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1. Executive Summary

Animal dissection has been a science class tradition in American
and Canadian schools for at least half a century. Most students
are asked to participate in one or more animal dissections during
their pre-college schooling years, with multiple dissections being
common. This translates into millions of animals being killed each
year for a highly contested activity that many experts believe does
not contribute to new knowledge and that can be fully replaced with
humane alternatives.

Dissection raises important ethical concerns about the unnecessary
deaths of animals. Countless frogs, rats, turtles, fetal pigs, crayfish,
cats, worms, perch, starfish, birds, clams, grasshoppers, rabbits,
minks, and other animals are killed each year so their bodies can be
sold for classroom labs. Purchased from biological supply companies,
factory farms, breeding facilities and dealers, or taken from their
homes in the wild, the animals suffer greatly in the processes of being
captured, raised, housed, and turned into “specimens” for dissection.

Many students are pressured to participate in dissections even
though they don’t want to. Worse, some turn away from careers
in the life sciences because of their negative experiences, despite
the fact that classroom-based dissections are not representative of
“real” science and do not meet the standards governing animal use
in research and education. These pedagogical problems, alongside
ethical, environmental and financial concerns, highlight the need for
schools to abandon traditional dissection and transition to humane
models of science education.

Progressive and modern approaches to science call for the full
replacement of dissection with alternatives. Never before have
there been so many sophisticated options that allow students to
learn without harming animals. Dissection alternatives such as
computerized simulation are educationally effective—multiple
studies confirm their efficacy—and they are engaging, economical,
and in keeping with the ethical principles of the scientific community.
The future of life science education lies in the adoption of humane
practices that model respect for animal life and student choice.

This paper addresses the problems associated with animal dissection
and explores the efficacy and benefits of dissection alternatives, based
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on peer-reviewed research. The discussion is contextualized through
an exploration of dissection’s history and the reasons why it persists
in today’s science classrooms, despite the availability of proven
alternatives. Three recommendations are outlined for a progressive
and ethically sound model of science education: (1) the replacement
of animal dissection with alternatives, (2) the implementation of
student choice policies that allow students to opt out of dissection
and use a comparable alternative, and (3) a commitment to a humane
education paradigm. A list of loan programs is included to help
schools implement a science pedagogy that teaches compassion
and respect for animals, alongside biology.

2. Scope and Key Terms

This policy paper draws on scientific reports and peer-reviewed
research to address the ethics of animal dissection, dissection’s
benefits and drawbacks, and the feasibility of replacing dissection
with humane alternatives. It is focused on dissection at the pre-college
level (in primary and secondary schools) in American and Canadian
contexts. Given that dissection is practiced most commonly in North
America,' the majority of literature and studies are focused in this
geographic area.

In this paper, “animal dissection” refers to the classroom activity of
dissecting nonhuman animals (hereafter referred to as “animals”) for
the purpose of learning about their anatomy and physiology, and/
or comparing it to our own. Dissection activities can take many
forms. These include each student dissecting one or more animals
to students pairing up or working in small groups, and teachers
modeling dissection to observing students.

“Humane alternatives to dissection” are defined as educational
aids and teaching approaches that replace harmful animal use.
Alternatives to dissection include computerized simulations (also
known as virtual dissection software), 3D models and mannequins,
films of dissection, and other visual aids such as charts, slides,
photographs and dissection manuals. In instances where it may be
important for students to experience working with an animal, humane
alternatives can include the use of ethically sourced animal cadavers
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(see Section 5.1: Types of Dissection Alternatives) and/or a class field
trip to a veterinarian to observe an animal surgery.

“Objection to dissection” refers to student objection to dissection
that is based in personal, ethical, moral, religious, cultural, or
environmental reasoning.

“Humane education” in the life sciences refers to approaches
to science pedagogy based on respect for animal life and the
mainstreaming of alternatives to dissection. Humane education
involves ways of teaching and learning where animals are free from
harm and students are free to choose modes of learning that are not
based on consumptive animal use, e.g., through the legislation of
student choice policies.

“Student choice policies” are policies that grant students the right to
refuse to participate in animal dissection or other classroom activities
involving the harmful use of animals, and to have access, without
penalty, to alternative learning methods. As of 2013, student choice
policies have been passed in 16 American states, while five school
boards in Canada have adopted such policies (see Table 2: Student
Choice Policies by State/School Board).
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3. The History of Animal Dissection
and Its Prevalence Today

Animal dissection has a long history, with accounts dating back to
ancient Greece where Aristotle used animals in an attempt to map
out the structure and function of the human body. Human dissections
also date back to ancient Greece, although there were deeply held
emotional, moral, and religious concerns about using people’s bodies
for science that eventually led to a prohibition on human dissection
that lasted until the 17th century. Animal dissection, however,
continued unfettered during this time, with animal bodies being used
as human surrogates, even though vast physiological differences
between humans and animals made meaningful comparisons difficult
to achieve.?®

Animal dissection first appeared as a classroom science activity in
the 1920s. In the 1960s frog dissection became a routine practice in
high schools and by the 1980s dissection had become widespread
in North American schools, involving the dissection of not only frogs
but many species of animals.*® By the late 1980s a movement of
conscientious student objection had begun, alongside the growing
animal rights movement and the early development of computerized
dissection alternatives. In the decades since, the use of dissection,
the development of alternatives, and the prevalence of student
objection have all intensified, resulting in dissection being one of the
most controversial activities that students are asked to participate in
today.

