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ABSTRACT 
 
 

This study aimed to evaluate the effect of two experimental sign treatments (one with a 

kinaesthetic addition) on adult visitor interest at two Kea exhibits within the greater Auckland 

region of New Zealand.  Visitor interest in the accompanying signage was indirectly measured 

by Attracting Power, Holding Time and Holding Power.  The effect of Kea behaviour on 

visitorsô allocation of viewing events within the exhibit space was also assessed.  The Attracting 

Power of the original signs accompanying Kea enclosures at the two zoological parks studied 

was 30% and 33%.  The Attracting Power of signage at the Kea enclosures increased to 55% 

under sign treatment 1 and increased again to 73% under the kinaesthetic sign treatment 2.  The 

difference in Attracting Power between the two experimental sign treatments was significant 

(P=0.0001).  The mean Holding Time of the two experimental sign treatments was 25.36seconds 

(treatment 1) and 26.08seconds (treatment 2).  This was not significant (P=0.887).  The Holding 

Power of the sign treatments differed by only 1% and was less than a quarter of the average time 

necessary to read all the text on the sign.  The study shows that the addition of multi modal and 

specifically kinaesthetic signage at Kea exhibits can increase at least one measure of visitor 

interest, namely Attracting Power at the two zoological parks involved in the study.  Further 

experimentation on the design of Kea signs is necessary to hold visitorsô interest for longer, in 

order to receive a message in its entirety.  In addition, there was no significant relationship seen 

between Kea behaviour and visitor interest in the enclosure and by association their interest in 

the accompanying signage. 
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1.0 INTRODUCTION 
 

 
 
1.1 Education and advocacy role of zoological parks 
 
 
With the ability to provide millions of visitors with safe, close encounters of living animals 

zoological parks are increasingly expected, if not environmentally obligated, to interpret the 

animals in their care and the threats to their survival, and provide positive, emotive experiences 

that inspire and engender both behavioural and attitudinal changes in their visitors for the 

ultimate benefit of conservation (World Association of Zoos and Aquariums (WAZA), 2005).  

 

To achieve maximal educational potential institutions are expected to be involved in formal 

educational programmes along with a variety of informal interpretive techniques using their staff 

and volunteers, their animals, their enclosures and accompanying graphics (WAZA, 2005).  In 

the case of threatened species these expectations are often reinforced in Species Survival or 

Captive Management Plans.    

 
 
 
1.2 Nestor notabilis 
 
 
An example of this expectation on captive facilities to provide interpretation and advocacy for 

the species they hold in their care can be found in the case of the worlds sole living alpine 

psittacine species, the Kea (Nestor notabilis).  The Kea is endemic to New Zealand and found to 

occur naturally only in the high altitude beech forest and alpine/montane areas of the South 

Island (Peat, 1995). They are a highly gregarious, curious and fearless species, with a large 

repertoire of play and social behaviours.   They are also one of the most intelligent extant avian 

species; with highly developed cognitive skills they show causal reasoning, associative learning, 
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and intensely manipulative exploratory behaviours (Diamond and Bond, 1999; Werdenich and 

Huber, 2006; Huber et al. 2001; Huber & Gadjon, 2006).  

 
These very traits have often lead them into a range of conflict with humans, as their associated 

lack of neophobia has them evidently óstealô, óransackô or ódestroyô the personal property and 

equipment of tourists, ski operators, farmers and local residents alike, culminating in greatly 

varying human perceptions of them (Peat, 1995. p7).  One of the most devastating human-Kea 

conflicts occurred in the 18
th
 century with the advent of European colonisation and associated 

habitat destruction, and the introduction of sheep in high country stations.  According to 

Marriner (1908) historical investigation, sheep began developing wounds of unknown origin in 

the early part of the 18
th
 century, often culminating in mortalities. In a short period these were 

linked to Kea, and rampant allegations in the press that most sheep mortalities were due to Kea 

predation.  Marrinerôs estimate put the mortalities caused by Kea closer to only 5% of the annual 

loss, yet the allegations were enough to result in a legal bounty system instituted by the New 

Zealand government in 1868, and the eventual loss of over 150,000 Kea until their partial legal 

protection in 1971 (Diamond & Bond, 1999).  Kea did not gain full protection under the New 

Zealand Wildlife Act 1953 until 1986 when estimates put their population between 1000-5000 in 

the wild (Andersen (1986) cited in Diamond and Bond, 1999).  Diffic ulties in accurately 

measuring the wild population and degree of introduced mammalian predation, due to the very 

nature of their terrain and nesting habits (Elliot & Kemp, 2004), still leaves their true population 

numbers, and thus their future survival in doubt.   Currently classified under the New Zealand 

Threat Classifications Systems List as Nationally Endangered (Hitchmough, 2002), carrying the 

stigma of sheep killers, and with ongoing human conflict due to their manipulative and 

destructive exploratory nature, they are a species deserving and needing of advocacy.  This 

comes not just from the stand point of maintaining New Zealandôs biodiversity, but also due to 

their significance as an iconic native species whose neophobia and associated interaction with 

humans attracts many tourists on a global scale.  Their lack of neophobia and cognitive abilities 
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has also made this species increasingly useful as a model for studying the evolution of 

ósensorimotor intelligence in nonhuman animalsô and thus theories for cognitive development in 

humans (Huber & Gadjdon, 2006 p.302).  

