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Higher education plays a key role in developing the knowl-
edge and skills of tomorrow’s workforce. As such, it has a duty 
to provide the highest standards. Critical to the success of those 
wanting to enter many fields within the biologic sciences is the 
ability to safely and ethically work with animals.

A clear need exists for the establishment of a common frame-
work of understanding and expectation between an IACUC and 
faculty preparing animal care and use protocols (ACUP) that 
relate to teaching. This need is motivated by a desire to validate 
and document the ethical and effective care received by animals 
used in teaching, just like their research counterparts. In addi-
tion, institutions of higher learning are subject to regulatory 
oversight by various agencies (Figure 1) in regard to their use of 
animals in both teaching and research as well as to the internal 
motivation of providing an exceptional learning environment 
for students. Failing to meet these obligations could result in 
unwarranted pain and distress in these animals as well as an 
unpleasant, counterproductive learning experience for students. 
The consequences of such a failure could result in the tempo-
rary or permanent cessation of the use of animals for teaching 
and research at these same institutions. Furthermore, societal 
expectations regarding not only the use of animals but also the 
quality of the care given to them are increasing.

The prevailing opinion in science educational pedagogy rec-
ognizes that although a reduction in the total number of animals 
used in teaching is both necessary and ethical, their use cannot 
be completely eliminated.2,5,15,36,48,50 Therefore, the question is 
not if we should use animals in higher education but rather under 

what circumstances. Now more than ever, when, where, and how 
animals are used in teaching needs to be considered carefully. 
Specifically, Russell and Burch’s revolutionary concept of the 
3Rs (that is, replacement, reduction, and refinement) asks that 
investigators using animals consider ways in which to optimize 
animal use.56 For IACUC, the questions become What specific 
standards or guidelines should be used to determine which educational 
experiences warrant the use of animals? and How are the concepts of 
the 3Rs to be implemented in an educational setting?

In 2016, Purdue University’s Associate Vice President for 
Research Compliance created a task force to examine the exist-
ing guidance on how institutions review teaching ACUP. The 
task force consisted of faculty from various departments on 
the main campus, where considerable teaching using animals 
occurs. These included the departments of Animal Sciences, Bio-
logic Sciences, Comparative (Veterinary) Pathobiology, Forestry 
and Natural Resources, and Veterinary Clinical Sciences. Also 
included on the task force was a clinical veterinarian from the 
Laboratory Animal Program office.

After several early meetings of the task force, it became appar-
ent that, in contrast to research protocols, very little guidance was 
available that focused on the evaluation of animal use in teaching 
protocols. Furthermore, a review of the current literature re-
vealed that almost all published articles dealt with the feasibility 
and educational value of nonanimal alternatives.1,8,10,19,24,31,34,57,58  
Although these alternatives enable students to gain necessary 
fundamental skills and confidence, they are often not suited to 
wholly replace live animal experiences used to teach complex, 
multifaceted skills, such as animal handling and surgery. In 
addition, work with animals may increase the depth of under-
standing and retention of knowledge, 51,55,58,67 particularly those 
related to complex concepts and procedures.22,51,58,60 For exam-
ple, each year in many veterinary colleges across the country, 
veterinary students are asked to perform (under supervision) an 
ovariohysterectomy on a live dog in a surgical skills laboratory. 
During the ovariohysterectomy procedure, the student must be 
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able to perform the procedure by using aseptic technique while 
making near-instantaneous evaluations of the patient’s welfare 
and health status. Is there evidence of hemorrhage? Are the tissues 
and organs pale, indicating loss of blood pressure or blood volume? Is 
my tissue handling technique appropriate or will it lead to excessive 
tissue damage? Learning to rapidly assess and correctly react to 
situations that may arise during surgery is a skill that can only 
truly be developed on a higher-stakes activity such as a surgery 
lab using live animals. Laboratory experiences like this allow 
students a safe and supervised introductory experience working 
with animals when compared with on-the-job animal training, 
with its additional pressure of public expectations (for example, 
on-the-job training of a veterinary assistant).