The current culture of North American school science continues to
operate within a dissection paradigm; that is, dissection remains
commonplace. Studies show that 78-94 percent of secondary
science and biology teachers include dissection as part of their
curricula,®”® and even higher numbers of students (88-95 percent)
say they conducted one or more animal dissections during their
schooling years.®'° This translates into an estimated 10-12 million
animals dissected each year for classroom-based dissections in the
U.S. alone.™

Dissection is not, however, practiced worldwide. In Sweden, Germany,
and England, dissection is rare in elementary and secondary schools,
and five countries — The Netherlands, Switzerland, Argentina, Slovak
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Republic, and Israel — no longer conduct dissections in schools at
all.”"® Changing attitudes toward animals and the proliferation of
dissection alternatives are pushing schools toward humane science
practices. Some schools in North America offer students choice in
dissection (see Table 2: Student Choice Policies by State/School
Board), and some have banned traditional forms of animal dissection
altogether.™ Yet in spite of these progressive steps, deep tensions
remain around dissection.

4. Animal Dissection: Costs and Criticisms

4.1 Animal Suffering and Death

Dissection causes widespread suffering and death to millions of
animals each year. Countless frogs, rats, mice, birds, cats, minks,
turtles, rabbits, earthworms, snakes, guinea pigs, crayfish, perch,
starfish, crabs, and farmed animals (such as pigs, cows, and sheep)
sufferthrough every stepinthe processes leading up to their dissection,
including the ways they are confined, captured, transported, handled,
housed, and killed. Doubtlessly, they experience significant fright,
distress, pain, and deprivation throughout these processes. This is
compounded by the reality that most animals used for school-based
dissections are excluded from or denied protection under any animal
welfare laws.'51®

Most carcasses for dissection are purchased from biological supply
companies. These companies, which constitute a multimillion-dollar
industry, sell live and dead animals used at all levels of research and
education. Yet closed-door policies, weak regulations, and a lack
of forthcoming information from the companies point to it being
an inhumane industry. One investigation revealed shockingly cruel
treatment of animals in biological supply companies; employees
of Carolina Biological Supply and WARD’s Biological Supply used
hidden cameras to record the companies’ day-to-day operations. The
undercover video footage documented, among other acts of animal
cruelty, cats in crowded wire cages being beaten with metal rods, a
dog being lifted off the ground by the neck with a choke pole and
dumped into a gas chamber, a rabbit being drowned, and rats and
other animals being injected with formaldehyde while still alive.'” In
total, the investigators noted 181 violations of the U.S. Animal Welfare
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Act and 99 violations of North Carolina anti-cruelty statutes during
their investigation.

Animals killed for dissection — including those sold through biological
supply companies — are procured from various sources. Some are
wild-caught from natural environments, others are purchased through
breeders or dealers, and others come from shelters, pounds, fur
farms or slaughterhouses. In all instances there are concerns about
the animals’ mistreatment. For example, one study investigating the
treatment of wild-caught frogs bound for dissection revealed that the
frogs were being stored in sacks for days at atime with no food or water,
and many were crushed, seriously injured, or died during transport.'®
Another investigation documented numerous violations of animal
welfare laws among animal dealers, including a failure to provide the
animals with medical care; housing animals in inadequate, unsafe,
and unsanitary conditions; and falsifying records.’ A third study
exposed illegal cat collection in which dealers known as “bunchers”
sold lost, stray or abandoned cats from streets and shelters in Mexico
to American biological supply companies. In some instances, stolen
or unclaimed pets ended up on students’ dissection trays.202!

The treatment of animals on factory farms also connects to the
business of dissection, as this is the industry where fetuses are cut
from the bodies of pregnant pigs after slaughter and other animals
are dismembered to sell body parts to schools. Animals housed on
factory farms endure extreme, lifelong physical and psychological
distress as a result of intensive confinement. Denied many of their
basic needs, including the ability to access the outdoors, move around
freely, procure their own food or raise their young, these animals
suffer greatly as they are turned into commodities.??2® Although most
people believe animals are sentient beings with intrinsic value, their
suffering and deaths are seemingly inconsequential to the industries
that deal in killing them for profit.