 

A captive management programme for Kea was established by the Department of Conservation 

in 1991 culminating in a published Captive Management Plan in 1996 (Pullar, 1996).  At this 

time a moratorium was placed on breeding Kea in captivity, making the goal of conservation 

education and advocacy the sole reason for Kea being held in captive facilities (Pullar, 1996).  

Despite this moratorium having since been relaxed for some facilities (A. Nelson, pers.comm. 

October 2007), all display institutions are expected to have ecologically and ethno culturally 

relevant displays supplemented by suitable advocacy material (such as signage) for the visiting 

public (Pullar, 1996).     

 

An unofficial review of the Captive Management Plan in 2002 critiqued the current standards 

and practices of captive facilities in advocating for this species, finding the current performance 

of interpretation in vast need of improvement (McKinlay et al. 2003).  From this review a goal 

was developed for the period 2003-2013 in which to ómaximise the conservation education and 

advocacy opportunities of captive Kea, with the main objective being for all institutions to 

alleviate some of the threats facing Kea in the wild, by having a positive effect on the attitudes of 

their visitors (McKinlay et al. 2003).  Although this review was never signed off, display 

institutions are expected not merely to provide information on Kea, but to help engender support 

for this endangered endemic. 
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1.3 Methods of interpretation 
 

There has been an increasing trend in zoological parks to use the animals themselves as a method 

of imparting these informal educational and advocacy based messages, namely through the use 

of human-animal handling interaction or keeper presentations.  Visitors to Auckland and 

Wellington Zoo for example can pay extra to have a close hands-on encounter with cheetah 

(www.wellingtonzoo.com/inform/visitor/encounters.html and 

www.aucklandzoo.co.nz/information/default.asp?sectionID=29 respectively).  Auckland Zoo 

also holds native fauna encounters that occur daily in the weekend and public holidays 

(www.aucklandzoo.co.nz/information/default.asp?sectionID=28), whereas Wellington provides 

daily keeper talks on kiwi (www.wellingtonzoo.com/inform/news/nr1181689021.html).  Live 

interpretation is seen as a priority within the World Zoo and Aquarium Conservation Strategy, 

being considered the most óeffective means of communicationô (WAZA, 2005).  This is 

supported by research comparing message delivery using traditional means (such as signage) 

against that using animal encounters (Yerke & Burns, 1991; Heinrich & Birney, 1992; Broad & 

Weiler 1998; Swanagan, 2000), particularly in regards to the effect on either visitor interest, 

responses or learning.  Results of a more recent study by Povey & Rios (2002) comparing an 

exhibit display of a clouded leopard against a personal encounter with the animal (on a lead 

within the zoological park grounds) showed a significant difference in viewing time between the 

two modes of interpretation in favour of the personal encounter.  A study by Anderson et al. 

(2003) comparing the effects of public animal training of an otter (with or without an oral 

interpretation) against passive exhibit viewing,  showed longer visitor exhibit stay times for the 

former rather than the later.   This is supported by the findings in Reading and Miller (2007) 

where over 2000 surveys of visitors to Denver Zoo demonstrated that visitors preferred receiving 

information from talks held by keepers or volunteers (53%) than just watching the animal (48%), 

or using accompanying graphics (39%).   

http://www.wellingtonzoo.com/inform/visitor/encounters.html
http://www.aucklandzoo.co.nz/information/default.asp?sectionID=29
http://www.aucklandzoo.co.nz/information/default.asp?sectionID=28
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Despite research showing live interpretation to be a more favourable method of communication 

(see above), in many instances live interpretation involves a keeper encounter or impromptu 

conversation lasting anywhere between 5 to 20 minutes.  This may occur on a given day only 

one or a few times a week, depending on the weather and visitor abundance. In a study on Kea 

exhibits in New Zealand by Parker (2007) for instance, only two-thirds of the facilities in the 

study gave educational talks.  These were either once a day or once a week, a third of which 

were given impromptu, and over half not advertised to the general public (Parker, 2007).  It is 

therefore likely that a majority of visitors to a zoological park throughout the week fall outside 

these days and times.    Aside from the apparent necessity for facilities to improve the 

advertising of such presentations (in order to positively impact on the number of visitors that are 

aware, and thus may attend them), it may be logistically difficult for the zoological park to 

increase the opportunities of the general public to interact with volunteers or keepers.  This 

leaves the enclosure itself, the animal(s) within, and the accompanying interpretive signage as an 

important part of the zoos informal educational service to the public, and its advocacy service to 

the animals they hold in their care. 

