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Abstract 

Most captive animals live well past their average lifespan in the wild and this longevity increases the frequency and number of medical 
procedures needed to maintain their health and welfare. Most procedures require that the animal be restrained in some way, which can 
produce stress and trigger aggressive behavior. Positive reinforcement training can be used to lessen the stress experienced by the animal 
during minor medical procedures such as vaccinations, blood draws, and administering medications, and to protect the handlers and 
veterinary staff from physical adaptations, such as sharp teeth, claws, or quills, that could pose a potential threat. A squeeze box is often 
used to gently restrain small-to-medium sized animals during medical procedures, but abrupt introduction of the apparatus can result in 
extreme confinement-related stress and aggression. The North American porcupine (Erethizon dorsatum) is a good candidate for squeeze 
box restraint and this paper presents the formulation, implementation, and outcome of a shaping plan developed to introduce and acclimate 
a young North American porcupine at the Lindsay Wildlife Experience in Walnut Creek, California, to a squeeze box. This shaping plan 
divides the medical procedure of giving subcutaneous injections into small steps to which the porcupine was introduced and acclimated 
during three training phases completed January-April, 2018. The use of a squeeze box as a form of restraint proved to reduce stress in the 
porcupine and also increased the safety of the keeper and veterinary staff. Some amendments to the shaping plan were made, but all 
retained training goals were completed within the four-month time period of the project. This shaping plan establishes a protocol for 
injection training for North American porcupines using a squeeze box that can be expanded at facilities that house North American 
porcupines for use in other procedures and adapted for use with other small-to-medium sized, potentially dangerous animals.  
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Introduction 

 
Non-releasable wild animals serve as awe-inspiring 

ambassadors for their species and allow the average 
person to come into close contact with many species 
they will never have the chance to see firsthand in the 
wild. Non-releasable animal ambassadors come to be 
housed in captive facilities through several different 
scenarios. The most common include a debilitating 
injury that prevents the animal from being successful 
out in the wild. In other situations, animals are raised in 
close proximity to humans and thus never develop the 
proper fear response to humans and develop instead a 
dependency on them for survival. This is known as 
habituation.  The care for these non-releasable animals 
involves, but is not limited to, cleaning, feeding, 
veterinary care, enrichment, and training. Several 
species of mammals have been found to have increased 
longevity in captive situations due to the lack of 
stressors including predation, food availability, disease, 
and competition (Tidiere et al 2016). However, with this 
increased longevity comes an increase in health 
complications associated with old age. In zoos and other 
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animal care facilities, veterinary care is available for 
animals whether it be an on-call veterinarian or a 
veterinarian resident on site. However, the experience 
of veterinary exams and medical procedures can be very 
stressful for captive animals as well as their keepers and 
handlers. Repetitive exposure to high stress situations is 
harmful to the physiology of the animals and can thus 
shorten their lifespans. A common strategy among zoo 
keepers to help lower the stress of animals during 
medical examinations and procedures is to use positive 
reinforcement training to familiarize the animal with the 
steps of the procedure before the actual date of the exam.  

Positive reinforcement training (PRT) is a form of 
operant conditioning learning used in modern zoos to 
capture and cue specific behaviors and increase their 
repeatability by rewarding animals for performing such 
behaviors (Skinner 1938, Skinner 1966). The goal is to 
have the animal associate the performance of this 
behavior with a positive experience—such as food or 
tactile interaction—that helps motivate the animal to 
perform the behavior on cue in order to have that 
positive experience again. Despite the lack of natural 
stressors mentioned previously, such as predation and 
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competition for resources, there are still stress-inducing 
situations that could arise in the environments of 
animals in human care. Psychological welfare of 
animals in human care can be compromised due to lack 
of control over environment, lack of ability or 
opportunities to display species-specific behaviors, and 
negative human interaction. The introduction of PRT to 
the daily husbandry of animals in human care has been 
shown to have several positive effects. In most cases, it 
reduced the occurrence of abnormal and stereotypic 
behaviors (Pomerantz & Terkel 2009, Spiezio 2017). 
This can be attributed to the increased control the animal 
has of its environment and the opportunity for the 
animal to choose how it spends its time and exerts its 
energy. PRT is a form of both environmental and 
psychological enrichment because it allows for physical 
manipulation as well as problem solving which offers 
opportunities for novel learning through the variability 
of the animal’s daily schedule and husbandry (Ward & 
Melfi 2013). PRT also serves to create a positive 
relationship between caretakers and animals by building 
trust in training sessions which helps to create a relaxed 
atmosphere in situations that would traditionally be 
stressful for animals—such as veterinary exams (Ward 
& Melfi 2013, Spiezio et al 2017).  