The purpose of this document is to serve as guidance to fac-
ulty writing teaching protocols and IACUC members evaluating 
those protocols regarding how the concepts of the 3Rs should be 
implemented when using live animals in teaching. Furthermore, 
this document provides a framework for future discussions to 
refine expectations and responsibilities in the use of live animals 
in teaching and other educational purposes.

Number of Animals Used in Higher Education
In striving to implement the 3Rs in education, it is useful 

to know how many animals are used in teaching currently. 
However, the current reporting requirements of the USDA 
do not separate animals used for teaching from those used 
for research. Further hampering an accurate count of animals 
used in the United States in either research or teaching is the 
fact that only institutions subject to the AWAR are required to 
report animal numbers. In addition, reporting is not required 
across all species. For example, institutions are not required to 
report the annual usage of rats (Rattus spp.), mice (Mus spp.), 
and poikilotherms. In addition, on protocols using minimally 
invasive activities, such as animal husbandry classes, animals 
may be used for more than one protocol, further obscuring the 
total number of individual animals used. Because elementary 
and secondary schools are not required to adhere to the AWAR, 
they are not required to provide United States federal agencies 

with animal use numbers even when they use AWAR-covered 
species (for example, hamsters, guinea pigs).

The European Union, in contrast, requires that its 27 member 
states classify the purposes of experiments. During the year 2011 
(the latest report available), 179,981 (1.56%) of the 11,481,521 
total animals reported were used in experiments classified as 
“education and training.”23

The Need for Animals in Current  
Teaching Pedagogy

One of the core missions of higher education is providing 
education and training that will prepare its students for the 
career of their choice. For individuals seeking a career involv-
ing animals, it is critical that institutions provide appropriate 
instructional opportunities for students to gain familiarity and 
proficiency in animal care and handling. Clearly, there are times 
when the use of animals in teaching is justified, whereas other 
circumstances exist when nonanimal models can effectively be 
used for reducing the number of animals used in teaching (for 
example, synthetic ‘skin’ for learning to suture skin, computer 
simulations demonstrating Mendelian genetics; Figure 2). We 
believe that the distinction regarding when the use of live ani-
mals is justified relative to alternatives is a complex function 
of the effectiveness of the alternatives as well as the learning 
objectives of the relevant curricula, classes, and assignments. 
Several key associations involved in science education have 
written position statements that specifically address the need 
for animals in education.2,5,15,36,48,50

For example, the Human Anatomy and Physiology Society 
(HAPS) sums up the need as follows:

“Part of promoting excellent anatomy and physiology 
teaching is recognizing elements of instruction that provide 
meaningful support to developing and fostering an under-
standing of structure and function by our students. One such 
critical instructional element is the exploration and dissection 
of animal tissues, organs, and bodies. HAPS supports animal 
use as a cornerstone of anatomy and physiology instruction, 
provided that such animal use conforms with federal and state 

Figure 1. Selected governmental and grant agencies with regulatory oversight of institutions of higher learning.
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statutes governing such use, and fulfills clearly defined educa-
tional objectives. HAPS further believes that science educators 
should retain responsibility for making decisions regarding the 
educational use of animals for the betterment of their student’s 
learning. HAPS opposes any blanket restrictions on animal use as 
encroachments on the academic freedom and decision-making role of 
course directors in choosing how best to meet their educational objec-
tives.”36 (emphasis added)

The Wildlife Society, an international not-for-profit association 
dedicated to the responsible stewardship of wildlife, “endorses 
the principle that conservation education should emphasize 
experiential learning that fosters admiration and respect for 
nature and understanding of the interconnectedness among 
all living things.”65

Curricula are often developed to allow students to develop 
and demonstrate proficiency in certain technical skills that are 
prerequisites for various certification programs (for example, 
American Fisheries Society,3 The Wildlife Society66) and ac-
credited schools (for example, AVMA Council on Education;6 
Figure 3). Many professions spell out the technical standards in 
which candidates must demonstrate proficiency before granting 
a degree, certificate, or license (Figure 4). In addition, faculty 
members and their departments are responsible for ensuring 
that their curriculum best serves the needs of students for foun-
dational knowledge, animal handling experience, and readiness 
to enter a field of work. Thus, degree programs’ and instructor 
expectations of knowledge and skills are equally important to 
those promulgated by certifying bodies. Such knowledge and 
skills are necessary to ensure graduates are competitive in the 
job market, both at the entry-level32,35,45,46 and throughout their 
careers.20,30,59,62 Societal expectations play a key role in what 
professionals, such as veterinarians, are expected to perform 
as “day one” competencies.44