 
Findings in previous studies however have shown a heterogenous but consistently low incidence 

of visitor interest in signage accompanying exhibits.  Separate studies involving tiger exhibits 

reported varied results. 14% of visitors at a tiger exhibit within a zoological park compared to 

50% at an exhibit within a theme park read either a sign or free brochures (Broad & Weiler, 

1998).  4% of visitors in Bashaw & Maple (2001) study reported using the accompanying 

signage.  This is consistent with findings in Arndt et al. (1993) study at a lion exhibit where 5% 

of people read the original sign, and the same incidence was reported in Johnston (1998) study 

involving a number of polar bear exhibits.  In Povey & Rios (2002) the incidence of reading 

graphics at a clouded leopard enclosure was reported as 25%, similar to results found in Parker 

(2007) study of Kea exhibits, whereby 27% of the respondents to an exit survey reported reading 
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the sign.  Furthermore, 12.5% of the facilities in Parker (2007) study were not even accompanied 

by educational signs, in direct opposition with the Captive Management Plan for Kea 1995 and 

the 2002 Review.   In addition, findings based on pre and post surveys of visitors viewing Kea 

exhibits in Parkers study showed no significant improvement on the number of correct answers 

visitors gave on leaving the exhibit (Parker, 2007).  This implies that the type and use of the 

current signs accompanying Kea enclosures may be inappropriate as an educational or advocacy 

tool. 

 

This low incidence of visitor interest in signage at animal exhibits suggests that signs are not 

being portrayed in a manner that has appropriate or adequate Attracting Power. In the informal 

learning environment of a zoological park where learning is voluntary and often determined by 

the underlying interests, impulses, needs and motivations of the visitor (Falk, 2005), visitors 

often need to be coaxed and motivated into choosing to seek information. This may be a 

complex undertaking, particularly when studies suggest the primary motivation of these visitors 

is more recreational than educational (eg: Morgan & Hodgkinson, 1999; Tofield et al., 2003; 

Reading and Miller, 2007).  Yet the two need not be in opposition, and capturing visitor attention 

is considered to be the first step in the process of motivational interest, and thus in the eventual 

communication of an educational or advocacy based message (Bitgood, 2000).  

 

Several theoretical approaches to the idea of learner diversity have been used to suggest ways in 

which visitor interest in signage can be improved. Gardnerôs (1983) óTheory of Multiple 

Intelligencesô categorizes individuals into seven different cognitive learning styles based on their 

preferred or more dominant sensory mode (such as linguistic, interpersonal, logistic or 

kinaesthetic).  Furthermore, Falk & Dierkings (1992) óInteractive Experience Modelô suggests a 

particular individual will respond to the information that they encounter depending on a complex 

interaction between the personal, social and physical characteristics of both the individual 
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themselves and the exhibit.   In addition, a number of museum-based research studies have 

attempted to examine the numerous variables among different label designs that have an affect 

on visitor interest (for a summary refer Bitgood, 2002).   Visitor interest in these studies tend to 

be measured in terms of Attracting Power, Holding Time, and Holding Power (refer table 1 for 

definitions).  In combination, they imply the need to provide signs that are multi modal; 

combining a variety of visual stimuli with other sensory inputs in order to appeal to different 

learning styles, and thus to a greater percentage of the audience as a whole.  This has been 

supported by research evaluating the effectiveness of signs on visitor interest and learning in a 

number of non-museum based settings such as zoological and recreational parks.   

  

Table 1.  Definitions commonly used in the literature to measure visitor interest in signage. 

 
   
 TERM                                                              DEFINITION 
 

 
ATTRACTING POWER      The actual number of visitors who attend to a sign out of the    

                                         total number of visitors to the exhibit (Arndt et al. 1993)  

 
HOLDING TIME                 The cumulative duration of time (generally measured in seconds) that 

                                        visitors spend attending to the sign (Bitgood, 1994). 

 
HOLDING POWER            The mean duration of time spent attending to the sign compared to 

                                        the average time required to read all the text in the sign (Bitgood,1994).   

 

 
 
 

Within the context of a zoo environment Arndt et al. (1993) measured the effects of sign 

placement and design on visitor behaviour and learning at a lion exhibit, with the use of an 

interactive flip panel system.  In this design visitors are presented with a question, and must lift 

the flip panel in order to access the correct answer (Arndt et al. 1993).  75% more visitors were 

attracted to the sign with the interactive component, and Holding Time and short term learning 

were also seen to increase.   Similarly, Jensen (2006) aimed to evaluate the effect of using a sign 
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with an interactive flip panel system on visitor interest and memory recall at an ancient 

Bristlecone Pine Forest in America.  The Attracting Power of the more artistic and interactive 

sign was 26.5% higher than the original.  Holding Time also changed in favour of the more 

interactive sign despite the text remaining the same, and short term learning was also seen to 

increase.  These results support the theory that visitor interest can be enhanced with the 

implementation of more multi modal formats.   

 

 

1.4 Effects of animal behaviour on visitor interest 
 
 
Research by Bitgood and colleagues (Bitgood et al., 1986; Bitgood & Benefield, 1987; Patterson 

& Bitgood, 1987) suggest that visitor interest in an exhibit is correlated with the activity levels 

and behaviours displayed by the animals within.  A positive linear association was seen between 

exhibit viewing times (Holding Time) and an increase in animal activity over a range of 24 

species (excluding avian species) in a study undertaken by Bitgood et al. (1988).  In contrast, a 

study by Altman (1998) recording visitor conversations during observations of polar, sloth and 

spectacled bears suggested it was more the type of behaviour displayed rather than the level of 

activity that elicited more animal directed content, and by inference visitor interest in the animal 

or the exhibit.  Other research also suggests some link between animal behaviour and visitor 

interest, and more specifically relationships between activity budgets and visitor numbers.  