Through PRT sessions, animal keepers can 
promote natural behaviors that allow for an animal’s 
physical health to be monitored. With close monitoring 
a keeper can immediately determine whether an 
animal’s body condition has begun to deteriorate based 
on musculature or if an injury has been occurred by 
noticing a limp or cut made visible during the physical 
activity of the training session. By participating in 
regular training sessions, keepers can catch the 
incidence of injury or illness quickly and can then 
arrange the proper medical care. Also, with the 
knowledge of upcoming medical treatments, keepers 
can prepare an animal for a medical exam or procedure 
through training sessions. For example, at the Oakland 
Zoo in California, the natural behavior of leaning and 
rubbing against trees to scent mark territory borders in 
tigers (Panthera tigris) has been captured to be used for 
medical training with the animals. The tigers are asked 
to lean against a chain-link fence so that a veterinary 
technician on the other side of the fence is able to have 
access to the tiger’s side to administer an injection 
without sharing space with the tiger. This is a common 
method of providing veterinary care for animals in 
facilities that have a protected contact policy, where, for 
most species of animals, keepers and other staff always 
have at least one barrier between themselves and the 
animal to promote both human and animal safety.   

An 18-month old female North American 
porcupine (Erethizon dorsatum) named Penelope 
(Figure 1) is housed at the Lindsay Wildlife Experience 
in Walnut Creek, California, and will receive care there 

for the rest of her life. A North American porcupine in 
the wild typically lives between five to seven years, but 
in captivity they can live up to 20 years. Penelope is a 
non-releasable animal ambassador, used in educational 
programming to spread awareness about her species and 
conservation of natural lands. Born in captivity, 
Penelope cannot be released to the wild because she was 
not parent-raised, therefore, she did not learn the proper 
behaviors from her mother to be successful in the wild. 
Also, North American porcupines are listed as a species 
of least concern by the International Union for 
Conservation of Nature (IUCN) and there is not an 
active reintroduction program for this species because 
their populations are not currently reported as in decline 
(Emmons 2016). One benefit provided to Penelope for 
living in a captive situation is long-term veterinary care, 
including any vaccinations, antibiotics, or other medical 
procedures necessary to ensure her best health and well-
being.   

The defenses that help North American porcupines 
survive in the wild, however, complicate veterinary care 
in that most surfaces of their body—excluding the 
stomach, bottoms of feet, and parts of their face—are 
covered in approximately 30,000 quills (Cho et al. 
2012). North American porcupine quills are distinctly 
different in structure from the quills of other related 
species of porcupine in that the ends of their quills have 
microscopic barbs that increase penetration and 
adhesion to flesh (Cho et al. 2012). Because these quills 
are potentially dangerous to handlers and veterinarians 
it is necessary that some sort of restraining or protective 
device be used to make medical procedures safer for 
both the human and the animal. 

Figure 1. Penelope at approximately 1 years of age. 



 

For a North American porcupine, a squeeze box 
eliminates some of the danger their quills pose. When 
Penelope is relaxed, her quills lie flat against her skin. 
If she is startled, her muscles contract and her guard 
hairs are lifted to expose the erected quills beneath 
(Figure 2). A squeeze box keeps the guard hairs from 
lifting to expose the quills and also places a barrier 

between the veterinarian and the animal. Penelope’s 
squeeze box (Figure 3) is a milk crate with cardboard 
pieces attached to cover the holes in the crate. It also has 
a sliding wooden panel with an attached handle that can 
be used to decrease the internal volume of the box in 
order to keep Penelope from turning around. The box is 
11 ½ inches tall, 19 inches long, and 13 inches wide, 
with a wide cut-out on one end that allows her tail to 
protrude so that the injection can be administered at this 
location. The tail was the injection site chosen by 
Lindsay Wildlife’s resident veterinarian, Dr. Allison 
Daugherty, as the safest and most appropriate injection 
site for the animal.  

A shaping plan for administering subcutaneous 
injections to North American porcupines using a 
squeeze box has not been published in a peer-reviewed 
journal before, and thus, the shaping plan I have created 
sets a precedent. If this form of injection training is 
successful, this shaping plan can be disseminated to 
other animal care professionals who look after North 
American porcupines and wish to provide stress-free 
veterinary care for the animals in their charge. Through 
the implementation of this shaping plan, both successes 
and failures in the use of a squeeze box will be 
discovered and documented, resulting in new protocols 
to increase welfare for North American porcupines in 
human care.  

