty, students, and experts in instruction help in having coherent sequencing of courses, 
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identification of broken or redundant blocks and enhancement of course objectives and 
assessments which becomes challenging even with practical and written assessments to capture 
competencies fully19. 

Due to the desire to encourage multidisciplinary learning, animal welfare and more commonly, 
ethics are increasingly being incorporated into curricula alongside basic sciences like 
comparative physiology. Students are so much in favour of welfare education and model 
teaching in curricula with behaviour, ethics, production and law give systematic guidelines on 
teaching. Online interactive courses and technology platforms such as Swayam act as an 
addition to traditional teaching and make the content flexible and accessible, in addition to the 
NEP-25 concept of adaptable learning that is student-centered20. 

3.1 Competency-Based Education & Outcome Alignment 

NEP-25 is more focused on outcome-based learning, which is similar to competency mapping 
in veterinary and animal science education. Mapping programs to international standards, 
including the WOAH Day-1 skills, enables colleges to enable comparison of programs and to 
influence graduates to live up to professional expectations21. Nonetheless, global systems only 
assist in providing direction, but they should be derived to the Indian environment, considering 
the livestock systems, biodiversity, and regulating needs. 

 

Figure 2: Competency-Based Education22 

3.2 Animal Welfare, Ethics, and Law 

The emphasis and growing need in the profession and society has created a demand to 
incorporate animal welfare and ethics into veterinary education, especially in Europe. Students 
are reported to be very much aware of welfare education which forms a student-driven wave 
of curriculum improvement. Lord et al. proposed curriculum models are multidisciplinary 
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models that combine behavior, production, ethics and law to present the curriculum. Online 
interactive courses (which are considered technology-enhanced learning) can be considered the 
supplement to traditional teaching and are aimed at supporting NEP-25 with the focus on the 
flexible and engaging learning23. 

3.3 Curriculum Renewal & Pedagogical Innovation 

Remapping learning objectives and sequence of courses can be facilitated using participatory 
curriculum renewal, which entails the participation of faculty, students, and instruction experts. 
Curriculum mapping is useful in establishing redundancy of content, broken sequences and 
gaps in learning to create a better course coherence. To the extent that practical and written 
evaluations depict the mapped competencies, this issue of ensuring that either type of 
evaluation is valid represents a significant problem in veterinary education24. 

3.4 Animal Physiology & Foundational Science 

Additional courses including comparative animal physiology that are taken at universities such 
as Duke University and Delhi University offer basic knowledge that justifies outcomes of the 
programs in production, health, and welfare25. Curricular mapping helps in making sure that 
the content of physics is in line with the broad program goals. Moreover, along with distance 
and e-learning architecture such as Swayam courses in animal physiology can enable access 
and flexibleness in delivery which meets the requirement of NEP-25 which emphasizes 
adaptable and technology focused learning26. 

4. TECHNOLOGY-ENHANCED LEARNING AND VIRTUAL LABORATORIES 
IN ANIMAL-BASED CURRICULA 

Technology-enhanced learning (TEL) has become a very vital part of the learning in 
contemporary veterinary and animal science education, especially given NEP-25, which puts 
emphasis on flexible, student-centred, and outcome-based learning. TEL is a combination of 
online platforms, interactive module, virtual classes and e-learning tools that complement on-
demand teaching techniques. TEL helps students in animal-related curricula to easily have 
access to theoretical and practical materials, anywhere and at any time and has therefore made 
the learner more inclusive and flexible. The technologies also support individualized learning 
experiences, as students will be able to pass through the learning process at their own pace, and 
work on their areas of weakness27. 
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Figure 3: Virtual Laboratories28 

Virtually laboratories constitute an important component of TEL, particularly in the area where 
animal handling, anatomy, physiology and welfare are concerned29. Model Virtual dissection 
tools and 3D simulations of anatomy enable students to investigate complex animal systems 
without the ethical, logistical, and financial issues of experiments with live animals. 
Personalized microscopy, digital tracking of behavior, and interactive experiments may be used 
to achieve observational learning and collection of data in a reproducible environment that is 
controlled by a cloud. These tools are not only beneficial when it comes to enhancing 
knowledge about the main ideas but also in developing critical thinking abilities and analytical 
skills in learners30. 

Also facilitated through online interactive modules and virtual labs is the incorporation of 
animal welfare, ethics and regulatory knowledge into the curriculum31. As an example, animal 
care, care management, or disease outbreak simulation cases can be offered to the students, and 
ethical and welfare principles could be exercised in decisions. This strategy closes the divide 
between theory and practice and allows to comply with ethics. Moreover, TEL platforms 
usually comprise quizzes, case studies, discussion boards as well as peer collaboration options, 
that promote active learning and interdisciplinary interaction32. 