Again, most of these have focused on charismatic mega vertebrates or primates (eg: Mitchell et 

al. 1992; Hosey, 2000; Todd et al. 2006; Margulis et al. 2003), including a study by Johnston 

(1998) who scored polar bear activity on a 10 point scale where 10 represented the highest levels 

of activity (as perceived by visitors).  This study suggested that an increase in activity levels 

from 0 to 10 would lead to an estimated 339.47second increase in visitor viewing time. In 

Johnstonôs study, the small percentage of people who read the signs (5%) spent an average of 

46.65 additional seconds viewing the polar bear exhibits themselves.  Although essentially it has 
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not been part of the previous studies, this may suggest that there is a potential correlation 

between animal behaviours (and activity levels), and visitor interest in the signage 

accompanying enclosures.   However, the relationship between visitor interest and animal 

behaviour of any captive avian species is somewhat lacking in the literature.  What is available is 

mostly restricted to that investigating a causal relationship between the effect of visitor presence 

on the types and budgets of activities displayed by the birds (eg: Nimon & Dalziel, 1992; Keane 

& Marples, 2004), as opposed to the effect that these activities may have on visitor interest.   

 
 
 
1.5 Aims of the project 
 
 
This paper will present findings in relation to the following aims: 

1. Determine whether attention gain (Attracting Power), Holding Time and Holding Power 

of signage accompanying Kea exhibits (measures of visitor interest) differs with the 

addition of a hands-on and thus multi modal interactive.   

2. Assess whether certain types of Kea behaviours have a role to play in visitor interest in 

the enclosure, and by association their interest in the accompanying signage. 

 

 
 

2.0 METHODOLOGY 
 

 
Essentially the research was divided into two parts. The first was solely an observational study of 

visitors measuring Attracting Power, Holding Time and Holding Power of different sign 

conditions at the Kea enclosures studied.  The second part of the research involved an 

observational study of visitor viewing characteristics occurring concurrently with Kea behaviour 

while visitors were attending to the exhibit. 
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2.1 Background information 
 
 

2.1.1 Zoological park and Kea exhibit characteristics 
 
 
The study occurred at two zoological parks within the greater Auckland region of the North 

Island, New Zealand.  Franklin Zoo and Wildlife Sanctuary is a privately owned rural zoo 

covering over 3.5 hectares and is home to approximately 50 species (G. Strachan, pers.comm. 

October 2007).  Auckland Zoo is an urban-bound, city council owned zoo spanning 18 hectares 

and home to 179 species (A. Nelson, pers.comm, October 2007).   Both of the zoos hold two Kea 

on public display in outdoor enclosures; one of each sex, or both males, at Franklin and 

Auckland Zoo respectively.  All of the Kea in the study were adults.   

 

The dimension of the public Kea enclosure at Auckland Zoo ranges between 3.9m to 5m wide 

with a length of approximately 8m.  In comparison, the enclosure at Franklin Zoo is 

approximately 6.6m wide and between 4.7m to a further 2.25m long.  Both of the enclosures 

include the provision of natural exhibit features simulating parts of the lower altitude landscape 

of their natural environment such as rockwork, over hanging branches, logs, and a number of 

native trees and shrubs.  The Auckland enclosure includes a water feature and both enclosures 

were seen to include artificial food devices as a means of enrichment.  The enclosure at 

Auckland Zoo is in visual competition with three other native exhibits, whereas the enclosure at 

Franklin Zoo is in no direct visual competition with others.  Both of the exhibits have obvious 

chain link barriers between the visitor and the enclosure, preventing immersion into the exhibit 

setting. 
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The original sign at Franklin Zoo is 240mm x 170mm, includes black text on white laminated 

card with photos and borders in colour (refer Figure 1).  This is attached directly to the front of 

the enclosure toward the right hand side.  The original sign at Auckland Zoo is 600mm wide by 

between 820mm to 900mm long.  It includes white text on a brown and green background with a 

black transparent sketch of a Kea (refer Figure 2), and is fixed to a pole in-front of the left hand 

side of the main viewing area.  

 

                                                                               
                                     

  
 
 
 

2.1.2 Signage conditions and placement 
 
 
A sign was designed in such a way that it could provide two treatment conditions in an 

experimental approach to the study.  The first treatment condition involved the new sign without 

further manipulation (refer Figure 3).  The same sign was used for the second treatment 

condition with the exception that a hands on component was screwed onto the sign in place of 

the photo bottom left (refer Figure 4).  This consisted of a 3D cast from a female Keasô skull and 

bill, and both the left and right talons (provided by the Kea Conservation Trust).  It also included 

an invitation for the visitor to touch them, along with a question asking the reader what the Kea 

Figure 1. Photo of the original sign at Franklin Zoo. 

Figure 2. Photo of the original sign at 

Auckland Zoo. 
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can do with these ótoolsô (refer Figure 5).  This was added to test the primary aim of whether 

visitor interest in Kea signage would differ with the addition of a more multi sensory 

(specifically kinaesthetic) component. 