Methods 
 
I designed my shaping plan by reviewing injection 

shaping plans written for other species of animals 
because I could not locate a shaping plan created 
specifically for North American porcupines, or any 
other porcupine species. I received access to these 
shaping plans through a seminar I attended at the 
Oakland Zoo hosted by their behavioral training 
consultant Margaret Whittaker (Active Environments 
2007, 2010, 2014). The three main shaping plans that I 
used to develop my shaping plan were designed for 
chimpanzees (Pan troglodytes), ring-tailed lemurs 
(Lemur catta), and polar bears (Ursus maritimus).  All 
three of these species are mammals but are very 
different morphologically from North American 
porcupines. Due to this fact, my shaping plan did 
involve a lot of novel ideas involving introduction of the 
squeeze box and cueing behaviors while Penelope was 
in the squeeze box. I modeled portions of my shaping 
plan where Penelope is being touched while inside the 
squeeze box after Temple Grandin’s desensitization 
training with nyalas (Tragelaphus angasi) in wooden 
crates (Grandin et al. 1995).  

The typical first step in a shaping plan involving 
medical equipment is introducing the animal to the sight 
and presence of these tools. Animals should be 
rewarded for remaining calm when medical equipment 
is presented or placed near them. This is desensitization 
training, which allows the animal to grow accustomed 
to the presence of this new object and make the 
connection that when they see this object, something 

Figure 3. Penelope’s squeeze box, as designed by the 
Lindsay Wildlife Experience staff. 

Figure 2. A photo of Penelope’s guard hairs being held erect 
to expose quills beneath, resembling the posture of a startle 
response.  



 

positive will be received (i.e. food reward). A typical 
next step would be shaping the position of the animal. 
Depending on the set up of the enclosure, or whether the 
animal is worked with under protected contact, or the 
risk level of the species, this can vary widely. After 
desensitization and positioning of the animal have been 
accomplished to the satisfaction of trainers, progression 
to introducing the steps of the medical procedure can 
begin. Once behaviors have been established with 
repeatable consistent responses the training sessions can 
be varied in what behaviors are asked for and they do 
not need to follow a linear path. The variability helps to 
stimulate the animal mentally so that they are 
cognitively grappling with the concepts and behaviors 
being asked for, thus serving as enrichment and 
preventing the establishment of predictable patterns. In 
PRT sessions, several cues are used. These cues can be 
auditory, visual, or tactile varying on the species and the 
individual animal’s temperament. One of the most 
important cues used is called a bridge. A bridge is a 
short, distinct cue that is used to communicate to the 
animal that they have performed the correct behavior 
and that a reward is on the way. A bridge essentially 
bridges the moment between the completion of a 
behavior and the receiving a reinforcer, which helps 
accommodate for the fact that the receiving of a 
reinforcer cannot be instantaneous because humans are 
slow.  

My initial shaping plan included three phases, each 
with its own separate goals, that, when implemented in 
succession represent the steps of a routine injection 
procedure. The training phases were conducted from 
January to April of 2018. Training sessions were 
conducted one to three times a week, and sessions lasted 
from ten to thirty minutes in length depending on the 
behaviors being practiced that day. For the first half of 
the training period sessions occurred after 2 PM, for the 
latter half of the training period, sessions were 
conducted around 11 AM. Training sessions mostly 
took place inside of Penelope’s enclosure, except for the 
end of Phase 3, where training sessions were moved 
onto a cart (see Phase 3). In following the cornerstones 
of PRT, if Penelope did not leave her den corner or 
approach trainers we took that as a sign that she did not 
want to participate in a training session that day. If at 
any point while Penelope was in the squeeze box she got 
restless and began vocalizing in abnormal ways, we 
interpreted that as Penelope wanting to stop 
participating. In this case, we lifted the squeeze box off 
her and ended the training session for the day.  

For the first week of training sessions I worked to 
determine what types of food rewards worked best for 
different behaviors. I found banana chips worked best 
for behaviors with quick turn-around times, such as the 
“down” hand target and lowering the squeeze box over 
top of Penelope. When practicing to incrementally 

increase the time Penelope was comfortable inside the 
squeeze box, food rewards that took Penelope longer to 
eat were preferred, these included rodent blocks (alfalfa 
hay pressed into cubes) and dried papaya. For tail 
touches (tactiles), banana chips and dried papaya were 
used.  

My shaping plan protocol was approved by the 
Institutional Animal Care and Use Committee at 
California State University Stanislaus. I was assisted in 
the implementation of my shaping plan by the Animal 
Encounters staff at the Lindsay Wildlife Experience.  
 