The Needs of Students and Learners
For the students, the use of animals in teaching develops more 

than just an appreciation for the intricacies of the animals them-
selves. Studies show that not all students have the same learning 
styles (that is, visual, auditory, read–write, kinesthetic).26,71 For 
example, with kinesthetic learners, the act of doing the procedure 
may allow for better understanding and retention of key con-
cepts, compared with watching (for example, video, simulation) 
or reading about the procedure (for example, text assignment). 
Several authors have noted that hands-on physiology experi-
ments increased student interaction and learning in the course 
laboratories.17,54 In addition, laboratory exercises designed 
to teach dissection techniques led to better performance on 
laboratory tests19 as well as improving the students’ ability to 

design experiments and interpret data.47 Although alternative 
methods may incorporate kinesthetic experiences, they often fail 
to capture the breadth and variability inherent in working with 
live animals. In many cases, both from a practical and learning 
standpoint, the observations and measurements on animals 
require intact biologic systems. An invaluable holistic compo-
nent is added when animals are used in teaching. For example, 
when the procedure to be learned will have a systemic effect on 
the animal, the whole animal is necessary so that the student 
may develop proficiency at not disrupting multiple physiologic 
systems. In addition, live animals allow students to develop 
an understanding of how a procedure might affect multiple 
systems. Furthermore, many technical skills require repeated 
practice in which the student performs the actual activity on a 
live animal under the supervision of an experienced instructor; 
this repetition allows the student to develop the proficiency 
expected by employers from students graduating with these 
degrees.42,73 For example, when veterinary technician students 
learn how to place intravenous catheters on dogs and cats, it 
is beneficial that they perform the procedure on multiple live 
animals. In this way, they simultaneously experience how veins 
can ‘roll,’ the appropriate amount of pressure to enter the skin, 
and the feel of the catheter entering the vein (the ‘pop’). This 
experience is coupled with the real-world challenge of learning 
to successfully perform the procedure on an animal that may 
react in an unexpected manner.

Many of today’s students have limited experience in handling 
animals prior to coming to an institution of higher learn-
ing.43,53,61 In a survey involving undergraduate animal science 
students, 86% of the respondents self-identified as having 
minimal or no experience with large domestic animals.53 In 
another course survey, most of student respondents surveyed 
(> 61%) indicated that they had enrolled in the specific animal 
science course precisely to gain experience of working with beef 
cattle, whereas 39% wanted to “enhance their application” to 
veterinary school.43 Student inexperience can express itself in 
ways that are detrimental to the wellbeing of the animals and 
negatively affect the learning experience. For example, inexpe-
rienced students may exhibit increased levels of anxiety when 
faced with the requirement to use animals.16,41 In our experience, 
exposures to multiple animals further increases students’ com-
fort level over time. These considerations cannot be replicated 
adequately by using nonanimal methods. Supervised animal 
use in the context of a controlled teaching environment can 
overcome these anxieties and ultimately provide the profes-
sional competencies needed to succeed in the workforce. In 
addition, increased comfort in a particular species may open 
a student to working with a species that they would not have 
considered previously.21,73

Existing Regulatory Guidance on Protocols  
Using Animals in Teaching

Currently, no federal laws, regulations, or policies clearly 
and specifically address ACUP involving the use of animals in 
teaching. The Animal Welfare Act Regulations70 (AWAR) only 
tangentially touch on the content and review of teaching ACUP. 
The AWAR explicitly excludes animals used in K–12 education 
but applies to animals used “for research, tests, experiments, or 
teaching” in higher education (AWAR §1.1).70

The AWAR states that “unnecessary duplication of research 
involving animals” should be avoided (AWAR §2.32 (a)5(iii).70 
To that end, the AWAR makes clear that it is the institution’s re-
sponsibility to ensure the training of personnel to use databases 

Figure 2. Examples of nonanimal preparatory work prior to student 
use of live animals in higher education.
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Figure 3. Selected fields of study, responsible certifying bodies, and the guiding documents used for setting forth essential and recommended 
skills.

and other information services (for example, National Library 
of Medicine, National Agriculture Library) to ensure that such 
unnecessary duplication does not occur. The AWAR, however, 
is silent on what would constitute unnecessary duplication in 
teaching protocols.

