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Abstract 

Providing a good standard enclosure is important for pinniped welfare to ensure 

psychological and physiological needs are met, otherwise issues such as 

stereotypic behaviours may develop. Understanding public perception on 

enclosure and welfare standards is vital for promoting awareness and changes in 

attitudes towards welfare (Fuente et al, 2017). Despite common use of pinnipeds 

in captivity, research into this field is relatively new and modern scientific 

research regarding marine mammals has increased in the last 30 years (Würsig, 

Perrin and Thewissen, 2018). Numerous studies have been conducted regarding 

enclosure design and the benefits of naturalistic enclosures for both visitors and 

the animals, although not specifically regarding pinnipeds. Therefore, an 

experimental-design questionnaire was conducted to ascertain public perception 

and knowledge of pinniped enclosure requirements, which was then compared to 

existing UK legal requirements. Influence from the presentation of information 

was also explored; it was found that presenting a naturalistic pinniped enclosure 

versus a barren enclosure significantly affected public perception of enclosure 

standards; with a high association between the naturalistic enclosure being 

perceived as a good standard, versus the barren enclosure being deemed a poor 

standard. As expected, public knowledge on the Animal Welfare Act (2006) five 

animal welfare needs and enclosure legal requirements was poor and 

participants had high expectations for requirements, which UK legislation does 

not meet. Zoo-based educational initiatives could be beneficial in increasing 

public knowledge on pinniped needs and legislation, although effectiveness of 

these methods is difficult to measure. Future research into perception of pinniped 

enclosures would be valuable to substantiate this study’s findings and further 

explore public perception of pinniped enclosures.  

 

https://www.sciencedirect.com/science/article/pii/B9780128043271001503#!
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1. Introduction  

The meaning of pinniped is flipper-footed, referring to several families of 

carnivorous marine mammals with front and rear flippers (Berta, 2018); the order 



  

Page 6 of 120 
 

(Pinnipedia) comprises of seals (Phocidae), sea lion and furred seals (Otariidae) 

and the walrus (Odobenidae) (Würsig, Perrin and Thewissen, 2018), see figures 

1, 2 and 3 for pinniped species examples.   

Grey Seal California Sea Lion Walrus 

Figure 1: Grey Seal, 

Halichoerus grypus (Al-

Heeti, 2020). 

Figure 2: California 

Sea Lion, Zalophus 

californianus 

(Smithsonian, 2020). 

Figure 3: Walrus, 

Odobenus rosmarus 

(Jensen, 2020).  

 

Currently there are no captive walrus in the United Kingdom (UK) (Zootierliste, 

2020); they are logistically difficult to house, reproduce poorly and have a low life 

expectancy in captivity (Salas and Manteca, 2016). Therefore, for the purpose of 

this study, pinniped will refer to seals and sea lions, excluding walrus. 

Pinnipeds vary in size and appearance, the smallest is the Baikal seal (Pusa 

sibirica) reaching approximately 45 kilograms in weight and one metre in length, 

the largest is the male Southern elephant seal (Mirounga leonina) which reaches 

approximately 3200 kilograms and five metres in length (Bonn, 2015). See table 

1 for comparison of pinniped characteristic physiological differences using the 

grey seal (Halichoerus grypus) and California sea lion (Zalophus californianus) as 

examples.  

Table 1: Comparing pinniped physiological characteristics using the grey 

seal and California sea lion (Smithsonian’s National Zoo & Conservation 

Biology Institute, 2020; Bonn, 2015) 

https://www.sciencedirect.com/science/article/pii/B9780128043271001503#!
https://www.sciencedirect.com/science/article/pii/B9780128043271001503#!
https://www.sciencedirect.com/science/article/pii/B9780128043271001503#!
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 Grey seal  California sea lion  

Photographic 

image 

 

Figure 4: Grey Seal laying on land 

(Chapman, 2020).  

Figure 5: California Sea Lion 

standing on all four flippers 

(National Ocean Service, 2019). 

Size Adult males: approximately 2.3 

meters in length and can weigh 

more than 750 pounds.  

Adult females: approximately 2 

meters in length, weigh up to 575 

pounds. 

Adult males: approximately 2.4 

meters in length, weighing on 

average 600 pounds. Weight can 

increase to 1,000 pounds for 

breeding season.  

Adult females: approximately 1.8 

metres in length, weighing on 

average 220 pounds.  

Ears Ear hole, no external ear flap. 

Valvular and closes under water. 

Perceiving sounds in air is 

reduced due to no ear flaps and a 

wax coating in the auditory canal.  

External ear flap. Valvular and 

closes under water. Good 

perception of sounds in air and 

underwater.   

Hips Fused hip bones. Hip bones can rotate.  

Flippers 

(Webbed 

digits)  

Short limbs with elongated digits. 

Short front flippers.  

Short limbs with elongated digits. 

Long front flippers. Rear flippers 

can be rotated forwards under 

their body.  

Swimming Propel with rear flippers, steer with 

front flippers. 

Propel with front flippers, steer 

with rear flippers. 

Swim speed Reach up to 14-23 mph, generally 

cruise at <6 mph. 

Reach up to 25-30 mph, 

generally cruise at <11 mph. 

Locomotion  Cannot stand on flippers, rolls 

body or shuffles body on land by 

alternatively shifting weight from 

chest to pelvic region to move 

forwards. 

Able to hold up body weight and 

stand or walk on all four flippers. 

Thoracic flippers flex laterally at 

the carpus enabling locomotion. 

Colouration  Greys or browns. Can be one 

colouration all over body or 

mottled.  

Dark chestnut brown (males) or 

tan (female). Usually the same 

colouring all over body. 

Vocalisations  Grunting, growls, hooting and 

hissing.    

Barking, growls, bleats and roars. 
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1.2. Use of Pinnipeds in Captivity  

Animal collections are popular public attractions, globally approximately 700 

million people visit zoos and aquariums annually (WAZA, 2015). Records show 

Mediterranean monk seals (Monachus 

monachus) were being used in captivity in 

1760 (Maxwell, 1967), pinnipeds are now 

commonly housed in modern zoos, their 

ability to learn complex behaviours makes 

them beneficial for demonstrations (Bonn, 

2015), which are popular visitor exhibits (see 

figure 6). The California sea lions at Woburn 

Zoo respond to a repertoire of over 100 

commands (Woburn Safari Park, 2020).  

According to Zootierliste (2020), in the UK there are currently 20 facilities housing 

sea lions and 19 housing seals, the most common species is the California sea 

lion housed in 13 facilities and the Eastern Atlantic Harbour Seal (Phoca vitulina 

vitulina) housed in 12 facilities (Zootierliste, 2020).   

 

1.3. Pinniped Enclosure Design   

As an aquatic species provision of water and land space are imperative aspects 

of the enclosure (Villegas-Amtmann et al, 2008). Varying between species 

pinnipeds are capable of diving hundreds of metres (Schreer, Kovacs and Hines, 

2001) and replicating this pool depth in captivity is not feasible; however, they 

should be provided with as much land and water space as possible (DEFRA, 

2012). It is psychologically and physically enriching to encourage natural diving 

behaviour (Renouf, 2012), by providing deep pools and novel objects on the pool 

floor for pinnipeds to interact with (Bonn, 2015). Additionally, diving flushes the 

Figure 6: Seal lion balancing a ball 

on their nose during performance 

for visitors at Blackpool Zoo 

(Richards, 2020). 
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ear canal and promotes ear health as pinnipeds with access to deep pools have 

less cases of otitis externa (ibid).   

A stereotypic behaviour is repetitive, unvarying and apparently functionless 

(Mason and Latham, 2004). Common pinniped stereotypies include pattern 

swimming, head-bobbing and self-directed behaviours such as overgrooming 

(Smith and Litchfield, 2010). Pinnipeds have been found to exhibit motor bias in 

the direction of their swimming patterns (Wells, Irwin and Hepper, 2006), 

however, pattern swimming is distinguished from regular swimming if the 

behaviour pattern is unbroken and continues for at least three cycles (Samuelson 

et al 2016). A lack of stimuli, or an inappropriate, sub-standard environment could 

result in development of stereotypic behaviours in response to motivational 

frustration, habit-formation or as a coping mechanism to stress or boredom 

(Mason et al, 2007). However, presence or absence of stereotypies is not always 

a reliable predictor of good or poor welfare, as once an animal has formed a 

stereotypy it is difficult to abolish irrespective of higher standards being provided 

(Mason and Latham 2004).   

Furthermore, water is used to behaviourally thermo-regulate and maintain 

approximately 37°C body temperature, as pinnipeds are at risk of hyperthermia 

on land (Bonn, 2015). Water between the sea lions’ fur and skin warms and 

raises body temperature, to lower body temperature pinnipeds may submerge 

their flippers or flipper-fan the water (Renouf, 2012).  

Pinnipeds are sociable, with sea lions 

congregating in large herds of hundreds of 

individuals in the wild (Wolf et al, 2007), 

therefore, they should not be housed 

individually. It is feasible to house seals alone, 

as they are more solitary unless sharing a 

Figure 7: Large number of Grey 

seals hauling out on a rock to 

moult in May and early June in 

the Baltic Sea (Lundberg, 2007).  
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haul-out site (see figure 7) or are breeding (Hiby et al, 2007), though they can still 

benefit from the stimulation and enrichment of co-habiting. Pinnipeds have been 

shown to have individual preferences for interaction (Pomeroy et al, 2005), 

therefore, co-habiting numerous pinnipeds provides interaction choices.  

Larger land areas for sea lions can be beneficial as they are more active and 

better physically adapted for land locomotion, compared to seals, whom spend a 

larger proportion of time in water (DEFRA, 2012). Some species, such as 

California sea lions will choose close or direct contact between individuals when 

hauled-out, whereas harbour seals prefer more space (Bonn, 2015). If the 

enclosure is not large enough for the animal density, pinnipeds may swat each 

other which can cause corneal injuries.   

 

1.4. United Kingdom Legal Requirements for Captive Pinnipeds 

Ideally, to standardise enclosure provisions for pinnipeds, requirements such as 

enclosure size, animal density, dietary and enrichment needs would be 

specifically laid out in law. Thus, ensuring physical and psychological needs are 

met (Dawkins, 2006) by maintaining a good level of animal welfare and making 

animal keepers accountable for their actions (Rivlin, 2015). In the UK enclosure 

requirements applicable to pinnipeds are minimal, leading varied standards 

between zoos.  

 

1.4.1. Zoo Licensing Act 1981 and Council Directive 1999/22/EC 

The Zoo Licensing Act (1981) requires inspection and licensing of all UK zoos, 

ensuring captive animals are provided with a suitable environment to satisfy 

physical, psychological and social needs by providing a high standard of animal 

husbandry and veterinary care (c.37). Risk of animal escape and public safety 

must be considered in enclosure design.  
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1.4.2. Secretary of State's Modern Standards of Zoo Practice  

To meet the stipulations within the Zoo Licensing Act (1981), zoos must 

accommodate the standards set out in the Secretary of State‘s Standards of 

Modern Zoo Practice. The pinniped section includes specifications relating to 

enclosure design, hygiene and safety of both animals and the public (see table 

2). 

Table 2: Summary of the pinniped requirements section within the 

Secretary of State’s Modern Standards of Zoo Practice (DEFRA, 2012)    

Aspect  Summary of guidelines for zoo facilities and inspectors  

Enclosure 

design  

• Adequate provision of both land and water space. 

• Materials used for pool and land surfaces should be durable, 

non-toxic and waterproof.  

• Salt water for pool is preferable (excluding Baikal seals 

(Pusa sibirica) which are adapted to fresh water).  

Animal 

safety  

• Surfaces should be non-reflective as this is known to pose 

risks of eye discomfort and disease. 