Phase 1:  

In Phase 1 of the shaping plan, Penelope was 
introduced to all equipment that would be used in a 
routine injection procedure. This equipment included 
syringes, needles, tweezers, gloves, and her squeeze box. 
She was allowed to explore this equipment and was 
bridged for remaining calm and not displaying 
defensive posturing (i.e. turning of back to object with 
guard hairs lifted and quills exposed, extensive teeth 
chattering, or shaking of body to cause quills to rattle). 
Next, we used hand target training (where Penelope 
must touch her noise to the palm of her trainer to receive 
a reward) to position Penelope flat on all four feet. This 
position allowed for the box to be placed over her with 
her tail protruding from the correct end of the box. After 
Penelope grew accustomed to holding the “down” 
position we progressed to lowering the squeeze box 
over top of her and increasing the amount of time she 
was within the squeeze box. She was rewarded 
throughout her time in the squeeze box to reinforce that 
her calm behavior was the desired behavior. 
 
Phase 2:  

In Phase 2 of the shaping plan we began to 
introduce the sensation of Penelope’s tail being touched 
to simulate the situation of the veterinarian touching her 
tail to find a location for proper injection. The act of 
touching Penelope’s tail was referred to as tactile 
training. Tactile training is when a trainer or handler 
places their hands on the body of the animal. Penelope’s 
tail is the chosen injection site so she must be 
conditioned to allow for us to touch this part of her body. 
The cue of “touch” was used when a gloved finger was 
involved in the tactile training. When Penelope 
remained calm while her tail was touched she was 
rewarded. The initial tactile was with a gloved finger, 
and ideally would progress to a capped syringe, blunted 
needle, and then pointed needle.  
 
Phase 3:  

In Phase 3 of the shaping plan, the squeeze box and 
tail tactiles were combined. Tail tactiles with a gloved 
hand were implemented first. Penelope was bridged and 
rewarded for giving no physical response (i.e. flinching) 



 

to the touch. Then we progressed to tail tactiles with a 
capped syringe where the cue “poke” was used to 
communicate to Penelope the syringe would be 
touching her and not a finger. Again, she was bridged 
and rewarded for giving no physical response. Next, we 
progressed to tail tactiles with a blunted needle and 
finally a pointed needle. A needle was blunted by 
cutting off the tip and then wearing the cut end down on 
a coarse surface. Two trainers were needed to create the 
most efficient environment for this part of the shaping 
plan. One trainer was needed to fill the “trainer” role, 
where they were located at the end of the squeeze box 
where Penelope’s head was. They provided the 
reinforcer after a behavior was completed and bridged. 
The second individual filled the role of “technician.” 
They were located at the end of the box where 
Penelope’s tail protruded. They were responsible for the 
“touch” and “poke” cues as well as the bridge for the 
appropriate response.  
 
Results & discussion 
 
Phase 1: 

Phase 1 of the shaping plan began on January 13, 
2018 and concluded on February 5, 2018. All training 
sessions in this phase took place inside of Penelope’s 
enclosure and in the afternoon after 2 PM. In this phase 
she was introduced and desensitized to all equipment 
that would be present in a routine injection procedure. 
All equipment was placed inside enclosure with 
Penelope while keeper was present to monitor her 
responses and behavior. If Penelope approached the 
equipment and investigated it while remaining calm and 
not showing defensive posturing she was bridged and 
rewarded. The only time defensive posturing was 
witnessed, was when the wooden panel inside the 
squeeze box was moved which produced a shrill noise. 
Two sessions following this response were dedicated to 
desensitizing Penelope to the sound the panel made 
when it was moved. She acclimated to the noise quickly 
and did not show any defensive behaviors after this 
point. Penelope was allowed to climb onto squeeze box, 
into it, and explore its dimensions.  