 
 

Figure 3.  Photo of Sign Treatment 1. 

 

 
 

Figure 4. Photo of Sign treatment 2. 

 

 
 

Figure 5.  Photo of the kinaesthetic addition to Sign treatment 2. 
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The sign was placed on an easel on the right side of the main viewing area of each enclosure 

facing toward the centre.  In the case of Franklin Zoo the closest (left) edge of the sign to the 

enclosure was 500mm in front of the enclosure barrier, with the furthest (right) edge standing 

approximately 280mm further in front.  Due to the nature of a ógarden edgeô in front of the 

enclosure at Auckland Zoo the sign was placed on the same angle on the right side of the main 

viewing area of the enclosure, but the closest edge stood a further 660mm in front of the barrier.  

When either sign was in place for data collection the original fixed signs were covered over 

using black plastic.  Once on the easel, the sign stood at approximately 1060mm tall with the 

bottom edge at approximately 540mm from the ground. 

 

The right hand side of the enclosure was chosen for the placement of the new signs after a 

preliminary observation of visitors at Franklin Zoo revealed the main traffic flow was from left 

to right, so that the majority of visitors would first view the enclosure.  This same position was 

selected at Auckland Zoo for the same reason.  In addition, due to the layout of Auckland Zoo 

any visitors that came from the right would have already had to have passed the Kea enclosure 

from the left.  A sign for the enclosure to the left of the Kea exhibit (Tuatara) could have also 

potentially acted as conflicting stimulus. 

 
 

2.1.3 Visitor characteristics 
 
 
Only visitors that appeared to be 18 years or older, excluding members that appeared to be from 

an educational group, zoo employees, or zoo volunteers were selected for the study.  

 

Visitors were observed as unobtrusively as possible while they were at the exhibit.   A visitor to 

the Kea exhibit was defined as one that entered a designated observation zone and at some point 

during the time within the zone directed their eyes toward the enclosure, or the accompanying 

signage (viewing event), regardless of whether they came to a standstill during that time.  The 
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observation zone extended 2.5 meters in front of the main viewing access to the enclosure, from 

one side to the other.   A person that walked through the observation zone without directing their 

eyes toward either the enclosure or the sign were not considered a visitor and thus were excluded 

from the study.   

 

2.2 Measuring visitor interest in accompanying signage 

 

A visitor was considered to have been reading the signage if his or her attention remained 

focused on it for a minimum of two seconds. This period was chosen because it was considered 

to be longer than necessary to merely identify the animal on display. Visitor interest in the 

signage of this study was considered to be represented by Attracting Power, Holding Time and 

Holding Power (refer to Table 2 for definitions).  Attracting power for treatment condition Sign 

2 also recorded the number of visitors who touched the 3D casts.  

 

Table 2.  Definitions of visitor viewing behaviour used to represent and analyze visitor interest in 

signage accompanying Kea enclosures. 

 
   
 CHARACTERISTIC                                                              DEFINITION 
 

 
ATTRACTING POWER      The actual number of visitors who attended to the sign for a 

                                         minimum of two seconds, out of the total number of visitors to the 

                                         enclosure.  Taken as both a percentage, and a proportion                         

                                         (successes (did attend) vs. failures (didnôt attend)). 

 
HOLDING TIME                 The cumulative duration of time (in seconds) that visitors spent 

                                        attending to the sign. 

 
HOLDING POWER            The mean duration of time spent attending to the sign compared to 

                                        the average time required to read all the text in the sign (Bitgood,1994).   
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2.2.1 Data collection procedure 

 
 
Data collection occurred between July and September 2007 and included a week of school 

holidays and weekends.  Sampling days were divided into four 70 minute time blocks of 

observation; 10:00-11:10, 11:20ï12:30, 12:40ï13:50 and 14:00ï15:10, and occurred over a 

combined total of 22 days. 

 

The collection of data for the Attracting Power of the original signs were taken over the course 

of both a Saturday and Sunday at Auckland Zoo and extended into a second Saturday and 

Sunday at Franklin Zoo. 

 

To measure the Attracting Power and Holding Time of the experimental sign conditions, a 

recording schedule was created to ensure each sign condition was sampled during each time 

period on both a Saturday and Sunday, counterbalanced across days so that each sign had been 

sampled in both morning and afternoon sessions on alternate days of the weekend, with the 

opposite occurring on the second weekend.  This was done to provide a balanced observation 

and allow for possible confounding variables such as weather, temperature, activity levels of the 

Kea and time of day effects (Crockett, 1996). (refer to the Table in Appendix 8.1).  Due to 

reduced visitor numbers at Franklin Zoo compared to Auckland Zoo, observations also included 

a third and fourth weekend, and a Monday and Tuesday of school holidays following the same 

principle, in order to achieve a sample size closer to that of Auckland Zoo.   

 

Due to the wide variation in the design, style and content of the original signs these were not 

included in observations for Holding Time.  Holding Time for the experimental sign treatments 

were recorded with the use of a stopwatch on lap time.   Only one adult per social group was 

selected.  This alternated between the first and second adult in walking order to enter the  
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observation zone.  The visitor was tracked until they left the zone, and the cumulative time spent 

viewing the sign was added and recorded before tracking another visitor.  If there was only one 

adult in the next social group, that visitor was selected regardless of whether or not the first or 

second adult was selected previously.  Attempts were made to balance the male-female ratio; 

hence if it appeared more females had been recorded, then the next adult male of a social group 

to enter the observation zone was selected regardless of their walking order. 