• Pool walls should be smooth to prevent injury. 

• Access to shade from exceptionally harsh or hot weather. 

Hygiene  • After scatter feeding uneaten food should be removed. 

• Adequate monitoring of water hygiene and condition. 

• Land surfaces should allow water and waste to run off 

without contaminating the pool (sand, pebbles or vegetation 

can be used as surface materials). 

Public 

safety  

• To prevent injury to humans or animals the staff must be 

trained in restraint techniques.  
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• Appropriate barriers around pools and land areas. 

 

 

1.4.3. Animal Welfare Act 2006 

The Animal Welfare Act 2006 places duty of care onto the person responsible for 

an animal, to ensure the five animal welfare needs are met (see figure 8) and 

unnecessary suffering is prevented (c.45). Inspectors appointed by the local or 

national authority ensure zoos are following legislative guidelines. 

 

 

The lack of specification within the above legislations regarding how to meet 

environmental, dietary, behavioural, social and health needs for pinnipeds leaves 

guidelines open to interpretation of meaning, by both zoos and the zoo inspectors 

(Draper and Harris, 2012). For example, despite land and water provision being a 

crucial element of the enclosure (Villegas-Amtmann et al, 2008), the legislation 

does not specify what measurements are deemed adequate. Additionally, 

specifications on enrichment or social needs are not addressed which could 

impede psychological and physical health (Hunter et al, 2002).     

Occurrence of variation in standards is evident in figures 9 and 10, as both 

enclosures are deemed compliant with UK laws. Nevertheless, the Blackpool Zoo 

Figure 8: The Five Animal Welfare Needs Outlined by the Animal Welfare Act 

2006 (Arthur, 2016). 
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enclosure is more naturalistic, with larger water and land size and includes 

enrichment features such as the waterfall and structures to climb which can 

stimulate natural behaviours (Watters, Miller and Sullivan, 2010). It is becoming 

increasingly common to see naturalistic enclosures that closely imitate natural 

habitats (Fàbregas, Guillén‐Salazar and Garcés‐Narro, 2012) and these types of 

enclosure are perceived by visitors as the best at meeting animals biological 

needs (Melfi, McCormick and Gibbs, 2015). Comparatively, the Skegness 

Natureland enclosure is small and barren posing an increased risk of pinniped 

stereotypies (Mason et al, 2007; Grindrod and Cleaver, 2001), and animal density 

is high in relation to enclosure size, increasing the risk of stress and swatting 

(Bonn, 2015).  

 

 

 

 

 

 

 

Figure 9: Adapted image labelling main features of 

Blackpool Zoo pinniped enclosure (Day Out With 

The Kids, 2019). 

Trees 

Waterfall 

Large pool 

with varying 

depths 

Rock effect wall 

Large land area 

around pool 

Small pinnipeds 

in comparison to 

enclosure size  

Structures to climb 

Large 

enclosure size 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=F%C3%A0bregas%2C+Mar%C3%ADa+C
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Guill%C3%A9n-Salazar%2C+Federico
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Garc%C3%A9s-Narro%2C+Carlos
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1.4.4. Voluntary Accreditations   

Voluntary accreditations provide guidelines for animal care and accommodation 

in zoos (see table 3), membership provides assurance to visitors that the zoo is 

compliant in maintaining the required high standards.  

Table 3: Summarising aims of the British and Irish Association of Zoos and 

Aquariums (BIAZA), European Association of Zoos and Aquaria (EAZA) and 

the World Association of Zoos and Aquaria (WAZA) 

Professional Body  Summary of organisation aims  

British and Irish 

Association of Zoos 

and Aquariums 

• Participating in conservation and breeding 

programmes. 

• Delivering environmental education and training 

for animal keepers. 

Figure 10: Adapted image labelling main features 

of Skegness Natureland pinniped enclosure 

(Mann, 2018). 

Relatively small 

enclosure size 

in comparison 

to pinniped size  

Small strip of 

land area 

surrounding pool 

Pool 

Low concrete 

barrier wall 

with visitors 

in close 

proximity to 

pinnipeds 
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Figure 11: BIAZA logo 

(BIAZA, 2020) 

• Contributing to research. 

• Follow Animal Welfare Toolkit principles on 

animal health, nutrition, environment, behaviour, 

mental state. 

• Veterinarian care (preventative and curative)  

• Exchanging animals between collections when 

appropriate.  

(BIAZA, 2020) 

European Association 

of Zoos and Aquaria 

Figure 12: EAZA logo 

(EAZA, 2020) 

• Facilitate cooperation within the European zoo 

and aquarium. 

• Provide funding and manpower to in situ 

conservation projects. 

• Educate visitors on animals and their habitats. 

• Animal biology research.  

• Meet highest standards of care and breeding.  

(EAZA, 2020) 

World’s leading Zoos 

and Aquaria  

 

Figure 13: WAZA logo 

(WAZA, 2020) 

• The global alliance of regional associations, 

national federations, zoos and aquariums. 

• Provides guidance and encouragement to zoos, 

aquariums and organisations.  

• Promotes high standards of animal care and 

welfare, environmental education and global 

conservation of animals and their habitats.  

 (WAZA, 2020) 

   

The EAZA pinniped husbandry guide includes enclosure design specifications 

(see table 4) and recommends the enclosure should represent the species 

natural habitat (Gili, Meijer and Lacave, 2018).  

Table 4: Summary of EAZA husbandry guidance for pinniped enclosure 

standards (Gili, Meijer and Lacave, 2018) 

Enclosure feature  Design guideline  
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Pools  • Preferably a circular pool to improve water flow  

• Ornamental (rocky or beaches) 

• Non-porous, waterproof material facilitating cleaning 

• Maintained in good repair 

• Non-glare dark-coloured finish, reducing reflection 

and excessive heating 

• Gently sloping sunken pool 

• Additional outside/indoor pools for social 

management, veterinary care, training, 

stimulation/variability 

• Pool size horizontally and vertically must allow 

freedom of movement  

• At least half of the pool surface depth should be a 

minimum of one third more than the average length 

of the animal 

Deck space • Several beach areas 

• Areas to climb  

• Floors should be made from natural materials  

• Professional epoxy surface compound ideal for floor 

covering 

• With low barrier to prevent excreta entering pool  

Shelter • Natural or artificial shelter  

• Providing protection from environmental conditions, 

con-specifics, public and context variability  

Quarantine and 

isolation facility 

• Independent, self-contained facility 

• As a temporary quarter it does not need to comply 

with space requirements of main enclosure   

• Below drainage flow from main enclosure 

• Microbiological isolation tools   

Separation 

enclosures  

• Non‐toxic, corrosion‐resistant, nonabrasive material 

• As pens have no water access they should be used 

as temporary measure, such as post-surgery  

• Mesh/spaces must be small enough to prevent mouth 

injuries or full mouth grasp for gnawing  
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Boundaries • Enclosed by sufficient perimeter fence (at least 3-4 

metres above water level for large pinnipeds) 

• Unless the enclosure is protected by an effective 

natural barrier 

Enclosure size • Scientifically defended space requirements have not 

yet been defined 

• Sufficient to enable postural and social freedom of 

movement on land and in water   

 

EAZA also provides details on minimum enclosure size according to species and 

group size, which is a significant exhibit requirement to sufficiently meet species 

needs (see figures 14 and 15). 

 

 

 

 

 

 

 

 

 

 

Figure 14: EAZA main pool minimum space 

requirements (Gili, Meijer and Lacave, 2018). 
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Contrasting enclosure standards in zoos could potentially be influenced by 

voluntary accreditations. From the previously shown enclosure images (figures 9 

and 10), Blackpool Zoo is a member of EAZA and BIAZA (Blackpool Zoo, 2020) 

and provides a higher standard enclosure. Whereas, Skegness Natureland is not 

a member of any voluntary accreditation (Skegness Naturland, 2020) and 

provides a lower standard enclosure. However, this could be coincidental, and 

zoos may still provide good standard enclosures without membership.  

 

1.5. Public Perception of Captive Animal Enclosures  

Public perception can be influenced by biological and sociocultural factors 

(Fuente et al, 2017) such as personal experiences, values, norms, interests 

(Boogaard, Oosting and Bock, 2006), gender, age, location and education level 

(Ohl and Staay 2012; Signal and Taylor, 2006). Zoos are a primary point of 

engagement between people and animals, visitor perception on animal welfare 

and use of captive animals for entertainment purposes can be influenced by zoo-

based educational activities (Wagoner and Jensen, 2010). 

Figure 15: EAZA secondary pool minimum space 

requirements (Gili, Meijer and Lacave, 2018).  
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Conflicts in visitor expectations can occur between the enjoyment of observing 

and learning about natural animal behaviour, conflicting with desire to observe 

and interact with the animals closely (Fernandez et al, 2009). A study at Lahore 

Zoo in Pakistan (Ahmad et al, 2015) found 38% of 190 participants thought the 

animals were in healthy condition and seemed at ease with their enclosure 

environment, when visitors were asked what the zoo should prioritise, 29% 

believed providing fun and recreation for visitors should be main priority.  

Additionally, enclosure style can impact public perception as comparatively to 

traditional barren enclosures, naturalistic enclosures are rated more positively 

and are assumed to inherently promote good welfare (Melfi, McCormick and 

Gibbs, 2015; Rhoads and Goldsworthy, 1979; Finlay et al, 1988). Visitors at 

Paignton Zoo Environmental Park were shown a series of photographs depicting 

various primate enclosure styles and the visitors consistently rated the naturalistic 

enclosures as good. The greenest enclosure was rated the highest and there 

was consistent perception that its inhabitants would have optimal welfare (ibid). 

The Animal Attitude Scale (AAS) has demonstrated acceptability, reliability, 

adaptability and validity in measuring individual attitudes towards animal welfare 

(Herzog, Grayson and McCord, 2015). It has been previously used in zoo 

contexts; for example, an adaptation of the AAS was used to assess the effects 

of a zoo environmental education programme on attitudes towards orangutans 

(Pearson, Dorrian and Litchfield, 2011). Public attitudes and evolving 

expectations increase pressure on establishments to continually adapt and 

improve standards (Fuente et al, 2017). 

 

1.6. Influences of Presentation of Information  

As previous human psychological studies have found, the presentation of 

information can affect a person’s opinion or reaction (Hansen, Christensen and 
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Lundsteen, 2007). An experimental conditions survey-based study was 

conducted to test effects of specific image characteristics on attitudes towards 

chimpanzee (Pan troglodytes) conservation and use as pets (Ross, Vreeman and 

Lonsdorf, 2011). The survey was conducted by telephone and 1203 participants 

were asked to look at images and answer a series of questions.  

Participants viewing the 

composite image of a 

chimpanzee with a human were 

35.5% more likely to consider 

wild populations to be stable 

and healthy and 30.3% more 

likely to perceive chimpanzees 

as an appealing pet than 

participants viewing images 

with no human (see figure 16). 

Compared to a natural, neutral 

or zoo background, the 

anthropomorphic background 

(office setting) significantly 

effected perception, participants were less likely to categorise chimpanzee 

populations as endangered or declining. The large sample size strengthened the 

statistical significance of these findings, although limitations of the images used 

were recognised. Using a juvenile chimpanzee in a bi-pedal position may have 

encouraged anthropomorphism compared to using a seated or quadrupedal adult 

chimpanzee.  