After desensitization was achieved, we progressed 
to the body positioning segment of Phase 1, where we 
used “down” hand targets to position Penelope flat on 
all four feet so that the squeeze box could be placed over 
top of her. We began with keeping her in the “down” 
position while holding the squeeze box about 2 feet 
above her, bridging her for remaining in the “down” 
position and remaining calm. Slowly, we lowered the 
squeeze box closer to Penelope, bridging for remaining 
calm. Eventually, we placed the box completely over 
top of her. We bridged her for remaining calm and still 
while inside the squeeze box. Over six training sessions 
we increased the amount of time she was within the 

squeeze box from 10 seconds to 7 minutes. We bridged 
and rewarded her intermittently while she was within 
the box. We would give Penelope a “jackpot” at the end 
of her sessions (i.e. a high value treat, such as a piece of 
dried fruit or a shelled nut, that she only receives after 
successfully participating in training sessions). During 
Phase 1 there was only one day where Penelope chose 
to not participate in a training session. She did not leave 
her den area and approach her trainer. This was a perfect 
example of the control and decision making that animals 
have in regards to PRT. Penelope’s comfort inside the 
squeeze box is hypothesized to be due to the similarity 
between Penelope’s squeeze box and the type of dens 
porcupines usually take refuge in. Porcupines make 
homes in dark, enclosed spaces which is essentially the 
type of environment the squeeze box provides. This 
could also be due to Penelope’s temperament, or her 
trust in her keepers, or a combination of all three factors.  

In my initial shaping plan, I did not include steps to 
help desensitize Penelope to the sensation of the sliding 
wooden panel being pushed in to limit her range of 
motion so she can not turn around in her squeeze box. 
Keeping her facing one direction is ideal and necessary 
so that Penelope does not pull her tail away mid 
procedure. She is a rodent, and thus has the flexibility to 
contort her body and turn herself a complete 180 
degrees in the squeeze box if the wooden panel (or 
squeeze panel) is not pushed in. In my finalized shaping 
plan, I plan to include steps for desensitization to 
lessening her range of motion in the box.  
 
Phase 2: 

Phase 2 of the shaping plan began on February 11, 
2018. Three sessions were conducted where free-
contact tail touches were attempted as outlined in phase 
two of the shaping plan. Penelope exhibited nervous and 
defensive behaviors in response to these touches, 
indicating she was not comfortable and confident in this 
type of contact with her trainers. Often when a trainer 
attempted to touch her tail she would turn her body 
swiftly so that her back completely faced her trainer and 
her dorsal muscles tensed to raise her guard hairs and 
expose her quills. Due to this type of defensive behavior, 
the Animal Encounters staff and I decided to forgo this 
section of the shaping plan in the effort to prevent injury 
to trainers. 

Initially I had designed phase two to be an 
introduction to a specific type of touch, to be cohesive 
with my methods of breaking down the procedure into 
the smallest steps possible and introducing each of them 
separately before combining them. However, for the 
safety of both Penelope and her trainers, this step was 
not beneficial in the process of shaping behaviors to 
allow for limited stress. In the finalized shaping plan, 
Phase 2 will be removed. However, there is potential 
that in the future and in cases of porcupines housed in 



 

different facilities that this type of training could be 
effectively achieved. Behaviors that are precursors to 
aggression can be trained out to some extent with 
careful monitoring and training where only calm, non-
aggressive behaviors are rewarded. Due to the short 
time period of my project, I did not have the time to 
dedicate to this type of training, and after discussing this 
in length with my colleagues we determined the best 
course of action for our situation would be to progress 
to the tail tactiles while Penelope is in the squeeze box.  
 
Phase 3: 

Phase 3 began on February 19, 2018 and as of 
writing the final draft of this article, was still ongoing. 
As of April 16, 21 training sessions had been completed 
for this phase. We have reached the point of doing tail 
tactiles with a blunted needle. Meaning the last step after 
this is tactiles with a pointed needle. Altogether it took 
35 training sessions to reach this point.  

The first 16 sessions in Phase 3 took place in 
Penelope’s enclosure, the same way the training 
sessions for Phase 1 and Phase 2 had been. The last 5 
training sessions were moved onto a rolling cart that 
would simulate an environment similar to a vet exam 
table. A towel was placed over the top surface of the cart 
and Penelope was released from her transport kennel 
onto the cart. She was given a few moments to orient 
herself and explore the cart and then we would begin the 
training session. She had no issues with the squeeze box 
being placed over her while on the cart, nor did she show 
any adverse responses to the tail tactiles while on the 
cart. In the last 3 sessions of Phase 3, she began to grab 
the towel covering and pull it into the squeeze box with 
her which distracted her from the training, as well as her 
trainers. In the future, we plan to brainstorm different 
ways to cover the cart that she cannot manipulate as well. 
At the end of sessions with the blunted needle tactiles, 
Penelope received a jackpot reward—or an extremely 
high value reward such as a large piece of dried fruit or 
a whole, shelled nut. This was to reinforce that her 
behavior during the training session was spectacular and 
to strengthen the repeatability of this behavior in the 
future.  