For teaching protocols supported through Public Health 
Service (PHS) funds, adherence to the PHS Policy,49 Guide for 
the Care and Use of Laboratory Animals38, and US Government 
Principles for the Utilization and Care of Vertebrate Animals Used 
in Testing, Research, and Training49 is required also. In addition, 
many institutions state on their PHS Assurance Statement that 
all ACUP will be treated as though they were supported by us-
ing PHS funds, regardless of the actual funding source. Thus, 
all protocols would be expected to adhere to the PHS-related 
regulatory guidance at those institutions. Although exceptions 
can be made to the US Government Principles, they “should not 
be made solely for the purposes of teaching or demonstration.”49

The procedures in teaching protocols may be subject to addi-
tional regulatory oversight, such as special permits, depending 
on the animal species used and the procedures performed. For 
example, state fish and wildlife departments may require educa-
tors to obtain educational or scientific collection permits.37,64,72 
In addition, wildlife classes that teach field procedures, such as 
safe trapping, handling, and release techniques, may require 
the issuance of a federal permit by the US Fish and Wildlife 
Service.69 At AAALAC-accredited institutions, teaching ACUP 
involving agriculture animals needs to adhere to the Guide for 
the Care and Use of Agricultural Animals in Research and Teaching.25

IACUC Evaluation of Teaching Protocols
Teaching protocols have very different objectives and outcome 

criteria than research protocols. Therefore, the evaluation of 
teaching protocols requires a different approach. Several ar-
eas of teaching protocol review require unique consideration. 
Adherence to the 3Rs means, in part, adhering to the principle 
of eliminating the unnecessary duplication of animal use. To 
avoid unnecessary duplication, the protocol reviewer may 
find it helpful for the primary investigator to give information 
specific to the teaching approach in their discipline (Figure 3). 
Teaching protocols often require the duplication of the same 

types of animal use over the course of multiple class sections, 
semesters, and even years. In those circumstances, providing the 
context of learning objectives will be invaluable for both those 
writing and reviewing protocols. For example, the placement of 
a particular animal-related activity (for example, early during a 
lower-level course) and how such work prepares students for 
higher-level working and critical-thinking skills is important to 
understand, not only in terms of the individual course but also 
within the broader goals of the curriculum. Whereas in research 
protocols, animal numbers and group sizes can most often be 
justified by using statistical power analysis, this same principle 
cannot be applied to teaching protocols. Therefore, other criteria 
must be used in evaluating the animal use, and these should be 
linked to the number of repetitions and interval of exposure to 
the learning activity (Figure 5).

One set of criteria that can be used to evaluate a teaching 
ACUP relates to the learning objectives of the course. For ex-
ample, in an upper-level wildlife course, it may be critical to a 
student’s education to become proficient in the safe trapping 
and handling of live wildlife in the field by using techniques 
that minimize stress to the animal. Students wishing to pursue 
a career in, for example, beef cattle management should be able 
to safely and efficiently work a herd of cattle through chutes and 
a head gate to provide preventive care, such as checking hoof 
health, giving anthelmintics, and performing pregnancy checks. 
The rationale that these skills should be taught to students in 
a controlled environment with sufficient oversight by profes-
sionals (for example, the instructor) is a valid one.