 

Figure 16: Sample images of Chimpanzees 

provided to survey respondents in human 

psychology research (Ross, Vreeman and 

Lonsdorf, 2011).  
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1.7. Study Aims and Hypotheses  

This project endeavours to complement existing literature on perception of zoo 

enclosures, by ascertaining public perception of pinniped enclosure standards 

and knowledge of enclosure legal requirements and comparing this to existing 

UK legislation. Exploring influence of presentation of information by using two 

questionnaire conditions. The hypotheses (see table 5) are based on literature 

suggesting animal welfare expectations within the UK are generally high (Main 

and Mullan, 2017), public knowledge of legal requirements can be poor 

(Farnworth, Campbell and Adams, 2010) and presentation of information may 

influence participant responses (Ross, Vreeman and Lonsdorf, 2011). 

Table 5: Detailing the four hypotheses that this study aims to test   

 Alternate hypothesis  

(H1) A significant proportion of the participants will have expectations for 

pinniped enclosure size and quality that exceed legal requirements.  

(H2) A significant proportion of participants will not know what the legal 

requirements are for pinniped enclosures. 

(H3) Public knowledge of the five animal welfare needs encompassed by the 

Animal Welfare Act 2006, will positively correlate with participant 

knowledge of pinniped enclosure legal requirements in the United 

Kingdom. 

(H4) There will be a significant difference in public perception of enclosure 

size and quality between participants shown a larger, more naturalistic 

enclosure than participants shown a smaller, more barren enclosure.    
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2. Materials and Methods 

2.1. Ethics Statement:  

The questionnaire received ethical approval from the Plumpton College Research 

Ethics Committee.  

2.2. Questionnaire Design 

An online questionnaire was used to collect data, as this is an inexpensive, 

convenient and achievable method to obtain data from a large sample size and 

test the hypotheses (Clifford et al, 2016; Smith, 2008).  

Qualtrics (computer software) was used to generate the experimental 

independent measured design questionnaire; creating two questionnaire versions 

(condition 1 and condition 2 which can be seen in appendix 1) with each 

participant completing the questionnaire once. Qualtrics randomly allocated 

participants condition 1 or condition 2 with approximately a 50/50 split to 

approximately obtain an even amount of data for analysis per condition. Both 

conditions had the same format and question wording, however displayed 

different photographic images to the participant.  

The questionnaire began with demographic questions: gender, age, education 

level, current work industry, as this enables accurate description of the sample 

and may be useful in determining whether identity is influencing participant 

choice (Hughes, Camden and Scott, 2016).  
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Followed by topical questions: detail on any prior animal related academic study 

or previous animal experience, specifying roles and which species were involved 

as previous animal experience could affect knowledge on animal related laws or 

influence welfare expectations, thereby altering perception of enclosures 

(Boogaard, Oosting and Bock, 2006).  

The participants were shown two photographic images of a pinniped enclosure 

located in the United Kingdom, either condition 1 or condition 2: 

(1) Condition 1: larger, higher standard, more naturalistic pinniped enclosure (see 

figure 17 and 18). 

 

 

 

 

 

 

 

 

Figure 17: Blackpool Zoo pinniped 

enclosure (Day Out With The Kids, 

2019). 

Figure 18: Blackpool Zoo pinniped 

enclosure (Waterco, 2016). 
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(2) Condition 2: smaller, lower standard, barren pinniped enclosure (see figure 19 

and 20).      

 

The enclosure standards are contrasting; condition 1 (naturalistic) features a 

large enclosure size, large pool and land area, shelter, rock feature wall, nearby 

foliage, and varying levels of structures. Condition 2 (barren) features a small 

enclosure, small pool and land area, relatively high number of inhabitants to 

enclosure size, low enclosure barriers and no hiding areas. This method was 

chosen to test effect of images on participant perception of enclosures, following 

study results that found images containing specific chimpanzee image 

characteristics altered participant perception of chimpanzee conservation status 

(Ross, Vreeman and Lonsdorf, 2011). 

Open questions can complement data collection as they do not restrict the 

participant to a set of answers. A mixture of open and closed questions were 

used to obtain participants’ knowledge of: pinniped enclosure legal requirements, 

familiarity of the Animal Welfare Act 2006, information on prior zoo experiences 

and perception of the condition images. Perception of pinnipeds in captivity was 

Figure 19: Skegness Natureland 

pinniped enclosure (Mann, 2018). 

Figure 20: Skegness Natureland 

pinniped enclosure (Hallam, 2012). 
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measured using data collected on participants perception of pinnipeds suitability 

in captivity, what they believe should be legally required for enclosures and what 

features constitute a good standard pinniped enclosure.  

Concluding with the five-item animal attitude scale (AAS-5), consisting of five 

questions using a likert scale to ascertain the participants’ attitude towards 

animals (Herzog, Grayson and McCord, 2015). Numerical points were assigned 

to the participants answers to calculate their overall animal attitude score.  

2.3. Data Collection  

The questionnaire was distributed electronically on the following Facebook 

groups:  

• Dissertation Survey Exchange  

• The Research Survey Exchange Group  

• Dissertation Survey Exchange – Share Your Research Study 

• Dissertation Survey Exchange Thesis Survey Sharing 

• Student Survey Swap  

These survey exchange groups were chosen based on ease of obtaining 

permission for questionnaire distribution and likelihood of maximising potential 

sample size. The questionnaire was distributed for two weeks with an aim of 

obtaining a minimum of 100 responses to provide sufficient data quantity for 

statistical analysis.   

2.4. Data Analysis  

The data exported from Qualtrics was prepared for statistical analysis using 

GenStat software. Qualitative answers were numerically coded or converted into 

keywords, for example the five animal welfare needs listed by participants were 

numerically coded into number of correctly identified needs. Descriptive data 
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describing enclosure features was coded into keywords, see guidance in 

appendix 4.  

The statistical tests conducted to test for effect, correlations or associations within 

the data can be seen in table 6. See appendix 2 for annotated GenStat statistical 

analysis output. 

Table 6: List of statistical tests conducted, and variables used for each test  

Statistical Test  Variables per test  

Chi-square 

Goodness of Fit 

• Quantities of legal requirements selected that 

participants believed were legally required  

Chi-square test of 

Association 

• Questionnaire condition and participant perception of 

the closure displayed 

Spearman’s Rank 

Correlation  

• Participant knowledge of the five animal welfare 

needs and knowledge of pinniped legal requirements  

• Animal attitude scale score and quantity of features 

participants believed should be legal requirements for 

pinniped enclosures  

Independent T-

test 

• Questionnaire condition shown and number of 

pinniped enclosure legal requirements participants 

believe are included in law  

• Questionnaire condition shown and number of 

pinniped enclosure legal requirements participants 

believe should be included in law 

Two-way ANOVA • Perception on standard of enclosure shown and 

number of previous zoo visits the participant has 

memory of  
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3. Results  

3.1. Demographic Data 

The questionnaire received a total of 191 participants, of which 167 had 

completed 100% of the survey and were used for analysis. Further break down of 

results can be seen in appendix 3.  

Of the 167 participants, 124 were female, 43 were male and participant ages 

ranged from 18 to 75 years (see figure 21). 

  

  

 

Seventy-percent (117) of participants did not correctly identify any of the five 

animal welfare needs listed by the Animal Welfare Act 2006, seven participants 

correctly identified all five needs (see table 7).  
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Figure 21: Displaying total number of participants according to age in years.  
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Table 7: Quantity of the five animal needs encompassed by the Animal 

Welfare Act 2006 legislation identified by each participant  

Number of correct 

welfare needs listed 

Condition 1 

(naturalistic) 

Condition 2 

(barren) 

Total  

0  56 61 117 

1  7 6 13 

2 5 7 12 

3 5 9 14 

4 3 1 4 

5  5 2 7 

   167 

 

 

Among participants, 115 had visited zoos one to five times, 23 had visited zoos 

six to ten times, 24 had experienced more than ten zoo visits and five participants 

did not remember ever visiting a zoo. See table 8 for number of participants that 

identified seeing pinnipeds during a zoo visit.  

Table 8: Number of participants that identified seeing a pinniped enclosure 

during a zoo visit  

Answer  Condition 1 Condition 2 Total  

Yes 46 46 92 

No  24 26 50 

Not sure  11 14 25 

   167 

 

Of the 92 participants that identified seeing a pinniped enclosure, 29 of these 

facilities were located in the UK and can be seen in table 9, including participant 

satisfaction of the enclosure standards.  
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Table 9: The zoos within the United Kingdom in which participants 

identified seeing pinniped enclosures, including the pinniped species 

housed and participant perceptions of the enclosure standard  

Zoo name  Pinniped species 

housed 

Participant satisfaction on 

enclosure standard    

Participant 

total  

Yes, it 

was very 

good 

standard  

Yes, but it 

could be 

improved  

No, it 

was not 

adequate  

Colchester 

Zoo 

 

Patagonian Sea Lion 

(Otaria flavescens) 

(Colchester Zoo, 2020) 

2 3 0 5 

Whipsnade 

Zoo  

 

California Sea lion 

(Zalophus californianus) 

(ZSL Whipsnade Zoo, 

2019) 

1 2 1 4 

Dudley Zoo  Patagonian Sea Lion 

(Otaria flavescens) 

(Dudley Zoo, 2020) 

0 0 1 1 

London Zoo  Temporarily housed 

California Sea lion 

(Zalophus californianus) 

(Davis, 2012) 

2 3 1 6 

Chessington 

Zoo 

California Sea lion 

(Zalophus californianus) 

(Chessington Zoo, 2020) 

1 4 0 5 

Woburn 

Safari Park  

California Sea lion 

(Zalophus californianus) 

(Woburn Safari Park, 

2020) 

0 1 1 2 

West 

Midland 

Safari Park  

California Sea lion 

(Zalophus californianus) 

(West Midland Safari 

Park, 2020) 

0 1 0 1 

Flamingo 

Land Resort 

Yorkshire  

California Sea lion 

(Zalophus californianus) 

(Flamingo Land, 2020) 

0 1 1 2 

Cornish Seal 

Sanctuary  

California Sea lion 

(Zalophus californianus), 

Grey seal (Halichoerus 

grypus), Common seal 

(Phoca vitulina), 

Southern sea lion (Otaria 

flavescens)  

(Semantic, 2020) 

0 1 0 1 
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Blackpool 

Zoo  

California Sea lion 

(Zalophus californianus) 

(Blackpool Zoo, 2020) 

1 0 0 1 

Bristol Zoo  South American fur seals  

(Arctocephalus australis) 

(Bristol Zoo, 2020) 

0 1 0 1 

     29 

 

Participants identified 11 attributes that a good standard pinniped enclosure 

should include (see figure 22). The feature most frequently identified was 

enclosure size (total of 86 participants), followed by availability of water (55 

participants) and enrichment (33 participants).   
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Condition 1 = higher standard naturalistic enclosure

Condition 2 = lower standard barren enclosure

Figure 22: Enclosure features participants identified as attributes they believe a good 

standard pinniped enclosure should include, according to condition shown.  
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Participant perception of condition 1 (naturalistic) and condition 2 (barren) 

enclosure standards can be seen in table 10. Of the 81 participants shown 

condition 1, 33% perceived the enclosure as a good standard, with a further 50% 

believing it was a good standard although improvements could be made. Eighty-

five percent of the 86 participants shown condition 2 did not believe the enclosure 

was a good standard.  

Table 10: Participant perception on standard of the pinniped enclosures 

illustrated in condition 1 and condition 2 photographic images 

Answer  Condition 1 Condition 2 Total  

Yes, it is a good 

standard  

27 1 28 

Yes, but it could 

be improved  

41 8 49 

No, it is not of a 

good standard  

6 73 79 

Don’t know  7 4 11 

   167 



  

Page 32 of 120 
 

Participants identified 12 good enclosure features in the condition photographic 

images (see figure 23). For condition 1 the features most frequently identified as 

good were the enclosure size (47) and water availability (38). For condition 2, 39 

participants did not believe there was a good enclosure feature and 18 

participants selected water availability as a good feature.     