During Phase 3, we did not have the chance to 
invite any of our veterinary staff to join in on training 
sessions. The reasoning behind inviting vet staff to 
attend training sessions and participate in them is to help 
Penelope become familiar with them and not associate 
fear situations with them. If veterinary staff are giving 
her reinforcers while she is in the squeeze box, when it 
comes time for an actual exam, she will know that its 
not a situation to be afraid of and that if she remains 
calm and cooperates she will receive a high value 
reward. In the finalized shaping plan, I include inviting 
veterinary staff to attend and participate in training 
sessions during Phase 2.  

Conclusion  
 
Through the implementation of my shaping plan, it 

was found that a squeeze box is a beneficial tool to 
reduce stress for the porcupine during medical 
procedures. Also, the added barrier increased the safety 
of keeper and veterinary staff. Although some aspects 
of the initial shaping plan were amended in the final 
version (Appendix A), it’s overall goals were achieved. 
These training sessions provided the animal with the 
ability to control its environment and decide to 
participate in training sessions because she enjoyed the 
rewards of cooperation.  

This shaping plan sets a foundation for future 
training with Penelope because this shaping plan can be 
expanded upon to shape behaviors for blood draw 
procedures in the future. This shaping plan can also be 
adapted for other mammal animal ambassadors at 
Lindsay Wildlife so that this type of training can be 
applied to multiple different species. This shaping plan 
can also serve to set a guideline for other North 
American porcupine keepers who are new to injection 
training with this uniquely adapted species. By 
publishing this shaping plan publicly, there will be a 
resource for other North American porcupine keepers 
that can be easily accessed and referenced.  

For an animal ambassador like Penelope, the 
impact of proper veterinary care that creates as little 
stress as possible is paramount. However, the impact 
that Penelope has on the general public is incredibly 
important as well, as she helps to connect people with 
wildlife and promote respect for nature. A physically 
and psychologically healthy animal is one that stands 
out in the mind of a visitor and allows for a lasting 
memory to be created that can morph into future 
stewardship and conservation. The utmost goal of 
zookeepers is to implement the best possible husbandry 
procedures that create a physically and psychologically 
environment for animals in human care. Opportunities 
where zookeepers can expand their knowledge and 
innovate new ways to synthesize husbandry practices 
and positive reinforcement training are incredibly 
important in the progression of the animal care field.  
 
Acknowledgments 
 

My project would not have been possible without 
the support and assistance of the Animal Encounters 
staff at the Lindsay Wildlife Experience. Some huge 
thanks go to Direct of Animal Encounters Dawn Manley 
and Senior Animal Keeper Emma Molinari for allowing 
me to have a large amount of control in designing and 
implementing this shaping plan with Penelope. Thank 
you as well to Penelope’s lead keeper Rachael Cross for 
being my training partner in this endeavor and helping 
me work through the challenging times we encountered 



 

when things didn’t go exactly as planned. Thank you as 
well to animal keepers Lauren Amy, Adam Lepkowski, 
and Michael Browne for being a part of this training 
team as well. And last but not least, thank you to our 
Spring 2018 intern Kyle Treff for participating in the 
training sessions and also being our photographer, 
documenting a few of our training sessions.  

Gratitude is also owed to Erica Calcagno, Alicia 
Powers, Stacie Picone, and Virginia Valentine from the 
Oakland Zoo. Thank you for allowing me to witness and 
participate in several types of injection training sessions 
with all of you during my internship at the Oakland Zoo. 
Watching your training sessions inspired my idea to 
design and implement this shaping plan with Penelope.  

Thank you to the California State University 
Stanislaus’ Honors Program and its associated 
professors, especially Dr. Dorsey and Dr. Ellen Bell. 
The support and encouragement of this project allowed 
me to work through several failed ideas before I came 
upon this capstone project. This program has allowed 
me to unite my career and my scholarly focus into one 
project that I am incredibly proud of.  

Last but not least, thank you to Penelope for being 
a curious and resilient porcupine who was ready to learn 
and cooperate on most days.  

 
References 
Active Environments. 2007. Shaping plan: present for injection. 

Training and Enrichment Workshop of Zoo and Aquarium 
Animals. Moody Gardens.  

Active Environments. 2010. Present for subcutaneous injection 
shaping plan. Advanced Primate Training and Enrichment 
Workshop. Hogle Zoo.  

Active Environments. 2014. Paw present for subcutaneous injection 
shaping plan. Training and Enrichment Workshop of Zoo and 
Aquarium Animals.  