4.2 Dissection’s Hidden Curriculum

Education is a socializing process where values and social horms
are communicated, intentionally and unintentionally. The “hidden
curriculum” refers to the additional information that students may pick
up without being explicitly taught. Through this curriculum, students
learn what attitudes, perspectives, and beliefs are appropriate to hold.
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Dissection’s hidden curriculum teaches lessons about the ethics of
animal use: specifically, that there is little value in animal life. Although
its stated intent is to teach students about biology, dissection also
teaches students that it is ethically acceptable to kill animals in the
name of school science and, as Sapontzis writes, “that animals can
be killed for trivial purposes, for example, just for curiosity or just
because it has become traditional to kill animals on these occasions.”?*
Modeling exploitative human-animal relations, dissection sends
students the message that in Western science, human interests take
priority over animals’ lives.? It also teaches that harmful animal use is
ethically acceptable in science, even in routine classroom situations
that will not result in new scientific knowledge and where humane
alternatives could easily be substituted.

The social implications of these “lessons” are serious — dissection
risks imparting in students an attitude of callousness and disregard
for animal life. Studies have shown that classroom dissections can
degenerate into a mutilation activity: students have been observed
throwing frogs around the classroom, plunging dissection tools into
pigs’ heads and bodies, and decapitating animals and parading their
heads around the classroom.?¢2” These acts of disrespect to animals’
bodies may arise in a framework in which students internalize the
message that animal life does not matter, and that compassion and
personal responsibility toward animals are unnecessary in science.

4.3 Student Discomfort and Objection

For many students, dissection is a violation of their ethical and moral
principles. Being asked to participate in an activity that is predicated
on harmful animal use runs counter to their deeply held beliefs and
places them in an uncomfortable, distressing situation. For others,
objection to dissection may be rooted in religious or cultural beliefs,
or may arise for environmental reasons because some animals are
taken from wild habitats.

The documented history of objection to dissection at the high school
level dates back to the 1980s with the case of Jenifer Graham, a
California teen who refused to dissect a frog in her biology class.
When Graham, an ethical vegetarian, was told she would fail the
course if she did not dissect, she and her mother legally challenged
the school, taking the matter to a state court with the help of The
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Humane Society of the United States. Graham’s lawyers argued that
her ethical beliefs were equivalent to a religion and that the school
district was violating her right to freedom of religion. Her case was
settled and not fully adjudicated, but it resulted in the amendment
of a bill (signed by California Gov. George Deukmejian in 1988)
mandating that students have the right to conscientiously object to
dissection or other educational projects involving the harmful use of
animals. This marked an early development in student choice policies
in North America (see Table 2: Student Choice Policies by State/
School Board).

Research suggests that many students experience negative emotions
while participating in a dissection, including feeling sad, ethically
conflicted, guilty or disgusted.?® One study found that over a quarter
of students reported experiencing negative reactions to dissection,
while another found a similar percentage of students reported objecting
to the practice.®® Objection to dissection is sufficiently common that
the majority of science teachers who conduct dissections have had
the experience of at least some students objecting,*'*2 and among
those who object there is often a gendered composition: educators
have reported that almost three times as many female students as
males object to dissection.3?

It is surmised that objection to dissection is increasing due to the rising
popularity of the animal rights movement, the widespread availability
of dissection alternatives, and humane education sentiment.3*%
Yet while many students harbor objections to dissection, lower
numbers voice their opinions to their teacher.®® Students may not feel
entitled to object for various reasons: sociological pressures (such
as obedience to authority or peer pressure) may dissuade them, or
dissection may be presented to them as a requirement. A 2004 study
found that some teachers still refuse to accommodate students’
requests for alternatives and even reported failing students who
refuse to dissect.?”

The implications of student discomfort and objection are troubling.
From a pedagogical standpoint, students who are uncomfortable
with dissection are unlikely to learn much from it. More seriously,
being pressured to participate in a dissection can lead to students
experiencing psychological distress and even turning away from a
career in science because they do not want to participate in systems
of animal exploitation in order to learn.
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4.4 Loss to Science

Students have reported changing disciplines and dropping out of
science altogether as a result of their dissection experiences.33940
This is particularly problematic when it is recognized that women
are still underrepresented in some areas of science, yet they are
the ones most likely to object to dissection in the first place. Their
objection, and the subsequent choice of some to turn away from the
life sciences, could result in an increasing gender gap in the field. It
could also mean science is losing compassionate, ethical people who
want to learn in ways that don’t involve killing animals unnecessarily.