 
Due to temporal restraints a sample size was selected.  To ensure the sampling incorporated all 

the scheduled time blocks, approximately eight adults were first recorded per time schedule at 

Auckland Zoo for Attracting Power before then recording Holding Time for the same sign within 

the same time block.   Due to reduced visitor numbers at Franklin Zoo the recording of 

Attracting Power and Holding Time occurred on different days according to the schedule.  In 

total, 120 individuals and 71 individuals per signage condition were recorded for Attracting 

Power of all sign conditions at Auckland and Franklin Zoo respectively.  Holding Time of the 

experimental sign treatments (1 and 2) involved 50 individuals each at Auckland Zoo and 40 

individuals each at Franklin Zoo. 

 
Holding Power was calculated from the Holding Time of both sign treatments at each Zoological 

Park.  To do this 20 individuals not involved in the study were requested to read all the text in 

each version of the sign.  Each person was timed using a stopwatch to record the actual time 

required to read all the text.  This was then averaged across all individuals for use in the 

calculation (refer Table 2).  
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 2.3 Measuring the effects of Kea behaviour on visitor interest 

 
An ethogram for Kea was derived from Diamond & Bond (1991), Diamond & Bond, (2004) and 

Huber et al. (2001).  For ease of data collection and for analytical purposes the behavioural state 

of Kea was grouped into four independent categories with vocalization as a separate fifth 

category. This was related in part to Johnston (1998) ranking of animal behaviour groups based 

on visitor surveys highlighting certain types of behaviours as being perceived as more active or 

interesting than others, but was substituted with potentially corresponding species-specific 

behaviours of Kea, and a reduction in defined categories.  Vocalization was included as a 

mutually inclusive behaviour as this could occur with any of the other behavioural states and was 

considered to increase the amount of sensory stimuli available to the visitor and thus may affect 

visitor interest. For a definition of Kea behaviours and categories in this study refer to the 

ethogram in Appendix 8.3. 

 

2.3.1 Data collection procedure 

In order to correlate certain types of Kea behaviour with visitor interest in signage, a scan time 

sampling procedure was used to record Kea behaviour concurrently with visitor viewing 

behaviour.  This involved only the enclosure at Franklin Zoo with the use of the treatment 

condition Sign 2, and occurred over all time blocks (10:00-11:10, 11:20ï12:30, 12:40ï13:50 and 

14:00ï15:10).  This included a Saturday and a Sunday on separate weekends and one day of 

school holidays.  A programmed stopwatch with a discrete auditory signal fixed at six second 

intervals was started when an adult entered the observation zone.  An interval of 6 seconds was 

chosen after taking an average of enclosure viewing time from Schnackenberg (1997); Bitgood 

et al. (1988); Povey & Rios (2002); and Davey (2006).  This was close to 50 seconds, giving a 

potential of 10 (5 second interval) scan samples during an average viewing time.  A preliminary 

trial of the recording procedure proved this interval to be a fraction short in order to accurately 

record all Kea simultaneously with the visitor, so this was increased to an interval of 6 seconds 
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for the main study.  At the transition of each interval the Kea were first scanned from the left to 

the right of the enclosure before then viewing the visitor.  The first behaviour seen during each 

signalled scan was recorded on a data sheet derived from Crockett (1996) (refer Appendix 8.2).  

A measure of visitor interest was made based on the proportion of time visitors allocated to 

viewing either the enclosure or the sign.  This originally included an option of viewing neither 

the enclosure nor the sign but still being within the 2.5m observation zone.  Due to a low 

incidence of occurrence this was later combined with enclosure viewing for statistical analysis. 

This category was combined with enclosure viewing because the ultimate aim was to assess 

whether Kea behaviours affected visitor interest in the accompanying signage, rather than 

interest in the enclosure itself.  

 

The stopwatch was terminated when the adult left the observation zone.  Once any notes for the 

observation was completed, the next adult to enter the designated zone was tracked using the 

same principle as for Holding Time (alternating between the first and second adult of a social 

group, with attempts to balance the sex ratio).   In total, 59 visitors to the Kea enclosure were 

sampled for this part of the study, resulting in a combined scan total of 563 sample points. 

 

2.4 Statistical analysis 
 
 
All t he data were analysed using the computer programme SPSS (version 14). The Attracting 

Power of the two experimental sign treatments at the Kea enclosures were compared using Chi 

square analysis.   An independent samples t-test was used to determine any significant difference 

in the mean Holding Time of the two experimental sign conditions.  The corresponding Holding 

Power of the two signs did not require a statistical test.  The effect of Kea Behaviour categories 

on visitor interest in the enclosure, and by association their interest in Sign Treatment 2, was 

analysed using the non parametric Kruskal-Wallis test.  Results of all tests were analysed for 

statistical significance at the P = 0.05 level.   