  

Participants identified 11 enclosure features as attributes that could be improved 

in the condition photographic images (see figure 24). Water availability was 

equally identified as an improvement for both conditions. The improvement 

identified most frequently for condition 2 was enclosure size.   
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Figure 23: Features participants identified as good for the pinniped enclosures 

shown in condition 1 and condition 2.  
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Generally, participants either believed pinnipeds were not suited to captivity or 

believed suitability was dependent on enclosure standard (see table 11). 

Table 11: Participant perception on suitability of pinnipeds for use in 

captivity, according to condition shown  

Participant response Condition 1 

(naturalistic) 

Condition 2 

(barren) 

Total  

Yes, they are well adapted 

to captivity 

2 1 3 

It depends on the standard 

of the enclosure  

37 35 72 

No, they should not be kept 

in captivity 

35 46 81 

Don’t know  7 4 11 
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Figure 24: Features participants believe could be improved about the pinniped 

enclosures shown in condition 1 and condition 2 photographic images.  
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3.2. Participant Knowledge of UK Legal Requirements for Pinniped 

Enclosures    

The features selected that participants believed are legal requirements for 

pinniped enclosures was significantly different to what is legally required (χ2 (17) = 

215.49, p<0.001). There were two correct legal requirements, see table 12 for the 

frequencies in which each quantity of legal features was selected.  

Table 12: Illustrating the frequencies of participants that selected each 

quantity of pinniped enclosure legal requirements features 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Number of 

legal 

requirements 

Frequency  

0 52 

1 3 

2 2 

3 6 

4 5 

5 9 

6 9 

7 13 

8 10 

9 13 

10 14 

11 6 

12 9 

13 6 

14 3 

16 3 

17 1 

19 3 
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3.3. Association between Perception of Pinniped Enclosure Standard and 

Questionnaire Condition Shown 

 

 

 

 

 

 

 

 

There was a significant association between participant perception of enclosure 

standard and condition shown (X2
(3)=122.23, p<0.001) (see figure 25). A higher 

quantity of participants shown condition 1 selected options 1 or 2 compared to 

condition 2, and a higher quantity of participants in condition 2 selected option 3 

than those in condition 1. Participants perceived the naturalistic enclosure as a 

good standard, those shown the barren enclosure did not perceive the enclosure 

as a good standard. Cramer’s coefficient (𝑉) was calculated as 0.854, indicating 

a high association between condition shown and public perception of enclosure 
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           Perception of enclosure 

Figure 25: Bar chart illustrating association between perception of pinniped 

enclosure standard and condition shown (condition 1 = naturalistic enclosure, 

condition 2 = barren enclosure).   

Enclosure perception key:  

1 = yes, it is a good standard 

2 = yes, but it could be improved  

3 = No, it is not of a good standard 

4 = Don’t know  
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standard. See contingency table (table 13) for observed and expected values. 

The observed frequencies are compared with expected frequencies calculated by 

GenStat.   

Table 13. Summary of participant perception of pinniped enclosure standard 

by condition shown. Expected frequencies are shown in brackets. Perception 

of pinniped enclosure key: 1 = yes, it is a good standard, 2 = yes, but it could 

be improved, 3 = No, it is not of a good standard, 4 = Don’t know.  

  Condition shown  

  1 2 Total  

 1 27 1 28 

 (13.6) (14.4) 

Perception 

of pinniped 

enclosure  

2 41 8 49 

(23.8) (25.2) 

3 6 73 79 

 (38.3) (40.7) 

 4 7 4 11 

 (5.3) (5.7) 

 Total 81 86 167 
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3.4. Correlation between Participant Knowledge of the Five Animal Welfare 

Needs and Knowledge of UK Legal requirements for Pinniped Enclosures   

 

 

 

 

 

 

 

 

 

 

There is a significant weak correlation (r=0.390, p<0.001) between knowledge of 

the five animal welfare needs and participant knowledge of legal requirements 

(see figure 26). Indicating the less knowledge the public had on the five welfare 

needs (fewer correct animal needs identified), the less knowledge they also had 

on pinniped enclosure legal requirements (indicated by selecting incorrect legal 

requirements).  
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Figure 26: Scatter plot illustrating correlation between participant 

knowledge of the five animal welfare needs and incorrect legal requirements 

selected for pinniped enclosures in the United Kingdom.  



  

Page 38 of 120 
 

3.5. Effect of Questionnaire Condition on Participant Perceptions of UK 

Legal Requirements for Pinniped Enclosures 

 

 

 

 

 

 

 

 

 

 

 

 

There was no significant difference in number of features selected that 

participants believe are included in law between the two conditions (t(165) = 1.42, p 

= 0.157) (see figure 27). Participants in condition 1 (mean = 6.49, s.d. = 5.06, n = 

81) chose on average 1.1 more legal features than condition 2 (mean = 5.37, s.d. 

= 5.13, n = 86). From the calculated interval there is 95% confidence that number 

of legal features selected in condition 1 are between -0.4 lower and 2.7 higher 

than condition 2.    
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Figure 27: Mean level of number of legal requirements for pinniped 

enclosures participants believe are included in law for each condition. 

Error bars are standard error of means: condition 1 (0.5622) and 

condition 2 (0.5538).  
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There was no significant difference in number of features selected that 

participants believe should be included in law for pinniped enclosures between 

the two conditions (t(165) = 0.34, p = 0.734) (see figure 28). Participants in 

condition 1 (mean = 10.72, s.d. = 4.03, n = 81) chose on average 0.23 more 

features compared to condition 2 (mean = 10.49, s.d. = 4.6, n = 86). From the 

calculated interval there is 95% confidence that number of features selected in 

condition 1 is between -1.09 lower and 1.5 higher than condition 2.   
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Figure 28: Mean level of number of legal requirements participants 

believe should be included in law for each condition. Error bars are 

standard error of means: condition 1 (0.4476) and condition 2 

(0.4948). 
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3.6. Effect of Condition Shown, Number of Zoo Visits and Participant 

Perception of Pinniped Enclosure Standards  
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Figure 29: Bar chart illustrating participant perception of enclosure standard 

according to questionnaire condition.   
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Number of zoo visits  

Figure 30: Bar chart illustrating participants perception of condition 1 and 

condition 2 enclosures (using means) according to number of zoo visits (1-5 

or 5+). Mean results for condition 1 equate to questionnaire answer ‘yes, but 

it could be improved’, means results for condition 2 equate to answer ‘no, it 

is not of a good standard.’  
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The condition shown significantly effected perception of enclosure standards 

(F(1,158)=88.10, p<0.001) (see figure 29), with those shown the naturalistic 

enclosure perceiving the enclosure as a significantly higher standard than those 

shown the barren enclosure condition. There was no significant effect of number 

of zoo visits and participant perception of enclosure standards (F(1,158)=3.12, 

p=0.079), with participants visiting 1-5 zoos rating condition 1 on average 1.982 

and condition 2 on average 2.966 and those with 5+ visits rating condition 1 on 

average 1.750 and condition 2 on average 2.826 (see figure 30). There was no 

significant effect between the number of zoo visits and the condition shown 

(F(1,158)=0.15, p=0.699), the perception of enclosure standard was higher for the 

naturalistic enclosure (condition 1) compared to the barren enclosure (condition 

2) regardless of whether they had visited 1-5 zoos or 5+ zoos. This interaction is 

illustrated in figure 31, using the means.  

 

 

 

 

 

 

 

 

 

 

 

Figure 31: Profile plot illustrating interaction between 

participant perception of enclosure standard, condition 

shown and number of zoo visits the participant has 

experienced using means.  
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3.7. Animal Attitude Scale Score 

A higher score is indicative of a higher level of concern for animal welfare, the 

maximum score achievable is 25. The mean animal attitude scale score for all 

167 participants was 20.15 (3.259 standard deviation), see table 14 for mean 

score per condition.   

Table 14: Mean Animal Attitude Scale (AAS) score for participants shown 

condition 1 (naturalistic) and condition 2 (barren), including standard 

deviation  

Condition  Number of 
participants  

Mean score  Standard 
deviation  

1 (naturalistic) 81 20.25 3.219 

2 (barren) 86 20.06 3.313 

 

 

4. Discussion  

 

4.1. Perception of Naturalistic and Barren Enclosures   

The public make judgements on animal welfare at zoos based on what they see 

(Melfi, McCormick and Gibbs, 2015) and as expected the questionnaire condition 

significantly affected participant perception of enclosures (Ross, Vreeman and 

Lonsdorf, 2011). Traditional enclosures tend to be perceived negatively (Yilmaz, 

Mumcu and Ozbilen, 2010) which was reflected in this study as 85% of 

participants rated the barren enclosure (condition 2) as poor standard, 35% 

believed there were no good features, and 76% believed the enclosure size 

needed improving. However, the naturalistic enclosure (condition 1) was 

consistently perceived as a good standard, which supports the conception that 

naturalistic designs are perceived more positively (Melfi, McCormick and Gibbs, 

2015; Fàbregas, Guillén-Salazar and Garcés-Narro, 2012) and in turn increases 

https://www.researchgate.net/profile/Maria_Fabregas2
https://www.researchgate.net/profile/Federico_Guillen-Salazar
https://www.researchgate.net/profile/Carlos_Garces-Narro
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visitor perceptions of zoos and animal welfare (Davey, 2007). Despite naturalistic 

enclosures being favoured and regarded as crucial for visitor enjoyment (Yilmaz, 

Mumcu and Ozbilen, 2010), only 19% of all participants identified ‘naturalistic’ as 

a feature a good standard pinniped enclosure should include, and just 22% 

proposed that naturalistic features would improve the barren enclosure. 

Observations of 825 visitors found that 59% more time was spent at naturalistic 

exhibits and visitors passed these enclosures more slowly than traditional 

(barren) exhibits (Ross et al, 2012). This might suggest that naturalistic 

enclosures are favoured for being aesthetically pleasing, so when participants 

were asked what comprises a good standard enclosure for pinnipeds, they did 

not necessarily regard naturalistic design as a necessary animal welfare aspect. 

If executed correctly naturalistic enclosures can provide optimal environments to 

cater for animals psychological and physical needs (Yilmaz, Mumcu and Ozbilen, 

2010), however, naturalistic does not necessarily equate to good standard. A 

study analysing 1,381 naturalistic and non-naturalistic enclosures in 63 Spanish 

zoos found 22.2% of the naturalistic enclosures were not appropriate for the 

species housed (Fàbregas, Guillén-Salazar and Garcés-Narro, 2012). 

Additionally, increasing visitor stay time per enclosure may have welfare 

implications for pinnipeds; it has been shown increased visitor presence led to 

seals spending more time submerged under water, appearing to hide from 

visitors which could indicate stress (Stevens et al, 2013). 

 

4.2. Perception of Enclosure Quality  

It is suggested that people who do not visit zoos are more likely to have a 

negative perception of zoos and their welfare conditions, compared to a more 

positive perception from frequent visitors (Davey, 2007; Reade and Waran, 

1996). Contrary to this, number of zoo visits did not affect the participants 

https://www.researchgate.net/profile/Maria_Fabregas2
https://www.researchgate.net/profile/Federico_Guillen-Salazar
https://www.researchgate.net/profile/Carlos_Garces-Narro
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perception of enclosures, a correlation test would have tested this more 

accurately, however this was not possible due to categorisation of zoo visit 

quantities.  

4.2.1 Colchester Zoo 

Of the 29 UK zoos specified by participants, five had visited the pinniped 

enclosure at Colchester Zoo which houses five female Patagonian sea lions 

(Otaria flavescens) (Colchester Zoo, 2020), see figures 32 and 33 for enclosure 

features.  