Meeting professional standards promulgated by accrediting 
bodies, such as the AVMA’s Council on Education and Com-
mittee on Veterinary Technician Education and Activities, is 
another valid justification by educators seeking IACUC ap-
proval of specific activities on a teaching ACUP. The Committee 
on Veterinary Technician Education and Activities requires 
competencies are perhaps the most task-oriented as compared 
with other certifying bodies.4 Many of these are hands-on tech-
niques involving animals. For example, prior to graduation, a 
veterinary technician student must be able to demonstrate the 
ability to safely and efficiently apply a bovine halter, position 
horses for radiographs, and use a balling gun or dose syringe in 
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large animal species.4 Required tasks involving small animals 
such as dogs and cats include cephalic venipuncture, performing 
the Schirmer tear test, collecting and evaluating skin scrapings, 
and administering gas anesthesia to patients.4 Although prelimi-
nary instruction in the proof-of-concept of these methods may 
have an applicable nonanimal alternative, at some point dur-
ing their training, students are expected to perform these skills 
competently on live animals. However, the use of live animals 
in teaching increasingly has come under question by the public.

The educational requirements set by the AVMA’s Council 
on Education for students pursuing a Doctor of Veterinary 
Medicine degree tend to be more performance-based than 
task-specific.6 However, this emphasis does not mean that all 
animal work can be substituted with nonanimal alternatives. 
Although substituting a portion of students’ curriculum using 
such nonanimal alternatives as surgery boards68 to learning  

surgical knot tying or surgical simulators,27,28,33,52,63 some 
schools use whole-body cadavers9,14 in the laboratory to teach 
critical concepts in surgical technique. Even today, live animal 
survival surgery is used to help students develop the necessary 
skills of hemostasis, appropriate tissue handling, anesthesia, and 
postoperative care. Many schools are moving away from ter-
minal surgeries that result in the euthanasia of the animal prior 
to anesthetic recovery. Terminal surgeries have been found to 
cause distress and a psychologic toll on some students.7,13 Some 
schools, such as Purdue’s College of Veterinary Medicine, are 
teaching surgery by using rescue or shelter animals in survival 
spay and neuter surgeries, both within the school and through 
mobile units.11,29 These services not only benefit the students’ 
education but also increase the possibility of animal adop-
tion.18 Thus, these activities serve to reduce and refine animal 
use because additional animals are not needed for training—a 

Figure 4. Selected tasks recommended or required by a certifying body.
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single surgery serves to provide multiple benefits (for example, 
training, adoption). Even though the institutions do not own 
these animals, schools that have used this option most often 
still require the formal inclusion of the learning experience on a  
teaching ACUP.

Although not all certification programs are as prescriptive as 
the AVMA in the list of required tasks, many deem the use of live 
animals a necessary part of a student’s education. The Wildlife 
Society’s certification program does not list specific hands-on 
tasks. Yet according to Keith Norris, Director of Government Af-
fairs and Partnerships for The Wildlife Society, “it is implicit that 
live animal ‘use’ is a common element of being a professional 
wildlife biologist, and I think it is safe to say that many career 
paths within the wildlife profession require an understanding 
and ability to safely capture and handle live animals. Lack of 
that experience could curtail or otherwise limit an individual’s 
career options.” 

The preceding discussion does not mean that the use of non-
animal alternatives should not be encouraged or even expected 
by today’s IACUC. Indeed, the IACUC should be encouraged 
to ask that instructors provide information regarding the non-
animal alternatives that exist in their discipline, what (if any) 
alternatives an instructor will be using prior to the animal work 
listed on the ACUP, and the pros and cons of the alternative 
methods considered with regard to meeting the course learning 
objectives. Finally, the instructor should be asked to provide 
a rationale as to why the inclusion of animals in teaching is 
necessary to meeting course objectives.

In addition to the question of when to give approval for the  
use of animals in teaching, the IACUC may struggle with  
the number of animals used on a teaching ACUP. Although the 
avoidance of ‘unnecessary duplication’ is mandated, exactly 
what falls under this umbrella statement is unclear. In an effort 
to adhere to the reduction of animal numbers, some instructors 
may choose to reuse a set of animals for multiple course sections 
or courses over the entire semester. Although this practice does 
decrease total animal numbers, care must be taken to avoid the 
overuse of any individual animal. Posing certain questions to the 
instructor may help the IACUC in determining the total number 
of animals used in teaching, and even more importantly, the 
rate of reuse of animals in teaching (Figure 6). For example, an 
instructor may be teaching animal science or veterinary medi-
cal students how to perform pregnancy examinations through 
rectal palpation in a colony herd of teaching cows. To reduce 
the total number of cows palpated in any one laboratory, an 
instructor might allow 2 or more students to palpate the same 
cow. A reasonable question for the IACUC to ask is how the 

number of cows requested was determined. Example questions 
to pose to the instructor(s) include:

• Are animal numbers in the protocol based on the available 
number of cows in the teaching herd? The total student enroll-
ment in the course?