 25 

3.0 RESULTS 

 
 

 
3.1 Sign treatment effects on visitor interest  
 
 

3.1.1 Attracting Power  
 
 
The Attracting Power of the different signage conditions varied across the two Zoological Parks 

in the study.  Taken as a percentage, there was a consistent trend for Attracting Power to increase 

from the Original Sign to Sign Treatment 1 and then increase again for Sign Treatment 2 at both 

facilities. (Table 3, Figure 6).    Overall there was a 20% increase in Attracting Power between 

the Original Sign at Auckland Zoo and Sign Treatment 1, and a further 15% increase between 

Sign Treatment 1 and 2.  This varied between the sexes, with a greater increase between Sign 

Treatment 1 and 2 seen with males (22%) to females (15%).   Similarly, there was a 31% 

increase in Attracting Power between the Original Sign at Franklin Zoo and Sign Treatment 1, 

and a further 19% increase between Sign Treatment 1 and 2.  As was the case with Auckland 

Zoo, this varied between the sexes, with a greater increase between Sign Treatment 1 and 2 seen 

with males (28%) to females (15%).  Of the visitors that attended to Sign Treatment 2 for two 

seconds or longer, 50% of the males and 48% of the females touched the 3D casts at Auckland 

Zoo.  There was a lower incidence of males handling the casts at Franklin Zoo with 32%, but a 

slightly higher incidence of females handling the 3D casts at 51%.  Overall, 47% of the visitors 

touched the 3D casts out of all recorded visitors that attended to the sign treatment for longer 

than two seconds.  
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Table 3.  Attracting Power of different signage treatments at Auckland Zoological Park and 

               Franklin Zoo and Wildlife Sanctuary. 

 
 
 
ATTRACTING POWER                ORIGINAL    SIGN 1     SIGN 2 3DCAST 
 

AUCKLAND ZOO MALES   30%     49%       71% 50% 

   FEMALES      37%     56%       66% 48% 

   OVERALL   33%     53%       68% 49% 

  
FRANKLIN ZOO MALES   25%     60%       88% 32% 

   FEMALES      33%     61%       76% 51% 

   OVERALL   30%     61%       80% 44% 

 
ZOOS COMBINED     (33)*        55%        73% 47% 

 
 
* Note that the wide variability in the signage type and design of the original signs may arguably make 

this combined percentage irrelevant.  
 

 

 

 

 

When the raw data for the Attracting Power of the two experimental sign treatments at both 

Zoological Parks were combined, expressed as proportions, and compared using Chi square, 

there was a significant difference in the proportion of individuals that were attracted to the 

different sign treatments (x²=12.394, df=1, P-value =0.0001).    
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Figure 6.  Comparison of the Attracting Power of different signage treatments based on visitor 

sex at (a) Auckland Zoological Park and (b) Franklin Zoological Park and Wildlife Sanctuary. 

Taken as a percentage of the actual number of males and females that visited the Kea enclosure.  
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3.1.2 Holding Time and Holding Power 
 
 
The mean Holding Time for individuals exposed to Sign Treatment 1 was 25.36 seconds 

(SE=4.22) compared to 26.08 seconds (SE= 2.74) for Sign Treatment 2.  Figure 7 is a 

representation of the Holding Time of the two experimental sign treatments.  On conducting an 

independent samples t-test the difference between the two sign treatments was insignificant  

(t= -0.143, df=182, P-value=0.887).  The Holding Power for Sign Treatment 1 was 23%.  There 

was a 1% increase in the Holding Power of the sign when the 3D casts were added (Sign 2).  

Table 4 provides a summary of the performance measures of the two experimental sign 

treatments. 

Table 4.  Performance measures for the Holding Time and Holding Power of the two 

experimental sign treatments. 

 

                                           SIGN 1                               SIGN 2                       P-Value 

 
HOLDING TIME 

   Mean 

   Median 

   Range 

 
 
HOLDING POWER 

 

 

25.36sec.(SE=4.22) 

14sec. 

330sec. 

 

 

23% 

 

 

26.08sec.(SE=2.74)    (P=0.877)                 

20sec. 

201sec. 

  

 

24% 
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Figure 7.  Box and whisker plot representing the Holding Time of the two experimental sign 

treatments. 
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3.2 Effects of kea behaviour on visitor interest 
 
 

The median proportion of time visitors to the Kea exhibit allocated to viewing the enclosure did 

not change significantly in relation to the percentage of time Kea spent displaying any of the 

categorised groups of behaviours. (Kruskal-Wallis, behaviours: type 1, x²=7.28, df=2, P-value = 

0.695; type 2, x²=1.862, df=2, P-value = 0.394; type 3, x²=0.910, df=3, P-value = 0.823; type 4, 

x²=4.155, df=2, P-value = 0.125; vocalising, x²=3.163, df=3, P-value = 0.367).  Figure 8(a-e) 

presents a summary of the median proportion of time visitors allocated to viewing the enclosure 

under each behaviour category.     
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Figure 8a.    Relationship between the median proportions of time visitors allocated to viewing 

the Kea enclosure with the percentage of time Kea spent displaying Category 1 behaviours. 
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Figure 8(b-c).    Relationship between the median proportions of time visitors allocated to 

viewing the Kea enclosure with the percentage of time Kea spent displaying b) Category 2 and c) 