 

 

The Colchester enclosure was perceived as a good standard by all five 

participants, which may be explained by provision of naturalistic features, which 

visitors place importance on (Reade and Waran 1996). Coinciding with literature 

Figure 32: Annotated photographic image of the 24-metre-long 

Colchester Zoo pinniped enclosure, illustrating pool and land area (own 

photographic image).  
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that pinnipeds should be given as 

much land and water space as 

possible (DEFRA, 2012), 

participants most frequently 

identified enclosure size and 

provision of water as the features a 

good pinniped enclosure should 

include. Three participants felt 

Colchester’s enclosure could be 

improved if it were larger and 

provided a larger land area; large 

artificial environments that mimic the animal’s original habitat are important to 

visitors (Yilmaz, Mumcu and Ozbilen, 2010). Hiding areas that allow pinnipeds to 

be out of public view were also identified as an important enclosure feature; 

distance from the public, particularly from noisy crowds, can reduce animal stress 

(Davey, 2007; Quadros et al, 2014). However, proximity and interaction with 

animals entices visitors, therefore distancing or minimising visitor and animal 

interaction may result in lower visitor attendance (ibid).  

4.2.2. Enclosure Enrichment  

Reade and Waran’s (1996) study found 96% of zoo visitors rated provision of 

enrichment as highly important, and 98% thought it should be provided. 

Enrichment was placed as the third most important aspect a good pinniped 

enclosure should include in this study; perhaps because visitors favour 

entertaining animals (Carr, 2016), and therefore enjoy watching them interact 

with enrichment.  

At Colchester Zoo enrichment includes games such as fetch, and target training, 

which is psychologically stimulating (Colchester Zoo keeper, 2020). Behaviours 

Figure 33: Colchester Zoo pinniped 

enclosure pool, with viewing tunnel and 

windows for visitors (own photographic 

image).  
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on command such as laying down, displaying flippers, opening their mouth, and 

twisting their head are also beneficial for health checks (see figures 34, 35 and 

36). While training can strengthen social-cognitive skills and is impressive to 

visitors, it often does not necessarily challenge physical-cognitive skills (Clark, 

2013). 

 

 

Barren, under-stimulating enclosures with predictable routines limit pinniped 

expression of behaviour and choice of enrichment (Grindrod and Cleaver, 2001). 

The enrichment must be relevant and motivating for the individual (Clark, 2013), 

therefore, dependent on individual preference, various positive reinforcers (food, 

vocal, or touch) are used during training sessions at Colchester Zoo (Colchester 

Zoo keeper, 2020). Use of environmental enrichment not only stimulates visitor 

interest (Watters, Miller and Sullivan, 2010) it also provides opportunity for 

species-appropriate behaviour which can be beneficial in reducing stereotypies 

(Miller, Kuczaj and Herzing, 2010). Providing structures to climb (Bonn, 2015), 

toys, balls and interactive feeders can alleviate boredom and reduce stereotypies 

by stimulating random swimming and exploration (Hunter et al, 2002; Samuelson 

et al, 2016; Hocking, Salverson and Evans 2015). Patterned swimming was 

Figure 34: Sea lion laying 

for health check at 

Colchester Zoo (own 

photographic image, 

2020). 

Figure 35: Sea lion 

presenting flipper for 

health check at 

Colchester Zoo (own 

photographic image, 

2020).  

Figure 36: Sea lion opening 

mouth to check dental 

health at Colchester Zoo 

(own photographic image, 

2020).  
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reduced by using environmental enrichment with captive common seals (Phoca 

vitulina) (Grindrod and Cleaver, 2001), olfactory enrichment with California sea 

lions (Samuelson et al, 2016) and a mixture of environmental and food 

enrichment with Australian sea lions (Neophoca cinereal) (Smith and Litchfield, 

2010).  

Although visitors favour enclosures with enrichment, naturalistic furnishings and 

novel objects can reduce enclosure visibility and visitors do not want the 

enrichment to be unsightly (Kutska, 2008). However, a study of 251 participants 

found that unnaturalistic enrichment did not negatively affect public perception of 

a polar bear exhibit at Central Park Zoo, New York (Kutska, 2008). Additionally, it 

has been found visitor interest in naturalistic enclosures is not necessarily 

compromised when animals are not visible (Davey, 2006). Enrichment is 

beneficial to animals and results in an overall higher appreciation of zoo exhibits 

(Kutska, 2008), thus, animal needs and visitor needs can be balanced (Davey, 

2006).  

 

4.3. Perception of Pinnipeds in Captivity  

Whilst there is increased public concern towards the use of farm and laboratory 

animals, less attention is given to the use of captive wild animals for 

entertainment purposes (Fuente et al, 2017). The participants’ mean AAS score 

was 20.15 out of a possible 25 points, indicating high concern for animal welfare 

(Bradley et al, 2020). Additionally, 48% of participants believed pinnipeds were 

not suitable for captivity and 43% believed suitability was dependant on 

enclosure standard. Rising public awareness of ethical issues surrounding 

animal use, in addition with campaigns against keeping marine mammals in 

captivity, could be promoting negative perception towards the use of pinnipeds 

(Jiang, Luck and Parsons, 2007; Shani and Pizam, 2009). It has been suggested 
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females have less agreeability towards the use of animals (Bradley et al, 2020) 

and would be interesting to test this regarding pinnipeds, using a more gender-

balanced sample.  

 

4.4. Perception of Animal Welfare and UK Legal Requirements for Pinniped 

Enclosures  

The two correct legal features in the survey were: (1) adequate land and pool 

area must be provided, and (2) the animals must have access to land, 38% of 

participants selected both of these amongst their other selections. Only two 

participants selected two features, though neither of them chose a single correct 

option. Therefore, zero participants solely identified the two correct UK legal 

requirements for pinniped enclosures. This supports the notion that public 

knowledge of legal requirements is often poor (Farnworth, Campbell and Adams, 

2010) and during questionnaire feedback it was highlighted that some 

participants had little to no knowledge on pinnipeds. Raising awareness to the 

legal limitations, and simultaneously increasing public and scientific knowledge 

and concern for animal welfare, can increase public pressure and encourage 

legislature improvements (Broom, 2010; Fuente et al, 2017). As has been done 

previously, with public pressure leading to implementation of world-leading 

animal welfare laws in the UK (Main and Mullan, 2017). 

Furthermore, 60% of participants had higher expectations for the legal 

requirements than are specified in law, supporting the notion that expectations for 

animal welfare standards in the UK are high (Main and Mullan, 2017). It is 

thought the public deem animal welfare and enclosure standards to be an 

important topic (Fraser, 2009) and research into animal welfare science is an 

evolving area, leading to continual increases in the understanding of species’ 

needs (BIAZA, 2020). The data indicates that less knowledge on pinniped 
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enclosure legal requirements coincides with less knowledge on the five welfare 

needs, as 70% of participants could not identify any of the five animal welfare 

needs. Similarly, a study asking 120 visitors at a marine park in Canada about 

their environmental values and beliefs found 62.8% were not aware of captive 

marine mammal welfare issues (Jiang, Luck and Parsons, 2007). Knowledge on 

species’ needs is beneficial to accurately judge welfare and enclosure standards. 

Although it is claimed the public prioritise welfare, realistically this is not always 

the case; a survey of 697 visitors at six public zoos in Korea found visitors 

generally placed importance on convenience and safety of observing animals, 

whereas attributes relating to animal welfare had low importance (Lee, 2015).  

4.4.1. Zoo-based Education 

A study of 190 zoos across 52 countries found zoos prioritised visitor education 

over scientific research, wildlife conservation and public recreation (Roe, 

McConney and Mansfield, 2015) and visitors include learning experiences when 

describing their best wildlife 

tourism experiences 

(Woods, 2015). Zoo-based 

educational activities such 

as keeper talks, interactive 

exhibits and signage (see 

figure 37) can influence 

public perception (Wagoner 

and Jensen,  2010) and 

visitors develop an increased positive perception of zoo animals if they are 

educated on the species during their visit (Fernandez et al, 2009).  

Motivation for protecting animals is associated with a feeling of emotional 

connection towards them, which can occur during zoo visits (Clayton, Fraser and 

Figure 37: Oregon Zoo Education Centre Exhibit 

(Discovery Plaza, 2020). 
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Saunders, 2009). This motivation provides an opportunity for zoos to educate 

visitors on animal needs and legal requirements. However, there is limited 

research on how zoo visitors respond emotionally to specific animals (Myers, 

Saunders, Birjulin, 2010), and has not yet been measured for pinnipeds. Zoo 

exhibits are free-choice learning, therefore, predicting or measuring what a visitor 

may learn from an exhibit is difficult (Kutska, 2008). Additionally, zoos may be 

reluctant to highlight limitations in legal standards for captive animals, as this may 

impede public perception of animal welfare in zoos, thus possibly reducing visitor 

support of zoos.   

 

4.5 Study Limitations  

Possible limitations using an online questionnaire that can reduce generality of 

findings (Smith, 2008) can be seen in table 15.  

Table 15: Illustrating potential limitations to this study, including age and 

gender bias and survey fatigue.  

Limitation  Limitation explanation Effect on this study sample 

Age bias Younger people are more 

likely to participate than older 

people (Smith, 2008) 

Sixty-four percent of 

participants were aged 20-25 

Gender bias Females are more likely to 

participate in surveys (Porter 

and Whitcomb, 2005)  

This sample contained 124 

females and 43 males  

Survey 

fatigue  

Participants become tired of 

the questions and cease to 

participate (Saxon et al, 2003), 

particularly in long surveys 

Twenty-four participants were 

excluded from analysis as 

they had not completed 

enough of the survey  

 

These limitations may have been exacerbated by distributing via Facebook 

student survey swap webpages. Additionally, people may have chosen not to 
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participate if they had no knowledge or interest in pinnipeds, as relevance of the 

survey topic has been shown to influence response rates (Groves, Singer and 

Corning, 2000). 

The survey was launched on the 12th of March 2020. On the 17th of March (by 

which time the survey had obtained 34 participants) a ‘don’t know’ option was 

added to questions seven, fifteen and eighteen, following a participant 

highlighting that the lack of this option had forced them into guessing what the 

legal requirements are, despite having no knowledge of the subject. It cannot be 

known how many of the 34 participants were similarly affected or how this may 

have impacted the results, providing the no-opinion option prevents forcing 

participants into an arbitrary response (Krosnick, 2002). 

 

5. Conclusion  

This study demonstrates that pinniped enclosure design is strongly associated 

with public perception of enclosure standards, complementing existing literature 

suggesting that naturalistic enclosures are rated a higher standard than barren 

enclosures (Melfi, McCormick and Gibbs, 2015; Fàbregas, Guillén-Salazar and 

Garcés-Narro, 2012). Participant knowledge on legal requirements and the 

Animal Welfare Act (2006) welfare needs was low, although relevant enclosure 

features were identified that are important for comprising a good standard 

pinniped enclosure; enclosure size, water and land provisions and enrichment. 

This study suggests zoo-based education interventions could be used to improve 

knowledge on animal needs. Some findings in this study that are trending 

towards significance, and future research obtaining larger sample sizes would be 

advantageous to further explore these: (1) whether the public’s perception on 

what is, or should be, legally required is affected by enclosure design (naturalistic 

https://www.researchgate.net/profile/Maria_Fabregas2
https://www.researchgate.net/profile/Federico_Guillen-Salazar
https://www.researchgate.net/profile/Carlos_Garces-Narro
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versus barren), (2) whether higher AAS scores (higher welfare concern) results in 

higher expectations for what should be included in law.  
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Appendices  

Appendix 1: Questionnaire Design 

Copies of both versions of the questionnaire, condition 1 and condition 2. 