• In cases where cows will be palpated by more than one 
person, what is the maximum allowable number of palpation 
events per cow per class session?

• What are the risks associated with repeat palpations on  
the health of the cow? How will the instructor manage these 
risks?

For example, a known risk of rectal palpation is rectal tearing. 
It would be important for the instructor to explain how this, and 
other risks, will be managed in the course’s laboratory.

Occupational Health and Safety  
Considerations for Teaching ACUP

Part of the evaluation of any ACUP is to determine that all 
animal users are aware of and can take the appropriate steps 
to ameliorate any associated risks related to animal work. 
Such an evaluation often requires input from and coordination 
with other related institutional committees (for example, the 
institutional biosafety committee). Most often, the institution’s 
biosafety officer performs this review, which should include 
performing a risk assessment. Occupational risks associated 
with animal use include the development of animal allergies, 
physical hazards (for example, bites, scratches), and zoonoses.39 
Once a risk assessment is performed, the IACUC, in consultation 
with the institution’s biosafety officer, may require the use of 
various control and prevention strategies. These include engi-
neering controls, process controls, and the use of appropriate 
personal protective equipment.38

One of the potentially higher risk animal experiences is the 
field setting. The health status of an individual wild-caught 
animal typically is unknown, and therefore the likelihood of 
any individual animal acting as a reservoir for zoonoses is based 
on current epidemiologic data. A risk analysis of the zoonoses 
that the field students are most likely to encounter should be 
performed. In the risk analysis, special significance should be 
placed on the zoonoses that have high morbidity and mortality 
in humans. Appropriate control measures that prevent or mini-
mize exposure to the health hazards that are the most likely and 
highest risk should then be put in place. For example, the overall 
probability of developing hantavirus pulmonary syndrome, an 
uncommon but severe respiratory disease, when working with 
wild rodents was reported to be extremely low (about 1 in 1400 
persons).40 In that report, the field biologists surveyed experi-
enced high occupational exposure to wild rodents across their 
careers;40 thus, transmission risk is likely significantly lower 
for the exposure events more typical for students. However, 
development of hantavirus pulmonary syndrome has an overall 
fatality rate of approximately 30%, making this pathogen im-
portant to protect against.12 Therefore, it is often recommended 
that field personnel, including students, wear an N95 mask or 
similar respiratory protection when working with permissive 
species of wild rodents (for example, Peromyscus). The use of 
such personal protective equipment often requires that oc-
cupational health care staff obtain an individual’s respiratory 
health history and perform fit testing. The entire institution 
benefits when the IACUC and the instructor work together to 
communicate clearly to the students the requirements regarding 
personal protective equipment, including any necessary paper-
work, to facilitate compliance. This paperwork can constitute a 
high regulatory burden on instructors when one considers the 

Figure 5. Examples of criteria used to evaluate animal numbers used 
in a teaching animal care and use protocol.
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number of students involved. The IACUC and occupational 
health and safety department within the institution should be 
encouraged to work together to find innovative ways in which 
to streamline this process and concurrently optimize the safety 
of the students.

Work with teaching animals in a relatively more structured 
setting, such as a farm, still requires a risk assessment. Working 
with farm animals carries an inherent risk of personal injury by 
excitable livestock (for example, kicks, bites, crushing injuries) 
or by use of equipment such as cattle restraint chutes. There-
fore, an IACUC may wish to know what type of restraint will 
be used (for example, physical, chemical, or combination) and 
what safety training the students will receive prior to working 
with livestock. In addition, information should be obtained 
regarding the degree of instructional oversight used to ensure 
that safe conditions exist during the learning experience (for 
example, instructor-to-student ratio).