For those who stay in science, there is concern that they will become
indoctrinated into the desensitized belief that animals can be used in
research without ethical dilemma. Classroom dissections are a form of
animal-based research (the first and often only form of animal-based
research a person will participate in), and all animal-based research
proceeds from a research paradigm where using other species is
considered acceptable. Dissection does not allow students to think
critically about the boundaries of science or instances where the use
of animals is trivial, repetitive and unnecessary. This too is a form
of indoctrination and a loss to science. Critical thinking, respect for
animal life, and envisioning and enacting humane forms of science
are set aside in favor of the status quo.

4.5 Disconnect from Scientific Standards Regarding Animal Use

Not all forms of animal-based research are equally justified. While
some argue that using animals in scientific research is outmoded,
unnecessary, and dangerous for both humans and animals,*' others
suggest that certain forms of scientific animal use are justified under a
“greatergood” calculation. Setting aside the debate on whetheranimal-
based research is ever warranted, it is certain that all studies involving
animals should be evaluated against the standards established by
the scientific community to govern animal-based research. These
standards indicate, however, that killing animals for school-based
dissections is not warranted and should be discontinued.

The use of animals in teaching is only considered acceptable if
it promises to contribute to new understandings of fundamental
biological principles or the development of knowledge that can
reasonably be expected to benefit humans or other animals.*? In other
words, the scientific purpose of the research should be of sufficient
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potential significance to justify using animals. This is not the case with
classroom-based dissections, however, because these dissections
do not lead to medical advances, publication of new knowledge,
or new discoveries, as students are effectively only verifying what
has already been “discovered” countless times over. The Canadian
Council of Animal Care agrees, stating, “Animals used for educational
purposes are not being used to discover, prove or develop new ideas
or techniques, but rather to demonstrate principles and facts which
are already well-known.” Therefore, the Council argues that before
engaging in any discussions on the use of animals for the purposes
of teaching, “efforts should focus first on finding a replacement
alternative.”®

As a form of learning that can be fully replaced with alternatives,
dissection can be brought in line with the standards of the scientific
community by a commitment to the “Three Rs.” Developed in 1959
by scientists Russell and Burch and outlined in The Principles of
Humane Experimental Technique (1959), the “Three Rs” represent a
commitment to replacing, reducing, and refining harmful animal use in
scientific and educational contexts to minimize animal pain, suffering,
and death. The “Three Rs” has since been accepted internationally as
the governing standard for animal use in science and education.44%46
Changing attitudes toward animals, vast gains in technology that
have in some cases replaced consumptive animal use altogether, and
the development of ethics committees and animal care committees
have all contributed to a shift away from unnecessary animal-based
research.

Classroom-based dissection is largely disconnected from the values
governing animal use in research, and also disconnected from
practices employed in higher education (such as veterinary and
medical schools), where the success of alternatives and commitment
to the “Three Rs” has been considerable. In higher education,
students can now complete veterinary and medical degrees without
ever harming an animal, yet this laudable commitment has not
trickled down to the secondary school level. As a result, millions of
animals suffer and die in vain each year for a practice that is not even
endorsed by the principles of the scientific community.

4.6 Environmental and Health Concerns

Dissection runs counter to ecological aims. Given that some dis-
sected animals (including frogs, dogfish sharks and turtles) are wild-
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caught, their procurement means disruption to ecosystems. Frogs,
for example, continue to be collected from the wild, despite an
alarming amphibian decline worldwide.*” Of course, removing any
animals from ecosystems creates an environmental impact, as does
the process of killing them, chemically preserving them, and eventu-
ally disposing of their carcasses.

A second environmental and health concern is related to the use of
formalin (a solution that includes formaldehyde) to preserve animals’
bodies. Formaldehyde is classified as atoxic and hazardous substance
by the U.S. Occupational Safety and Health Administration and has
been linked to respiratory tract injury, vision impairment, and skin
damage upon contact. It is also classified as a human carcinogen that
has been linked to nasal and lung cancers.*® Exposure to formalin thus
presents potential health risks to students, teachers and biological
supply company workers, and to environments in general. Although
some biological supply companies sell both formalin-preserved and
formaldehyde-free specimens, the latter are sold at a higher price and
not all species are available formaldehyde-free. This means teachers
who dissect and who are faced with tight budgets must decide
between costs, availability of animals, and environmental and health
concerns.

4.7 Financial Costs

Dissection is costly. Animal cadavers can only be dissected once, and
purchasing cadavers year after year for students in multiple classes
is expensive. There are also costs associated with the purchase of
pans, scalpels, pins and gloves, and potential costs related to the
storage and clean-up of biohazardous materials. Studies comparing
the costs of dissection to the costs of using alternatives find that
schools can save hundreds of dollars each year by using computerized
alternatives.*®%° Although computer software requires an initial
investment, the costs are quickly recouped over time (see Table 3:
Cost Analysis of Dissection versus Non-animal Teaching Methods)
and software updates continually enhance the learning experience.