Condition 1 illustrates photographic images of a larger, higher standard, more 

naturalistic pinniped enclosure to participants, condition 2 illustrates a smaller, 

lower standard, barren pinniped enclosure.  

Condition 1 

1. What is your gender?  

o Male  

o Female  

o Other 

o Prefer not to say  

 

2. What is your age (in years)?  

………………………………………………………………………… 

3. What is your highest education level? Please specify topic and level of 

education:   

………………………………………………………………………………………………

……………………………………………………………………………………………… 

4. Have you completed academic study in an animal related subject? Please 

specify course name and level of education: 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

5. What industry do you currently work in? 
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………………………………………………………………………………………………

……………………………………………………………………………………………… 

6. Please specify if you have worked with animals in a voluntary or employment 

basis, including what your general role was, which animal species you 

worked with and what setting this occurred (i.e. zoo, sanctuary, farm): 

………………………………………………………………………………………………

………………………………………………………………………………………………  

  

The following photographic images display an example of a seal enclosure in a 

UK zoo: 
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7. What are the legal requirements for seal / sea lion enclosures in the United 

Kingdom? Please select all correct answers from the following list:  

o Males and females must be housed separately  

o Adequate pool and land area must be provided  

o The pool length must be a minimum of 3 metres   

o Toys must be provided to play with (e.g. balls) 

o The pool must be a minimum depth of 2 metres at the deepest part of the 

pool 

o The animals must have access to land  

o No more than 15 animals should be housed in the enclosure   

o The pool must be a minimum depth of 5 metres at the deepest part of the 

pool  

o The pool length must be a minimum of two metres  

o They must not be housed with other animal species  

o Different enrichments (toys, interactive feeders) should be provided 

weekly   

o Barriers around the pool must be a minimum of 1.5 metres high  

o A variety of fish should be fed  

o Drinking water must be provided  

o No more than 10 animals should be housed in the enclosure  
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o They must be provided with salt water to swim in  

o They must be provided with weekly training sessions with zoo keepers 

o The animals must be health checked by a veterinarian monthly 

o One seal/sea lion must never be housed alone  

o Don’t know   

 

8. Are you aware of the Animal Welfare Act 2006 legislation? 

o Yes, and very familiar with its content  

o Yes, and familiar with various sections of the content  

o I know it exists, but unsure of the content  

o No, I have not heard of this legislation  

 

9. What are the five animal needs that must be met? Please list up to five  

………………………………………………………………………………………………

……………………………………………………………………………………………… 

10. How many times have you visited a Zoo (of which you remember your visit)?  

o Never  

o 1-5  

o 6-10  

o 10 + 

 

11. During those visits did you see seals / sea lion enclosures?  

o No  

o Yes  

o Not sure  
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12. Please list the name of the zoo/aquarium where you most recently saw seals 

or sea lions: 

……………………………………………………………………………………………… 

Please answer questions 13 and 14 with regards to the enclosure you specified 

in question 12 

13. Were you satisfied with the enclosure provided to the seals / sea lions? 

o Yes, it was very good standard  

o Yes, but improvements could have been made  

o No, it was not adequate 

o Not applicable, I have never seen seals / sea lions in captivity   

 

14. If you believed improvements could have been made to that enclosure, 

please specify what they are: 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

15. Do you think seals and sea lions are a suitable animal to be kept in captivity?  

o Yes, they are well adapted to captivity  

o It depends on the standard of the enclosure  

o No, they should not be kept in captivity  

o Don’t know  

 

16. In your opinion, what features do you think a good standard seal / sea lion 

zoo enclosure should have? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 
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17. What seal / sea lion enclosure features do you think should be included in 

legal requirements? Please tick any that apply  

o Minimum enclosure space provided per animal    

o Specific dietary requirements for each life stage  

o Specific measurements for amount of land provided  

o Pool size: length, depth, width 

o Enrichment requirements  

o Scheduled health checks  

o Amount of training conducted  

o Limitations on time interacting with the public  

o Shelter from weather conditions  

o Space provided for the animal to choose to be out of view from the public   

o Materials used to build enclosure  

o Providing a naturalistic enclosure  

o Spaces animals can retreat in enclosure to separate themselves from the 

other animals in the enclosure  

o Housed in appropriate social structures / groupings  

o Limitations on number of animals housed in one enclosure  

 

18. Looking at the above photographic images of a seal enclosure, do you think 

this enclosure is a good standard?  

o Yes, it is a good standard  

o Yes, but it could be improved  
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o No, it is not of a good standard  

o Don’t know 

 

19. Please list what you believe are good features of the enclosure in the 

photographic images:  

………………………………………………………………………………………………

……………………………………………………………………………………………… 

20. Please list what you think could be improved about the enclosure in the 

photographic images and specify why: 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

Listed below are a series of statements regarding the use of animals in zoos. 

Circle the letters that indicate the extent to which you agree or disagree with the 

statement:  

SA = Strongly Agree, A = Agree, U = Undecided, D = Disagree, SD = Strongly 

Disagree 

 

1. It is morally wrong to hunt wild animals just for sport. 

SA          A          U          D          SD 

2. I do not think that there is anything wrong with using animals in medical 

research. 

SA          A          U          D          SD 

3. I think it is perfectly acceptable for cattle and hogs to be raised for human 

consumption. 
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SA          A          U          D          SD 

4. Basically, humans have the right to use animals as we see fit.  

SA          A          U          D          SD 

5. The slaughter of whales and dolphins should be immediately stopped even if 

it means some people will be out of work. 

SA          A          U          D          SD    

6. I sometimes get upset when I see wild animals in cages at zoos.  

SA          A          U          D          SD 

Thank you for completing this survey 

 

Condition 2 

1. What is your gender?  

o Male  

o Female  

o Other 

o Prefer not to say  

 

2. What is your age (in years)?  

……………………………………………………………… 

3. What is your highest education level? Please specify topic and level of 

education: 

………………………………………………………………………………………………

……………………………………………………………………………………………… 



  

Page 82 of 120 
 

4. Have you completed academic study in an animal related subject? Please 

specify course name and level of education: 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

5. What industry do you currently work in? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

6. Please specify if you have worked with animals in a voluntary or employment 

basis, including what your general role was, which animal species you 

worked with and what setting this occurred (i.e. zoo, sanctuary, farm): 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

The following photographic images display an example of a seal enclosure in a 

UK zoo: 
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7. What are the legal requirements for seal / sea lion enclosures in the United 

Kingdom? Please select all correct answers from the following list:  

o Males and females must be housed separately  

o Adequate pool and land area must be provided  

o The pool length must be a minimum of 3 metres   

o Toys must be provided to play with (e.g. balls) 

o The pool must be a minimum depth of 2 metres at the deepest part of the 

pool 

o The animals must have access to land  

o No more than 15 animals should be housed in the enclosure   

o The pool must be a minimum depth of 5 metres at the deepest part of the 

pool  

o The pool length must be a minimum of two metres  

o They must not be housed with other animal species  

o Different enrichments (toys, interactive feeders) should be provided 

weekly   

o Barriers around the pool must be a minimum of 1.5 metres high  

o A variety of fish should be fed  

o Drinking water must be provided  

o No more than 10 animals should be housed in the enclosure  

o They must be provided with salt water to swim in  
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o They must be provided with weekly training sessions with zoo keepers 

o The animals must be health checked by a veterinarian monthly 

o One seal/sea lion must never be housed alone  

o Don’t know  

 

8. Are you aware of the Animal Welfare Act 2006 legislation? 

o Yes, and very familiar with its content  

o Yes, and familiar with various sections of the content  

o I know it exists, but unsure of the content  

o No, I have not heard of this legislation  

 

9. What are the five animal needs that must be met? Please list up to five  

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

 

10. How many times have you visited a Zoo (of which you remember your visit)?  

o Never  

o 1-5  

o 6-10  

o 10 + 

 

11. During those visits did you see seals / sea lion enclosures?  

o No  

o Yes  

o Not sure  
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12. Please list the name of the zoo/aquarium where you most recently saw seals 

or sea lions: 

……………………………………………………………………………………………… 

……………………………………………………………………………………………… 

Please answer questions 13 and 14 with regards to the enclosure you specified 

in question 12 

13. Were you satisfied with the enclosure provided to the seals / sea lions? 

o Yes, it was very good standard  

o Yes, but improvements could have been made  

o No, it was not adequate 

o Not applicable, I have never seen seals / sea lions in captivity   

 

14. If you believed improvements could have been made to that enclosure, 

please specify what they are: 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

15. Do you think seals and sea lions are a suitable animal to be kept in captivity?  

o Yes, they are well adapted to captivity  

o It depends on the standard of the enclosure  

o No, they should not be kept in captivity  

o Don’t know  

 

16. In your opinion, what features do you think a good standard seal / sea lion 

zoo enclosure should have? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 
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17. What seal / sea lion enclosure features do you think should be included in 

legal requirements? Please tick any that apply  

o Minimum enclosure space provided per animal    

o Specific dietary requirements for each life stage  

o Specific measurements for amount of land provided  

o Pool size: length, depth, width 

o Enrichment requirements  

o Scheduled health checks  

o Amount of training conducted  

o Limitations on time interacting with the public  

o Shelter from weather conditions  

o Space provided for the animal to choose to be out of view from the public   

o Materials used to build enclosure  

o Providing a naturalistic enclosure  

o Spaces animals can retreat in enclosure to separate themselves from the 

other animals in the enclosure  

o Housed in appropriate social structures / groupings  

o Limitations on number of animals housed in one enclosure  

 

 

18. Looking at the above photographic images of a seal enclosure, do you think 

this enclosure is a good standard?  
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o Yes, it is a good standard  

o Yes, but it could be improved  

o No, it is not of a good standard  

o Don’t know  

 

19. Please list what you believe are good features of the enclosure in the 

photographic images:  

………………………………………………………………………………………………

……………………………………………………………………………………………… 

20. Please list what you think could be improved about the enclosure in the 

photographic images and specify why: 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

Listed below are a series of statements regarding the use of animals in zoos. 

Circle the letters that indicate the extent to which you agree or disagree with the 

statement:  

SA = Strongly Agree, A = Agree, U = Undecided, D = Disagree, SD = Strongly 

Disagree 

1. It is morally wrong to hunt wild animals just for sport. 

SA          A          U          D          SD 

2. I do not think that there is anything wrong with using animals in medical 

research. 

SA          A          U          D          SD 

3. I think it is perfectly acceptable for cattle and hogs to be raised for human 

consumption. 
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SA          A          U          D          SD 

4. Basically, humans have the right to use animals as we see fit.  

SA          A          U          D          SD 

5. The slaughter of whales and dolphins should be immediately stopped even if 

it means some people will be out of work. 

SA          A          U          D          SD    

6. I sometimes get upset when I see wild animals in cages at zoos.  

SA          A          U          D          SD 

Thank you for completing this survey 

 

 

Closing message displayed at the end of the survey in both condition 1 and 

condition 2: 

Thank you for completing this survey.  

 

In case of interest to you:  

In the UK there are no legal requirements for minimum enclosure size for captive 

seals or sea lions. 

Legally, the five welfare needs encompassed by the Animal Welfare Act 2006 do 

apply to seal and sea lions. However, without minimum standards being 

specifically laid out in law, interpreting the five welfare needs can lead to 

significant variation in the standards of enclosures provided.    
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Thank you for taking the time to complete this survey. 

 

 

 

 

 

Appendix 2: Annotated GenStat Analysis Output 

 

Chi-square Goodness of Fit Test 

 

This test was conducted to test both the following hypotheses: 

 

Null Hypothesis (H0): An insignificant proportion of the participants will have 

expectations for pinniped enclosure size and quality that exceed legal 

requirements. 