Cho, W. K., J. A. Ankrum, D. Guo, S. A. Chester, S. Y. Yang, A. 
Kashyap, G. A. Campbell, R. J. Wood, R. K. Rijal, R. Karnik, R. 
Langer, & J. M. Karp. 2012. Microstructured barbs on the North 
American porcupine quill enable easy tissue penetration and 
difficult removal. Proceedings of the National Academy of 
Science of the United States of America, 109: 21289-21294.  

Emmons, L. 2016. Erethizon dorsatum. The IUCN Red List of 
Threatened Species 2016: 
e.T8004A22213161. http://dx.doi.org/10.2305/IUCN.UK.2016-
3.RLTS.T8004A22213161.en. Downloaded on 14 April 2018. 

Grandin, T., M. Rooney, M. Phillips, R. Cambre, N. Irlbeck, & W. 
Graffam.  1995.  Conditioning of nyala (Tragelaphus angasi) to 
blood sampling in a crate with positive reinforcement.  Zoo 
Biology,14: 261-273.  

Pomerantz, O., & J. Terkel. 2009. Effects of positive reinforcement 
training techniques on the psychological welfare of zoo-housed 
chimpanzees (Pan troglodytes). American Journal of Primatology, 
71: 687-695.  

Skinner, B.F., 1938. The Behavior of Organisms: An Experimental 
Analysis. Appleton-Century, New York.  

Skinner, B.F., 1966. Operant behavior. In: Honig, W.K. (ed.), 
Operant Behavior: Areas of Research and Application. Appleton-
Century-Crofts, New York, pp. 12-32.  

Spiezio, C., S. Vaglio, C. Scala, & B. Regaiolli. 2017. Does positive 
reinforcement training affect the behavior and welfare of zoo 
animals? The case of the ring-tailed lemur (Lemur catta). Applied 
Animal Behavior Science, 196: 91-99.  

Tidiere, M., J. Gaillard, V. Berger, D. W. H. Müller, L. B. Lackey, 
O. Gimenez, M. Clauss, J. Lemaître. 2016. Comparative analyses 
of longevity and senescence reveal variable survival benefits of 
living in zoos across mammals. Scientific Reports 6: 36361. 

Ward, S. J., & V. Melfi. 2013. The implications of husbandry 
training on zoo animal response rates. Applied Animal Behaviour 
Science, 147: 179-185. 

http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T8004A22213161.en
http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T8004A22213161.en


 

 

APPENDIX A 

Subcutaneous Injection Shaping Plan 

Written by Anela Medeiros 

Goals: Train Penelope to remain calm while in squeeze box and hold still for the duration required to administer a 
subcutaneous injection to the tail.  

Applications: The behavior facilities subcutaneous injections for vaccines, antibiotics, and anesthetics.  

Equipment Needed: Syringes, needles of varying size, blunted needle, squeeze box, tweezers, whistle, mammal 
handling gloves. Food rewards: yam, broccoli, carrot, dried mango, dried papaya, raisins, craisins, and banana chips.  

Phase 1: Squeeze Box 
1. Introduce squeeze box during typical training sessions. Bridge1 with a single whistle and reinforce her for 

remaining calm when she sees the box or when she investigates the box calmly.  
2. Once comfortable with seeing the box, progress to beginning to place box over her. Create a small clear 

space of floor in her enclosure, use hand targets to direct her to this spot. Use a “down” target to keep her 
on all four feet.  

3. Work on increasing duration in the “down” target position (Work up to 15 seconds) 
4. Once “down” target duration is satisfactory, begin introducing a second person into sessions. This second 

person will act as the “technician”2  
5. While “trainer” keeps Penelope in the “down” target position (using hand target and reinforcing with food), 

“technician” should begin to lower squeeze box over Penelope in small increments, bridge with each 
increase in proximity. Reinforce Penelope for allowing the squeeze box to be held over her at varying 
distances.  

6. Work up to lowering the entire squeeze box over Penelope. Reinforce for allowing box over her completely 
for a few seconds, then remove the squeeze box. Ensure that tail is in appropriate position so it will 
protrude from the squeeze box. Work up to allowing for the squeeze box to be placed over her for a long 
duration of time (Up to 10 minutes) 

7. After Penelope is comfortable staying in the squeeze box for long periods of time, begin introducing the 
“squeeze” cue and sliding the wooden panel inward in the squeeze box to start limiting Penelope’s squeeze. 
Bridge and reward if she remains in place and calm. If she begins fidgeting and turn out, release the 
squeeze, give her a moment, and then give the cue again. As Penelope gets more comfortable with her 
space being limited by a few inches, increase the distance the squeeze panel is pushed in until the point is 
reached where she is secured how she would need to be in a vet exam—where she cannot turn around at all. 
Bridge and reward for remaining calm and not fidgeting.  