Consider that an average preserved frog costs $10-$12 from a
biological supply company, and a preserved pig fetus costs $25-
$30. This would mean that purchasing cadavers for each student in a
single class of 30 students would be at least $300 (for frog dissection)
or $750 (for fetal pig dissection). This would be a base price for a
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single class, not including the costs of purchasing required tools.
By comparison, the cost of simulation software and site licenses for
programs such as Digital Frog© or BioLab Pig© range from $600 to
$1,000, and this software can be used by multiple classes for years.

In addition to financial savings, schools may also experience time
savings when switching to alternatives, as set-up and clean-up
times are reduced. Learning time may also be reduced. One study,
which compared students’ experiences with Digital Frog 2© versus
a traditional dissection, found that not only was the virtual program
more effective in helping students learn about frog anatomy, but this
result was achieved when the time available for the virtual dissection
was approximately 44 percent less than the time allocated for the
conventional dissection.®

5. Dissection Alternatives

5.1 Types of Alternatives

Educators who want to pursue humane science have many options
to choose from. In the past three decades, a spectacular proliferation
of dissection alternatives has come to market. The most popular and
sophisticated of these are the computerized dissection simulations,
including V-Frog®©, Digital Frog©, CatLab®©, DryLabPlus Fetal Pig©,
and Froguts©. These and other computerized dissection programs
allow students to complete all stages of the dissection procedure
virtually, from pinning an animal down to removing and labeling the
animal’s parts. Students can simulate the dissection procedure by
gradually “removing” layers to reveal underlying structures and tissues,
and they can move from region to region of the body digitally (e.g.,
tracing the route of an aorta through the body or taking a “tour” inside
an animal cavity). Many programs also include 3D graphics, sounds
and narration, picture banks with hundreds of images, video clips
showing and discussing animals in their natural habitats, explanatory
textual information, assessment tools, and accompanying student
and teacher handbooks.%%

As developed as they are now, computerized simulations will
only become more sophisticated in the future. Although cadaver
dissection cannot be expanded in new directions, simulation is only
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beginning to discover its potential for interactivity. Future designs
could include expanded exploration of animals’ natural habitats, the
ability to view organs and body systems in motion, or functionality
that allows students to make mistakes or comparatively “dissect”
multiple species.® As Rosenberger writes, “These do not represent
fantasies possible only in some distant future, but instead simply
an extension of directions already being explored by dissection
simulation developers.”%®

There are also many low-tech dissection alternatives available to
educators, including 3D anatomical models (some with removable
organs) and visual learning aids such as films, websites, diagrams,
textbooks, posters, and charts. Teachers have also reported
employing creative options for student learning, such as using knitted
models of prosected animals or asking students to build anatomical
systems out of modeling clay. Considering the primary objectives of
dissection — for students to learn about anatomy and physiology —
there are many ways this learning can be achieved, and the methods
employed can teach an additional lesson about respect for animal
life.

There may be some instances where teachers feel it is beneficial for
students to be exposed to actual animals as part of their learning
process. To this end, at least two humane options are available. First,
students can dissect ethically sourced animal cadavers obtained
through programs that sell the donated bodies of pets who have
died, or the bodies of animals who have died naturally or in accidents,
or who have been euthanized secondary to natural disease or
nonrecoverable injury.5¢%” A second possible learning opportunity
involving live animals could involve a class field trip to a veterinary
office to observe a beneficial animal surgery such as spay/neuter.®

5.2 Comparative Research Findings: The Efficacy of Alternatives

Many studies have been conducted to determine the efficacy of student
learning when using a computerized simulation versus dissecting an
animal cadaver. The overall results of these studies find alternatives
to be comparable, and in some cases superior, to learning with actual
animals, particularly in relation to students’ ability to identify animal
anatomy in a written or visual test.596061.6263648566 For example, one
study examined seventh-grade students’ experiences with Digital
Frog 2© compared to conventional dissection and concluded that
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“multimedia-based virtual dissection was more effective than hands-
on dissection in helping students learn about frog anatomy.”¢” Another
study compared secondary students’ learning using the virtual
dissection program V-Frog© versus a physical frog dissection, and
concluded that “the results of the study indicated that the V-Frog©
provides a viable alternative to physical dissection that produces
effective learning outcomes and may be appealing to teachers and
students for a number of practical and/or ethical reasons.”®

Two meta-reviews of research measuring student learning with
conventional dissection versus alternatives concluded that most
learning objectives can be met with alternatives; knowledge gains
tend to be equivalent; costs are less; students are generally positive
when using alternatives; and that alternatives provide better support
for weaker students.®®7° One review of 30 published studies concluded
that student learning can be comparable or at times heightened
with the use of dissection alternatives.” A similar study undertaken
by The Humane Society of the United States reviewed 35 studies,
which were broken down into three categories: those demonstrating
equal or comparable student performance between dissection and
alternative methods (18), those demonstrating that alternatives were
more effective instructional aids than dissection (15), and those
demonstrating dissection to be a more effective instructional aid
than alternative methods (2).”2 These reviews encompass research
conducted at all levels of education, including higher education, but
the overall trend is that alternatives can be effective learning aids at
every level.