Alternate Hypothesis (H1): A significant proportion of the participants will have 

expectations for pinniped enclosure size and quality that exceed legal 

requirements.  
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Null Hypothesis (H0): An insignificant proportion of participants will not know 

what the legal requirements are for pinniped enclosures.  

Alternate Hypothesis (H2): A significant proportion of participants will not know 

what the legal requirements are for pinniped enclosures.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The tally (see figure 38) was used to obtain the quantities of legal requirements 

selected and number of participants that selected each amount options. 

Figure 38: GenStat tally, illustrating the quantities of legal 

requirements selected (value) and number of participants (frequency) 

that selected the value of options.  
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The Chi-square goodness of fit test (see figure 39) illustrates the features 

participants believed were legal requirements was significantly different to what is 

legally required (χ2 (17) = 215.49, p<0.001). The null hypotheses for H1 and H2 are 

rejected (p<0.001). There were two correct legal requirement options, a 

significant proportion of participants did not choose two requirements and 

therefore did not know what the legal requirements for pinniped enclosures are. 

Additionally, instances in which a higher quantity than two options were selected 

indicates the participants have expectations for pinniped enclosure standards 

that exceed legal requirements.  

 

Chi-square Test of Association 

Chi-square test of association was conducted to test the following hypothesis: 

Null Hypothesis (H0): There will be no significant difference in public perception 

of enclosure size and quality between participants shown a larger, more 

naturalistic enclosure than participants shown a smaller, more barren enclosure.  

Figure 39: GenStat statistical output of Chi-square goodness of fit test 

for total number of legal requirements selected that participants believed 

were legally required for pinniped enclosures in the United Kingdom.  
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Alternate Hypothesis (H4): There will be a significant difference in public 

perception of enclosure size and quality between participants shown a larger, 

more naturalistic enclosure than participants shown a smaller, more barren 

enclosure.    

The participant perception of enclosure standard is categorised as follows: 1 = 

‘yes, it is a good standard’, 2 = ‘yes, but it could be improved’, 3 = ‘no, it is not of 

a good standard’, 4 = ‘don’t know.’ Condition 1 = naturalistic enclosure and 

condition 2 = barren enclosure. This data meets the Chi-square test of 

association assumptions; independent data reflects isolated events and uses 

frequencies rather than percentages or proportions (Freund, Wilson, and Mohr, 

2010).  
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The Chi-square test of association (see figure 40) shows a significant association 

between condition shown and public perception of enclosure standard 

(X2
(3)=122.23, p<0.001). For condition 1, the majority of participants selected 

option 1 or 2, perceiving the enclosure as a good standard. For condition 2, the 

majority of participants selected option 3, they did not perceive the enclosure as a 

good standard.   

 

Cramer’s V coefficient was calculated to quantify the strength of the association: 

 

 

 

 

The coefficient value (v = 0.854) is interpreted as a high association between 

condition shown and public perception of enclosure standard.   

 

Non-parametric Spearman’s Rank Correlation   

 

This correlation test was conducted to test the following hypothesis: 

Figure 40: GenStat statistical output illustrating Chi-square test of 

association for condition shown and participant perception of 

enclosure.  

  

122.23 

167 (2-1) 

0.73 0.854 
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Null Hypothesis (H0): There will be no correlation between public knowledge of 

the five animal welfare needs encompassed by the Animal Welfare Act 2006 and 

participant knowledge of pinniped enclosure legal requirements in the United 

Kingdom.    

Alternate Hypothesis (H3): Public knowledge of the five animal welfare needs 

encompassed by the Animal Welfare Act 2006, will positively correlate with 

participant knowledge of pinniped enclosure legal requirements in the United 

Kingdom. 

 

 

 

 

The null hypothesis is rejected, there is a significant but weak negative 

correlation (r=0.390, p<0.001) between number of correct animal welfare needs 

identified and number of pinniped enclosure legal requirements incorrectly 

selected (see figure 41).   

 

The following Spearman’s rank correlation test was conducted as a check, to test 

whether animal attitude score positively correlates with the number of features 

Figure 41: GenStat statistical output illustrating Spearman’s rank 

correlation test for participant knowledge of the five animal welfare needs 

and knowledge of pinniped enclosure legal requirements. 



  

Page 95 of 120 
 

selected that participants believe should be included in legal requirements for 

pinniped enclosures.  

 

 

 

 

 

 

 

The correlation between animal attitude score and participant perception on 

which features should be legally required for pinniped enclosures was not 

significant (p=0.073) (see figure 42). The p value is below 0.08 which is trending 

towards significance, perhaps with a larger participant sample this may have 

been significant. There is a very weak positive correlation (r=0.155, p=0.073), 

indicating as animal attitude score increases the number of features selected that 

participants believe should be included in legal requirements for pinniped 

enclosures increases.  

 

 

Independent T-test  

 

The following independent t-tests were conducted as checks.  

Figure 42: GenStat statistical output illustrating Spearman’s rank 

correlation test for participant animal attitude scale score and the 

quantity of features selected that participants believe should be legal 

requirements for pinniped enclosures.  
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To test whether condition shown (photographic images) effected the number of 

legal requirements participants believe are currently or should be legally required 

for pinniped enclosures. As presenting the photographic images at the beginning 

of the survey has the potential to effect participant response.  

 

 

 

1. Did condition shown effect number of legal requirements selected participants 

believe are included in law for pinniped enclosures in the United Kingdom? 

 

 

 

 

 

 

 

 

 

 

 

Boxplot for number of legal requirements 

selected  

Condition shown 

Histogram for number of legal requirements selected  

Condition 1 

Condition 2 

Normal Probability Plot for number of legal 

requirements selected, condition 1  

Normal Probability Plot for number of legal 

requirements selected, condition 2 
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The summary statistics (see figure 43) were used to assess the data for normal 

distribution. Ideally there should be symmetry in the boxplot with the median line 

in the middle of the box and similar length whiskers both sides. The histogram 

and boxplot distributions show a positive skew, this skew is causing a slight 

deviation from the assumption. However, the majority of the observations are 

close to line or within the confidence limits in the normal probability plots and the 

histogram curve meets the assumptions closely enough to proceed with the t-

test.  

 

 

 

 

 

 

 

 

Figure 43: GenStat summary statistics output: Boxplot, Histogram and 

Normal Probability Plot for number of legal requirements selected for 

pinniped enclosures that participants believe are legal requirements in the 

United Kingdom for condition 1 and condition 2.  
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The two-sample t-test result (figure 44) shows there was not a significant 

difference in number of features selected that participants believe are included in 

law for pinniped enclosures between the two conditions (t(165) = 1.42, p = 0.157), 

with participants in condition 1 (mean = 6.49, s.d. = 5.06, n = 81) choosing on 

average 1.1 more features compared to condition 2 (mean = 5.37, s.d. = 5.13, n 

= 86). From the calculated interval there is 95% confidence that number of 

features selected in condition 1 are between -0.4 lower and 2.7 higher than 

condition 2.    

 

 

 

 

 

 

 

 

Figure 44: GenStat statistical output of two-sample t-test for 

number of pinniped enclosure legal requirements selected that 

participants believe are legally required for pinniped enclosures 

in the United Kingdom, for condition 1 and condition 2.  
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2. Did condition shown effect number of features selected that participants 

believe should be included in law? 

 

 

 

 

 

Boxplot for number of legal requirements 

selected  

Condition shown 

Histogram for number of legal requirements selected  

Condition 1 

Condition 2 

Normal Probability Plot for number of legal 

requirements selected, condition 2 
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The summary statistics (see figure 45) were used to assess the data for normal 

distribution. Ideally there should be symmetry in the boxplot with the median line 

in the middle of the box and similar length whiskers both sides and the histogram 

curve should be bell-shaped. The histogram and boxplot distributions show a 

negative skew, this skew is causing a slight deviation from the assumption. 

However, the majority of the observations are close to line or within the 

confidence limits in the normal probability plots and the histogram curve meets 

the assumptions closely enough to proceed with the t-test.  

 

Normal Probability Plot for number of legal 

requirements selected, condition 1  

Figure 45: GenStat summary statistics output: Boxplot, Histogram and 

Normal Probability Plot for number of pinniped enclosure legal 

requirements selected that participants believe should be legally required 

for pinniped enclosures, for condition 1 and condition 2.   
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The two-sample t-test results (see figure 46) show there was not a significant 

difference in number of features selected that participants believe should be 

included in law between the two conditions (t(165) = 0.34, p = 0.734). With 

participants in condition 1 (mean = 10.72, s.d. = 4.03, n = 81) choosing on 

average 0.23 more features compared to condition 2 (mean = 10.49, s.d. = 4.6, n 

= 86). From the calculated interval there is 95% confidence that number of 

features selected in condition 1 are between -1.09 lower and 1.5 higher than 

condition 2.   

 

Figure 46: GenStat statistical output of two-sample t-test for 

number of pinniped enclosure legal requirements selected that 

participants believe should be legally required for pinniped 

enclosures, for condition 1 and condition 2.  
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3. Did the condition shown effect the participants animal attitude scale score? 
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As the animal attitude scale was included in other statistical analysis, this t-test 

was conducted to check whether the condition shown effected how participants 

answered the animal attitude scale. As the condition photographic images were 

presented to the participant prior to completing the animal attitude scale and 

presentation of information can alter participant response.  

 

 

 

 

 

 

 

 

Boxplot for participant animal attitude 

scale scores 

Histogram for participant animal attitude scale scores  

Condition 1 

Condition 2 

Normal Probability Plot for participant animal 

attitude scale scores, condition 1   

Normal Probability Plot for participant animal 

attitude scale scores, condition 2   

Condition shown 

Figure 47: GenStat summary statistics output: Boxplot, Histogram and 

Normal Probability Plot for participant animal attitude scale scores, for 

condition 1 and condition 2. 
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The summary statistics (see figure 47) were used to assess the data for normal 

distribution. Ideally there should be symmetry in the boxplot with the median line 

in the middle of the box and similar length whiskers both sides and the histogram 

curve should be bell-shaped. The boxplot and histogram distributions indicate a 

negative skew, causing a slight deviation from the assumption. However, the 

majority of observations are close to line and within the confidence limits in the 

normal probability plots and the histogram curve meets the assumptions closely 

enough to proceed with the t-test. 

 

 

 

 

 

 

 

 

 

 

The summary statistics (see figure 48) were used to obtain mean results for 

participant animal attitude scale scores for condition 1 and condition 2.   

 

Figure 48: Summary statistic software output for participant 

animal attitude scale scores, for condition 1 and condition 2. 
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The two-sample t-test results (see figure 49) show there was no significant 

difference in animal attitude score between the two conditions (t(165) = 0.37, p = 

0.710). With participants in condition 1 (mean = 20.25, s.d. = 3.2, n = 81) scoring 

on average 0.19 more compared to condition 2 (mean = 20.06, s.d. = 3.3, n = 

86). From the calculated interval there is 95% confidence that condition 1 animal 

attitude scores are between -0.8 lower and 1.2 higher than condition 2. 

Therefore, the participants AAS scores appear to reflect their underlying attitudes 

towards animal use as the condition shown did not affect participants animal 

welfare concern scores. 

Figure 49: GenStat statistical output of two-sample t-test for 

participant animal attitude scores, for condition 1 and condition 2.  
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Two-way Analysis of Variance (ANOVA)  

This was conducted as a check to test whether participant perception of 

enclosure standards was effected by condition shown and number of zoo visits. 

The five participants that had never visited a zoo were excluded from this test.  

 

 

 

 

 

 

 

 

 

 

 

 

The summary statistics (see figure 50) were used to assess the data for normal 

distribution. Although there are non-homogenous variances on the fitted-value 

plot and residuals are not following an exact straight line on the normal plot. The 

residuals on the histogram appear to follow normal distribution closely enough to 

continue with the two-way ANOVA.  