Although these benefits are in place, there are obstacles to the implementation of technology 
enhanced learning and virtual laboratories. This needs well functioning IT infrastructure, 
trained staff and technical support to allow institutions to use it effectively. More so, even 
though virtual labs may be used to supplement practical skills, they cannot fully take the place 
of practical skills especially in the clinical or production environment. However, done 
intelligently, TEL and virtual laboratories also increase access, offer alternative ethical 
approaches to training based on animals, and make sure animal science education can conform 
to the vision of NEP 25 as flexible, outcome-related, and technology-focused education33. 

5. DISCUSSION 

Animal-based undergraduate programs built their curriculum mapping on the basis of NEP -25 
outcome-based and competency-driven approach, which ensures that graduates come out 
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professionally acceptable and respond to gaps, redundancies, and local contextual 
requirements34. Welfare, ethics, and law integrated together, as well as through renewal of 
curriculum, participation, and technology facilitated learning like virtual labs, improve the 
unity of courses, their hands-on nature, and their multidisciplinaryism. These practices enhance 
clarity, moral background and relevance to prepare students to professional situations at both 
local and global level. Nevertheless, some gaps in the full achievement of Day-1 competencies, 
curriculum alignment, and India adaptation expose the necessity of more studies regarding how 
curriculum is effective, competencies of local relevance, new forms of assessment and effects 
of new technology on the outcomes of learning35. 

5.1 Interpretation and Analysis of Findings 

The use of curriculum mapping in undergraduate programs in animals has a close relationship 
with NEP-25 focus on competency-driven education that is outcome-based. Expansion into 
international standards, like WOAH Day -1 competencies would assist in probing that 
graduates are raised to professional standards in addition to recognizing gaps, redundancies, 
and requirements that have to be contextualized to the Indian livestock systems, biodiversity, 
and regulations36. The additional demand to integrate animal welfare, ethics and law into the 
curriculum is mirrored by societal shifts in demand and growth in professional demand, and 
the participatory method used in curriculum renewal (faculty, students, and instructional 
professionals) enhances course coherence and sequencing as well as aligning assessments with 
learning objectives. E-learning, such as virtual laboratories and online interactive modules, 
allows flexible learning and virtual learning by providing increased knowledge on the 
foundation knowledge as well as practical knowledge37. 

5.2 Implications and Significance 

The results state that the adherence of the curricula to professional standards and NEP 25 
principles can greatly improve the relevance, ethical base, and multidisciplinary competence 
of graduates. Mapping exercises enhance transparency, structured pursuit of curriculum 
planning, and to assist institutions in giving priority to welfare, ethics, and basic science like 
comparative physiology38. The learning that is automated by technology offers scalable, 
ethically and financially viable alternatives to traditional practical approaches and such 
learning is easier and more flexible. These methods all set students up to the local and global 
work environments in the framework and foster logical and critical thinking, resolve practical 
issues, and ethical decision-making. 

5.3 Gaps and Future Research Directions 

Even following these developments, there are some lapses present. Several programs even 
today have not fully addressed the Day-1 competency expectations, and the Day-1 learning 
practices are not usually addressed in terms of the mapped learning outcomes39. Modification 
of the international systems to suit the Indian context will need to be tuned by meticulously 
looking at local livestock systems, regulatory standards, and institutional capabilities. Further 
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studies must also be devoted to assessing the effectiveness of curriculum mapping over time, 
creation of curriculum competency frameworks that are specific to the local setting and the 
development of novel all-encompassing assessments that combine practical, ethical, and 
theoretical skills. The effect of technology-enhanced learning on acquisition of skill, ethical 
reasoning, and student engagement in animal-based learning are also areas of concern that 
require studies in the future40. 

6. CONCLUSION 

Transformation of NEP-25 principles in animal-based undergraduate degree programs is a new 
form of veterinary, animal science, and zoology education focusing on result-oriented, 
competency-based, and module-based learning. Using curriculum mapping to conform with 
international standards like WOAH Day-1 competencies means that courses are orchestrated 
in a coherent way, learning outcomes are outlined and that gaps or overlaps are dealt with 
methodically. The impact of animal welfare, ethics, law, and foundational sciences promotes 
ethical, professional, and scientific competence of graduates, whereas technology-enhanced 
education and virtual laboratories offer flexible, experiential, and student-based learning 
processes. Regarding these developments there are still issues such as non-attainment of 
professional proficiency, deficient correspondence of testing with mapped results and necessity 
to modify global conventions to local Indian settings. To mitigate these loopholes with 
participatory curriculum renewal, pedagogical innovation, faculty development, and 
continuing research of technology integration are necessary to fully realize the vision of NEP-
25 to prepare graduates to align with modern standards of society, professions and globally, in 
the field of animal-based education. 
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