5.3 Benefits of Using Alternatives

Using dissection alternatives benefits animals, students, teachers,
schools, and environments. North American schools can save
millions of animals’ lives each year by switching to humane methods
of teaching and removing their support from offensive practices such
as taking animals from their environments or breeding them only to
kill them. Alternatives showcase modern, humane science techniques
to students, and students in turn learn that scientists need not Kill
animals simply to view their organs when there are many other ways
this knowledge can be obtained.

Using alternatives alleviates the distress and psychological trauma
students can feel when they are forced to dissect. This means
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students can learn without conflict, and teachers can ensure they
are instilling in students an ethic of appreciation toward animal life
while enhancing the reputation of the school as a humane learning
institution. From a pragmatic perspective, alternatives can also
substantially lower the costs and time associated with dissection
labs, and computerized simulations offer notable benefits by allowing
students to work at their own pace, repeat procedures over and over
(unlike the one-time nature of a conventional dissection), and gain
exposure to key concepts in numerous ways. Given the multiple
costs of dissection and the widespread availability of alternatives (see
Table 1: Humane Education Loan Programs), the tradition of cadaver
dissection in science classes can and should be fully replaced.

6. Why Does Dissection Persist?

Many high school biology teachers continue to use dissection as
the primary, and sometimes only, option for student learning.”®747®
But given the many costs and criticisms of dissection, why does the
practice persist?

Tradition may be the reason dissection remains prominent: it is a
comfortable, “tried and true” mode of instruction for teachers, who
may prefer to teach the way they were taught. Teachers may find
incorporating new modes of teaching into the curriculum challenging,
or they may teach in a school where dissection is part of the culture
of biology education and there is an expectation they will continue
the practice.

Teachers may also point to the National Association of Biology
Teachers’ position statement on the use of animals in biology education
to defend their dissection practices. NABT is a trade association that
continues to support animal dissection in the classroom, although
its position statement also acknowledges the need for students to
respect life in relation to classroom animal use. lts materials state:

“NABT recommends the prudent and responsible use of animals in the
life science classroom. Biology teachers should foster a respect for
life and should teach about the interrelationship and interdependency
of all things. Classroom experiences that involve nonhuman animals
range from observation to dissection....NABT encourages teachers
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to be approachable and responsive to substantive student objections
to dissection and to provide appropriate lessons for those students.
At the same time, NABT urges teachers to be aware that alternatives
to dissection have their limitations. NABT supports the use of these
materials as adjuncts to the educational process but not as exclusive
replacements for the use of actual organisms.””®

NABT’s position statement supports dissection as a preferred teaching
method and recommends the use of alternatives as “adjuncts,”
rather than replacements, for traditional forms of dissection. This
position connects to the ways teachers may view, accept, and use
alternatives in the classroom. School systems with tight budgets
might be less inclined to invest in technology the trade association
thinks is only useful as an “adjunct,” even if the technology alleviates
ethical concerns or ultimately saves them money (see Table 3: Cost
Analysis of Dissection versus Non-animal Teaching Methods).

Teachers may also pursue dissection with the belief that no adequate
alternatives exist. Dissection has a veneer of “real science” to it,
giving students a hands-on experience that some teachers see as
enjoyable and irreplaceable. A common criticism cited by teachers
is that alternatives are unable to simulate the complexity and
uniqueness of a real animal body, and that the texture, color, density,
delicacy, and special relations among parts of an animal cannot
be faithfully replicated in a model.””78" In this sense teachers may
believe that alternatives are pedagogically inferio—even though
they may have had no opportunity to try them out first. Often, the
significant constraints imposed upon teachers’ schedules mean they
have limited time to search for new materials, and without guidance in
educational documents or information in pre-service programs, they
may feel overwhelmed or intimidated by the new technologies and
choose conventional dissection instead.?

Research suggests many variables can influence a teacher’s decision
to use alternatives, either in lieu of dissection or in conjunction with it.
In considering the factors that increase teachers’ likelihood of using
a virtual dissection alternative, one researcher found that teachers’
positive attitudes toward virtual dissection, their previous experience
using a virtual dissection, and their intention to use a real animal
dissection were all positively related to their likelihood of using virtual
dissection.®' Other variables that may influence teachers’ decisions
to use alternatives include access to them, perceptions of their
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effectiveness, willingness to explore new modes of learning, attitudes
toward animals and technology, preparedness to teach biological
science, and available resources, budgets, time, and supports.??