Perception of enclosure standards shown in condition 

photographs  

Figure 50: GenStat summary statistics output: 

Histogram, Fitted-value plot, Normal plot and Half-

Normal Plot for participant perception of enclosure 

standards shown in the condition photographic images. 
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Figure 52: GenStat statistical output of Two-way ANOVA for participant 

perception of enclosure standard, condition shown and number of zoo visits. 

Figure 51: GenStat summary table for participant perception of 

enclosure standard, condition shown and number of zoos visits the 

participant has experienced.  
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The condition shown to the participant significantly effected perception of 

enclosure standards (F(1,158)=88.10, p<0.001) (see figure 52). There was no 

significant effect of number of zoo visits on perception of enclosure standards 

(F(1,158)=3.12, p=0.079). Although, a p value of 0.079 can be considered as 

trending towards significance, if the sample was larger or the data collected was 

more detailed this may have been significant. The mean results can be seen in 

the summary table (figure 51). The majority of participants shown the naturalistic 

enclosure (condition 1) chose option 2 (yes, but it could be improved) as their 

perception of the enclosure standard (mean=1.982), indicating they perceived the 

enclosure as a good standard overall. The majority of participants shown the 

barren enclosure (condition 2) chose option 3 (no, it is not a good standard) as 

their perception of the enclosure standard (mean=2.966), indicating they did not 

perceive the enclosure as a good standard. There was no significant effect 

between the number of zoo visits and the condition shown (F(1,158)=0.15, 

p=0.699). No post hoc test was needed as there are two groups in each variable.  
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Appendix 3: Result Data from Qualtrics  

 

Tables and figures displaying questionnaire data collected via Qualtrics.  

Key:  

Condition 1 = photographic images of a higher standard naturalistic pinniped 

enclosure 

Condition 2 = photographic images of a lower standard barren pinniped 

enclosure 

In total there were 124 female participants and 43 male, with a fairly even split of 

gender between condition 1 and condition 2, see table 16.  

Table 16: Quantities of each gender that participated in the survey, 

including quantities per condition.  

Answer  Condition 1 Condition 2 Total  

Female  60 64 124 

Male  21 22 43 

   167 
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Participant ages varied from 18 to 75 years of age (see figure 53).   

 

 

See table 17 for quantities of participants that have or have not completed 

academic study in an animal related subject.  

Table 17: Number of participants that have or have not completed academic 

study in an animal related subject 

Answer Condition 1 Condition 2 Total  

Yes 11 6 17 

No 70 80 150 

   167 

 

 

 

 

Age in years 

N
u
m

b
e
r 

o
f 
p
a
rt

ic
ip

a
n
ts

  

Figure 53: Participant ages (in years). 
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See table 18 for number of participants that have experience working with 

animals in a voluntary or employment basis.  

Table 18: Do participants have experience working with animals in a 

voluntary or employment basis 

Answer Condition 1 Condition 2 Total  

Yes  18 12 30 

No 63 74 137 

   167 

 

See table 19 for frequencies of occurrence in which each feature that participants 

believe are legal requirements for pinniped enclosures in the UK were selected.    

Table 19: The number of times each feature was selected that participants 

believe are legal requirements for seal / sea lion enclosures in the United 

Kingdom   

Answer  Condition 

1 

Condition 

2 

Total  

Adequate pool and land area must be 

provided 

51 44 95 

The pool length must be a minimum of 3 

metres 

33 28 61 

Toys must be provided to play with (e.g. 

balls) 

35 22 57 

The animals must have access to land 44 35 79 

The pool must be a minimum depth of 5 

metres at the deepest part of the pool 

31 28 59 

They must not be housed with other 

animal species 

30 26 56 

Drinking water must be provided 27 27 54 

They must be provided with saltwater to 

swim in 

24 24 48 

The animals must be health checked by a 

veterinarian monthly 

39 34 73 

One seal/sea lion must never be housed 

alone 

25 22 47 

Different enrichments (toys/interactive 

feeders) should be provided weekly 

21 16 37 
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Barriers around the pool must be a 

minimum of 1.5 metres high 

23 22 45 

A variety of fish should be fed 28 33 61 

No more than 15 animals should be 

housed in the enclosure 

31 22 53 

The pool length must be a minimum of 

two metres 

10 6 16 

No more than 10 animals should be 

housed in the enclosure 

19 24 43 

The pool must be a minimum depth of 2 

metres at the deepest part of the pool 

24 19 43 

Males and females must be housed 

separately 

19 19 38 

They must be provided with weekly 

training sessions with zookeepers 

13 15 28 

Don’t know  27 37 64 

  

See table 20 for number of participants that are or are not aware of the Animal 

Welfare Act 2006 content.  

Table 20: Are participants aware of the Animal Welfare Act 2006 legislation 

Answer Condition 1 Condition 2 Total  

Yes, and very familiar with the 

content 

3 1 4 

Yes, and familiar with various 

section of the content 

5 4 9 

I know it exists, but unsure of the 

content 

21 28 49 

No, I have not heard of this 

legislation 

52 53 105 

   167 

 

 

 

 

See table 21 for how many of the five animal welfare needs participants were 

able to correctly identify.  
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Table 21: Number of correct animal needs encompassed by the Animal 

Welfare Act 2006 legislation each participant listed  

Number of correct 

welfare needs listed 

Condition 1 Condition 2 Total  

0  56 61 117 

1  7 6 13 

2 5 7 12 

3 5 9 14 

4 3 1 4 

5 - All five animal 

needs listed  

5 2 7 

   167 

 

See table 22 for number of zoo visits each participant can remember their visit.  

Table 22: Number of times participants have visited a Zoo (of which they 

remember their visit) 

Answer Condition 1 Condition 2 Total  

Never  1 4 5 

1 – 5 56 59 115 

6 – 10 11 12 23 

10 + 13 11 24 

   167 

 

 

 

 

 

 

See table 23 for number of participants that have seen a pinniped enclosure 

during a zoo visit, according to condition.  
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Table 23: Number of participants that saw a pinniped enclosure during a 

zoo visit  

Answer  Condition 1 Condition 2 Total  

Yes 46 46 92 

No  24 26 50 

Not sure  11 14 25 

   167 

 

See table 24 for participant perception on whether pinnipeds are suitable to be 

kept in captivity.  

Table 24: Do participants believe seals and sea lions are a suitable animal 

to be kept in captivity 

Answer  Condition 1 Condition 2 Total  

Yes, they are well 

adapted to captivity  

2 1 3 

It depends on the 

standard of the 

enclosure  

37 35 72 

No, they should not 

be kept in captivity  

35  46 81 

Don’t know  7 4 11 

   167 

 

See table 25 for features participants believe a good standard pinniped zoo 

enclosure should have and amount of times each feature was identified.  

 

 

 

Table 25: The features participants believe a good standard pinniped zoo 

enclosure should have (open question answers coded into key words) 
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Features  Condition 1 Condition 2 Total  

Enrichment  18 15 33 

Water 26 29 55 

Shelter  5 4 9 

Hide 7 7 14 

Natural  14 17 31 

Land 18 13 31 

Size 44 44 88 

Hygiene 4 4 8 

Social  10 12 22 

Secure 1 1 2 

None specified 18 21 39 

 

See table 26 for the frequency each feature was selected that participants 

believe should be legal requirements for pinniped enclosures.  

Table 26: The number of times each feature was selected that participants 

believe should be legal requirements for pinniped enclosures 

Feature  Condition 1 Condition 2 Total 

Minimum enclosure space provided 

per animal 

66 66 132 

Specific dietary requirements for 

each life stage 

55 67 122 

Specific measurements for amount 

of land provided 

56 62 118 

Minimum pool size: length/ depth/ 

width 

70 72 142 

Enrichment requirements 51 55 106 

Scheduled health checks 72 71 143 

Amount of animal training 

conducted 

39 38 77 

Limitations on time interacting with 

the public 

60 59 119 

Shelter from weather conditions 59 61 120 

Space provided for the animal to 

choose to be out of view from the 

public 

63 61 124 

Materials used to build enclosure 44 45 89 

Providing a naturalistic enclosure 62 64 126 

Spaces animals can retreat in 

enclosure to separate themselves 

56 63 119 
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from the other animals in the 

enclosure 

Housed in appropriate social 

structures / groupings 

58 55 113 

Limitations on number of animals 

housed in one enclosure 

58 64 122 

 

See table 27 for public perception on whether the pinniped enclosures shown in 

each condition were a good standard.  

Table 27: Do participants believe the photographic images of a pinniped 

enclosure shown in the questionnaire are a good standard 

Answer  Condition 1 Condition 2 Total  

Yes, it is a good 

standard  

27 1 28 

Yes, but it could 

be improved  

41 8 49 

No, it is not of a 

good standard  

6 73 79 

Don’t know  7 4 11 

   167 
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See figure 54 for features of the pinniped enclosures shown in the photographic 

images (condition 1 and 2) that participants believe were good enclosure 

features.  

 

 

 

See figure 55 for features of the condition pinniped enclosures that participants 

believed could be improved.  
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Features 

Condition 1 = higher standard naturalistic enclosure

Condition 2 = lower standard barren enclosure

Figure 54: Features of the pinniped enclosures shown in the photographic images 

(condition 1 and 2) that participants believe were good enclosure features (data 

collected from open question answers and coded into keywords).  
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Features 

Condition 1 = higher standard naturalistic enclosure

Condition 2 = lower standard barren enclosure

Figure 55: Features of the pinniped enclosure shown in the photographic images 

(condition 1 or condition 2) that participants believed could be improved (data 

collected as open question answers and coded into keywords.  
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Appendix 4: Converting Qualitative Data into Keywords  

 

See table 28 for guidance on how the open-question answers provided by 

participants when asked to identify good/bad/improvement enclosure features 

were coded into keywords.  

Table 28: List of pinniped enclosure feature keywords, the meaning of the 

keyword and participant response examples that were categorised as that 

keyword  

Keyword  Keyword meaning  Examples of participant 

questionnaire responses  

Water Availability and abundance 

of water   

“big pool” 

“access to water”  

“place to swim” 

Land Adequate/good provision of 

land  

“plenty of floor for them to lay 

down” 

“lots of floorspace” 

Size Relating to overall 

enclosure size, animals 

have adequate space 

“there is a lot of room” 

“there is space to distance 

themselves from each other” 

“big enclosure” 

Enrichment Provision of items or 

enclosure structures that 

provide psychological and 

physical stimulation  

“give them toys” 

“give them things to play with” 

“have things to keep them 

occupied” 

Shelter Shelter from environmental 

elements is provided  

“they have shade” 

“they can shelter from the 

weather” 

Hide The animals have areas of 

privacy to hide from people 

and other animals in the 

enclosure 

“they can hide from the public” 

“places to be alone” 

Hygiene The enclosure appears 

hygienic  

“it looks clean” 

“it isn’t dirty” 
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Natural The features (terrain, 

materials and aesthetic) 

imitates their natural habitat  

“it looks like where they would 

live in the wild”  

“they have sand and trees” 

“waterfall and rocks look like the 

beach”  

Design  The enclosure is 

aesthetically pleasing and is 

designed well for the animal 

needs  

“enclosure looks impressive” 

“interesting design” 

“well designed” 

Social  The animals are in 

appropriate social groups  

“they aren’t on their own” 

“they’re not overcrowded”  

“they have friends” 

“good number of animals” 

Secure The enclosure is secure 

preventing animal escapes 

or the public entering  

“big wall to keep animals in” 

“enclosure looks secure” 

 

Outside The enclosure has outside 

space  

“they get fresh air” 

“openness of enclosure is good” 

None  No features were specified  “don’t know” 

 

 

 

 

   

 