8. During this process, begin desensitization to equipment needed for injections (syringes, needles, gloves, 
etc.). Place them somewhere visible to Penelope during training sessions, or show them to her during 
targeting, or while in squeeze box.  
 

Phase 2: Combining Squeeze Box and Tail Touch  
1. “Trainer” should use hand targets to maneuver Penelope to a spot where she can be easily reached (i.e. the 

floor of her enclosure where furniture has been cleared away). A second person, acting as the “technician”, 
can then enter the space and join training session.  

2. While “trainer” keeps Penelope in the “down” target position (using hand target and reinforcing with food), 
“technician” should lower the squeeze box over Penelope. Bridge once squeeze box is completely lowered 
and Penelope’s tail is lined up correctly and protruding from box.  

3. With “trainer” at Penelope’s head, “technician” should take spot where they can easily reach Penelope’s 
tail. “Technician” should be wearing appropriate handling gloves for protection from quills on Penelope’s 
tail before they proceed with rest of steps.  

                                                           
1 An auditory cue (in this case, a single whistle) paired (or associated) with a food reward that notifies the animal that the behavior they 
performed was the correct behavior and that a reward will be given momentarily. This allows time for trainer to pick a proper reward after 
witnessing the behavior and present it safely.   
2 “Technician” is the keeper playing the role of the veterinarian during training sessions. The “technician” is someone who Penelope is familiar to 
lessen stress during beginning of training. The technician does not reinforce behaviors (give food rewards).  



 

 

4. Press gloved finger to tail (injection site), at first applying no pressure or duration, while saying “touch.” 
The word “touch” will be used as the cue for this behavior. Bridge using single whistle as soon as finger 
touches her tail. Reinforce Penelope for not pulling away and/or remaining calm.  

5. Incrementally increase the force applied by finger during “touch” cue or the duration the finger is held on 
the injection site. These aspects should be built independently (i.e. in a session only work on increasing 
Penelope’s comfort with touch duration or touch pressure, not both). Work toward being able to apply both 
aspects of “touch” cue together.  

6. Once duration and pressure with gloved finger are satisfactory, progress to presenting a syringe to 
Penelope. The syringe can either have a capped needle attached or no needle attached.  

7. “Technician” should show syringe to Penelope and “trainer” should reinforce her immediately once she has 
seen the syringe. “Technician” can begin desensitization to touching with the syringe. Begin with a short 
touch of capped needle to tail (only lasting a few seconds) with the cue “poke.” With first few sessions, 
jackpot3 for allowing the touch. Begin to work on duration by building up to 10-20 second durations of 
capped needle touching Penelope’s skin 

8. Once long duration is established, begin working on pressure of capped needle.  
9. Progress onto using a blunted needle, repeat steps 7-8 with a blunted needle replacing the capped syringe. 

Needle can be blunted by cutting off tip and grinding down edge on a coarse surface. Blunted needle should 
at no point break skin during this part of the training.  

10. Build up duration to 10-20 seconds with blunted needle.  
11. Desensitize Penelope to both a quick sharp jab with blunted needle as well as an extended steady pressure 

with the blunted needle. Do not break the skin! Work on these two situations separately, when each 
situation is consistently reliable, then combine them. Jackpot for the combined behaviors. 

12. When good toleration and duration is built, introduce the real needle. Desensitize to the needle touching the 
skin, pair with “poke” cue. 

13. Once Penelope is comfortable with touch of needle to skin, desensitize to scratching the needle against the 
skin so Penelope can feel the sharp needle, pair this with “poke” cue. Bridge immediately when the needle 
comes into contact with the skin.  

14. At any point after Penelope is comfortable with steps 1-8, the training location can be moved so that she is 
on a rolling cart during training session. Being on a cart will be similar to the examination table she will be 
on during vet exams where injections will be performed.   

15. At any point during Phase 2, veterinary staff can attend sessions to help Penelope become more familiar 
with them and thus learn to not fear them. Allow veterinary staff to perform “trainer” role, so they are 
building a trust-based relationship with Penelope by rewarding her with food.  

 

                                                           
3 A jackpot is a type of reinforcement that uses an extremely high value reward. For Penelope this might be a large slice of yam, a piece of dried 
fruit, or an acorn depending on how long you want her to spend eating. The jackpot is used to associate a high value reward with a behavior that 
may have been difficult to accomplish.  


	Abstract
	Introduction
	References