The rationales in favor of dissection must be critically examined
against the costs. Tradition, for one, is a poor reason to continue
any practice. Rather than repeating learning activities for the sake of
tradition, science educators should model a commitment to changing
practices in light of new technologies, especially those that make it
possible to abstain from harming sentient beings. Dissection can no
longer be considered an enactment of “real science,” either, because
it is out of step with animal-use principles that guide the field.

There is also no evidence to support the claim that hands-on learning
is by definition a better way of learning. Comparative studies (see
Section 5.2: Comparative Research Findings: The Efficacy of
Dissection Alternatives) do not bear out the assumption that students
will learn more from a cadaver dissection, or that they will enjoy it
more. On the contrary, considerable numbers of students object to
dissection and some are deterred from science education because of
it. Schools must consider dissection in the full context of the ethical,
social, pedagogical, environmental, and economic arguments that
surround it, all of which point to the importance of humane forms of
science education.
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7. Recommendations

7.1 Replacement of Dissection with Humane Alternatives

Dissection is not necessary, nor is it the best way students can
learn. It is not in line with the ethical commitments of the scientific
community, nor is it respectful to animals. It is a cruel and outdated
act, at a time when it is well-recognized that animals are sentient
beings who deserve more than to be killed for a one-time activity that
many students object to in the first place. For all of these reasons,
the replacement of animal dissection with humane alternatives is
overdue.

Research demonstrates that computerized simulations are
pedagogically comparable to cadaver dissection, so student
learning does not suffer and may even be improved by a transition
to alternatives (see Section 5.2: Comparative Research Findings: The
Efficacy of Dissection Alternatives). Opting for humane alternatives
is also in keeping with the most ethical practices of the scientific
community, modeling a respect for animal life and a commitment to
“do no harm.”

Numerous educational and humane organizations can assist
educators in finding non-animal methods to teach the life sciences.
These organizations provide evaluations of products to help teachers
make decisions for the replacement of dissection, and they loan
humane alternatives to teachers for use in the classroom (See Table
1: Humane Education Loan Programs). For the cost of return postage
only, teachers can borrow class sets of modern alternatives and
forego animal dissection.

7.2 Implementation of Student Choice Policies

A growing number of schools are implementing choice policies (see
Table 2: Student Choice Policies by State/School Board), but there
is a need for their widespread adoption in every school to ensure all
students have the protection they deserve. Student choice policies
mean students know their rights and teachers are prepared to
offer alternatives; in this way, neither students nor teachers have to
experience conflict in dissection. These policies respect the emotional
and social welfare of students, recognizing that forcing students to
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dissect will compromise their learning, violate their rights, and
discriminate against those who don’t want to harm animals in order
to learn.

Student choice policies are necessary because not all schools or
teachers will offer students choice in dissection, and some deny it
altogether. Other teachers will ask students who object to watch their
classmates dissect, believing this should count as an “alternative”
even though many students do not see it as a valid humane option.%

Teachers who continue to include dissection as part of the curriculum
should ensure that students are aware they can opt out and use an
alternative instead. Student choice policies, legislated at the state
level (in America) or adopted by school boards (in Canada), guarantee
that students have a right to say no to dissection. Ideally, these
policies should be written in course outlines and verbally discussed in
classes. There should be an explicit awareness among students that
there is no penalty for choosing alternatives, and no requirement for
students to obtain parental consent to substantiate their choice.?+8°

7.3 Commitment to a Humane Education Paradigm

Animal dissection emerges from and reflects a human-centered
worldview, one in which animals’ lives are often seen as having little or
no value beyond their instrumentalist use. Killing and selling animals
for classroom dissections is one facet of a larger social, cultural, and
political system of animal exploitation and abuse in North America,
yet the most violent aspects of this system are usually hidden from
public view. Industries that profit from selling animal specimens, such
as biological supply companies, recognize that transparency in their
operations would likely result in public opposition and a demand
for more humane treatment of animals — or perhaps, in the case of
dissection, an end to the practice altogether.

A humane education paradigm challenges the unnecessary killing
of millions of animals while enacting a model of science education
predicated on reverence for life. Humane education proceeds from
the recognition that killing animals for scientific curiosity is unethical,
and that there is a moral imperative to adopt new ways of learning,
wherever possible, that do not involve hurting animals. Many institu-
tions have already embraced this paradigm through a commitment
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to the “Three Rs” of replacing, refining, and reducing harmful animal
use in education. Primary and secondary schools should not be ex-
empt from this, but rather should welcome the opportunity to bring
their practices into compliance with the field’s guidelines. Replacing
animal dissection with alternatives and implementing student choice
policies communicates a positive message of accountability and car-
ing for students, and this is a step every school should be proud to
make.