Elimination of injuries sustained from animals may be im-
possible, given the unpredictability of how any one particular 
animal or group of animals will react to the teaching setting. 
Likewise, a student’s reaction to a species it is unfamiliar with 
or potentially fearful of handling may exacerbate this. However, 
consideration of the risks just mentioned can help to reduce the 
incidence of personal injury or illness.

Recommendations for the Review of  
Teaching ACUP

The targeted use of animals in teaching is fundamental to 
ensuring that students are adequately prepared for various 
careers in the biologic sciences. However, institutions of higher 
education have come under increased pressure from society to 
limit or even eliminate the use of cadavers and live animals in 
teaching. Teaching with animals can provide a kinesthetic ap-
proach to learning that may help students more actively connect 
with the concepts being taught. In addition, several certifying 
bodies have either explicit or implicit expectations regarding 
the student’s ability to work appropriately and safely with 
animals. Although some certifying bodies have very specific 
task-oriented objectives, others (for example, American Fisheries 
Society) have more overarching animal care and use objectives.

In the current protocol review system of many colleges and 
universities, the questions asked on an ACUP are geared toward 
the use of animals for research. Often these questions are not 
wholly appropriate in evaluating a teaching protocol; some 
questions are not applicable, whereas other important questions 

may be missing. Animal numbers cannot be calculated using 
the traditional power analysis. Instead, learning objectives and 
number of needed iterations for mastery are some of the criteria 
which should be considered when requesting a specific num-
ber of animals for teaching. Replacement of animals should be 
highly encouraged, yet in some situations the use of live animals 
is critical, especially when students must integrate and use 
information in a multisystems approach. Some institutions are 
already reducing and refining the use of animals through service 
learning opportunities, such as mobile spay teaching clinics.29 
Many institutions of higher learning require the IACUC to re-
view a large number and wide variety of protocols over time. 
An IACUC member who is reviewing a teaching ACUP may 
not understand how that particular ACUP fits into the overall 
teaching goals of a particular college, major, or career path. A 
protocol that may appear to promote unnecessary duplication 
may be entirely appropriate in the context of animal use for 
teaching. Therefore, the IACUC should develop a framework 
that supports the appropriate and critical evaluation of how 
these protocols advance learning yet adhere to the 3Rs. In 
summary, we believe that the following measures may help 
investigators and ACUP reviewers increase their understand-
ing of the review process and serve as a ‘best practices’ for both 
groups. These recommendations include:

• Create a questionnaire or supplementary set of questions 
specific to teaching protocols

• Include a question to identify if the protocol is meeting a 
professional standard

• Include questions to identify (if applicable) the sequence 
of coursework required and how the current protocol fits 
into this sequence and meets the course or course series  
objectives.

The exact questions posed to instructors will vary from 
institution-to-institution depending on the specific educational 
needs of their students and the program objectives of the in-
stitution. Examples of questions that the task force felt were 
important to include on a Purdue ACUP are:

• What is the sequence of coursework required in the degree 
program within which this class is situated? How does the cur-
rent protocol fit into this sequence and how does the animal 
work meet the course or course series objectives? Will the animal 
use on the current protocol serve as foundational knowledge 
for higher-level coursework?

• Is the proposed animal use designed to help students meet 
a professional standard or certificate program? If so, please 
identify that standard or program (Figure 4).

Figure 6. Examples of questions to elucidate the justification and rationale for the use of animals in teaching in a particular teaching setting.
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• Why must a live animal be used? Does the proposed 
animal use build on knowledge and skills gained from a 
student’s previous use of nonanimal models or simulations  
(Figure 2)? If so, how?

• What is the basis for the total number of animal requested? 
How do the total numbers requested consider stress to the ani-
mal and the potential effects of cumulative use on an individual 
animal? If so, please explain (Figure 5).

• Will multiple or repeated procedures be performed on the 
same animal(s)? (for example, canine intubation lab) How many 
students will use the same animal? What are the risks associated 
with repeat procedures on the animal? How will the instructor 
manage these risks? What will be the minimum recovery time 
between repeat procedures/uses?

These recommendations likely will aid the IACUC in balanc-
ing the costs and benefits of using animals in teaching as we 
provide strong foundational knowledge and prepare students 
for careers in science.
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