In an era of increasing awareness and concern for animal welfare
and ecological sustainability, it is only appropriate that educators look
past the veneer of tradition that accompanies animal dissection and
critically examine the practice, choosing ways of learning that honor
the “life” in life sciences. This can only be achieved by abandoning
the unnecessary practice of animal dissection and committing to a
paradigm of compassion and humane science education.
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8. Table 1: Humane Education Loan Programs

The following organizations will loan dissection alternatives to
schools at no cost except return postage.

alternatives to dissec-
tion and vivisection
(including CD-ROMs,
models, videos, and
mannequins), many of
which are available in
multiple quantities for
entire classrooms.

Organization Description Web link
Animalearn: A free loan program www.animalearn.org/
The Science Bank offering more than 500 [ sciencebank.php

InterNICHE
(International
Network for
Humane Education):
Alternatives Loan
System

An evolving lending
library of multimedia
software, models, and
mannequins. Teachers
and students from
anywhere in the world
can borrow items.

www.interniche.org/
en/loansystem

National Anti-
Vivisection Society:
BioLeap Lending
Library of Life Science
Materials

A comprehensive
library of state-of-
the-art dissection
alternatives including
3D plastic models,
computer software
programs, color
transparencies,
videotapes, and other
materials.

www.navs.org/
education/bioleap-
lending-program

New England Anti-
Vivisection Society:
Ethical Science &
Education Coalition
(ESEC) Lending
Library

Offers non-animal
teaching materials
including advanced
computer software
programs, manuals,
charts, realistic animal
models, and more.

www.neavs.org/
resources/
esecs-inventory-
of-alternatives-to-
dissection
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9. Table 2: Student Choice Policies
by State/School Board

American States That Have Canadian School Boards That
Enacted Student Choice Policy Have Adopted Student Choice
Laws or Resolutions: Policies:

California Vancouver School Board
Connecticut (British Columbia)

Florida

[llinois Burnaby School District #41
Louisiana (British Columbia)

Maine

Maryland Central Okanagan School District
Massachusetts #23 (Kelowna, British Columbia)
New Jersey

New Mexico Toronto District School Board
New York (Ontario)

Oregon

Pennsylvania South Shore District School Board
Rhode Island (Nova Scotia)

Vermont

Virginia
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10. Table 3: Cost Analysis of Dissection Versus
Non-animal Teaching Methods

(Reprinted with permission of Physicians Committee for Responsible
Medicine: http://www.pcrm.org/search/?cid=2325)

DISSECTION AND COST
(30 STUDENTS)

ANIMAL

Dissection Set
$444

Dissection Pans
$385

Dissection Pins
Frog $6

30 Frogs
(per year for 5 years)
$1,552

Total Cost
$2,387

Dissection Set
$444

Dissection Pans
$568

Dissection Pins
$6
Fetal Pi
etal Mo Hook and Chain Set
$66

30 Fetal Pigs
(per year for 5 years)
$2,100

Total Cost
$3,184

ALTERNATIVE AND COST

DissectionWorks
Deluxe *
$2,099

The Digital Frog2
$899

Operation: Frog
(Deluxe)$659

VisiFrog
$559

DissectionWorks
Deluxe *
$2,099

Fetal Pig by Ventura
$560

COST SAVINGS AFTER 5

YEARS **

Total Savings
$288
to
$1,828

Total Savings
$1,085
to
$2,624
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DISSECTION AND COST COST SAVINGS AFTER 5
ANIMAL ALTERNATIVE AND COST
(30 STUDENTS) | YEARS **

Dissection Set

Cat Dissection Lab

$444 $5,500 i
Total Savings
234
Cat Dissection Pans CatWorks $to3
568 1500
$ $ $4,234
Dissection Pins Cat Lab
$6 $1,500
Hook and Chain Set
$66
30 Cats
(per year for 5 years)
$4,650
Total Cost
$5,734
Dissection Set
$444
Dissection Pans
$385
Dissection Pins The Earthworm by .
Total Savings
Earthworm $6 Ventura $405
$560

30 Earthworms
(per year for 5 years)
$130

Total Cost
$965
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DISSECTION AND COST COST SAVINGS AFTER 5
ANIMAL ALTERNATIVE AND COST
(30 STUDENTS) | YEARS **

Dissection Set
$444

Dissection Pans
$385

c sh and Dissection Pins Marine Life: Total Savings
rayfish an $6 Anatomy of a Fish 9

Perch * $560 $1,370

30 Crayfish
(per year for 5 years)
$1,095

Total Cost
$1,930

* DissectionWorks Delux includes five animal dissection simulations
- frog, fetal pig, earthworm, crayfish and perch.

** Assumes annual replacement of animals and no replacement of
equipment.
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