Category 3 behaviours. 
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Figure 8(d-e).    Relationship between the median proportion of time visitors allocated to 

viewing the Kea enclosure with the percentage of time Kea spent displaying d) Category 4 

behaviours and e) spent vocalising. 
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4.0 DISCUSSION 
 

 
 

4.1 Sign treatment effects on visitor interest 
 
 
 

4.1.1 Attracting Power 
 
 
The Attracting Power of the original signs at 30% (Auckland) and 33% (Franklin) are generally 

higher than the reportedly low incidence of visitors reading accompanying graphics in previous 

studies.  In this study attention toward the sign was defined as the actual number of visitors who 

attended to the sign for a minimum of two seconds.   The studies reported previously either do 

not give a defined measurement of time in which a visitor was regarded as having viewed the 

sign (eg: Arndt et al. (1993) at 5%; Broad and Weiler (1998) at 14% and 50%; Johnston (1998) 

at 4%), or have used a different time frame as the definition.   Jensen (2006) for instance, with an 

incidence of sign reading at 56.8%, defined Attracting Power as the percentage of all visitors that 

stopped at the sign for at least one second, whereas Povey & Rios (2002) with an incidence of 

25% was based on 5 seconds or longer.  The wide diversity of institutions, exhibits, signage 

types and design, along with different definitions used for a visitor having used signs both within 

and between these studies make generalizations difficult  to make.  Even so, the results of this 

study do support Parker (2007) post-exit survey of individuals visiting Kea enclosures in New 

Zealand, with 27% of the respondents reporting that they used the sign.  It also supports the low 

incidence of sign reading found in studies generally.  Furthermore, the results in this study, in 

part, support the notion that this low incidence can be improved with the implementation of 

artistic elements designed to attract a potential reader.  There was an obvious increase seen in the 

Attracting Power of the original signs to the artistic Sign Treatment 1 at both zoological parks, 

and a further increase seen in the tactile Sign Treatment 2.  The overall percentage of visitors 

attracted to Sign Treatment 1 was 55% compared to Sign Treatment 2 at 73%; in other words an 

increase of 18%.  Although generalizations are problematic (due to the diverse range of contexts 
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in which studies have occurred), this increase in Attracting Power is very similar to Arndt et al. 

(1993) use of artistic designs and an interactive flip panel system as a tactile element.  In that 

study the difference between the two experimental sign conditions was 15%.  In Jensenôs (2006) 

study using a flip panel system, this difference is higher at 26.5%, but comparisons should be 

made lightly as Jensenôs study occurred outside the context of a zoological park and the sign was 

known to be the first visitors were presented with (and hence limited potential for the negative 

affects of visitor fatigue/cognitive overload discussed in Allen (2004)).   

 

Caution may be required in interpreting the positive increase seen in the Attracting Power for the 

experimental sign treatments as it is possible that the higher results were due to a factor in visitor 

demographics.  Regular visitors to the Zoological Park in question would potentially recognise it 

as a new sign and thus may interact with it because it is a novelty.    The apparent similarity in 

the Attracting Power of the original signs at Auckland and Franklin Zoo, despite the very broad 

difference in the style and design of the signs may support this notion, as does the similarity with 

Parker (2007) results.  However, anecdotally it appeared that individuals reading the original 

sign at Franklin Zoo were not able to actually read the sign from the distance the observer started 

recording them.   This is because the recording started when the visitor first appeared to direct 

their eyes on the sign, and did not take into consideration the eligibility of the sign from that 

distance.   It was apparent by visitors voicing the name óKeaô out loud to their social group that 

many could not read the title for some time after first looking toward it.   By the same anecdotal 

observations at Auckland Zoo it was clear that the species could be identified by name 

immediately upon observing the sign, regardless of the distance in which visitors were from the 

sign.  If this is true, Franklin Zoo may have a higher Attracting Power recorded for their original 

sign than is actually the case.  This in itself may explain the apparent similarity between the 

Attracting Power of the original signs at Auckland and Franklin Zoo (despite the broad 

difference in the style and design), rather than support the notion that any novelty factor 
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associated with them would have already worn off.   However, regardless of whether or not there 

is an added association with the new experimental signs as novelty factors, the difference in the 

Attracting Power between the two experimental sign treatments themselves, which only differed 

by a tactile component, was significant (P=0.0001).  This suggests that the kinaesthetic use of 3D 

casts is a significant causal factor in the level of Attracting Power.  Moreover, it indicates that 

the addition of multi modal designs, and particularly adding a kinaesthetic component to any 

accompanying interpretive at Kea enclosures, is effective in increasing the percentage of visitors 

that are attracted to the interpretive within the free-choice learning environment of a zoological 

park. 

 

 

4.1.2 Holding Time and Holding Power  
 
 
The results of this study do not support the hypothesis that adding a multi modal, tactile 

interactive in the form of a 3D cast can increase the Holding Time of signs at Kea enclosures.  

An insignificant difference (less than 1%) between the Holding Time of individuals exposed to 

the two experimental sign treatments (t= -0.143, df=182, P=0.887) is in contrast to the two 

studies mentioned in the introduction that used an artistic and interactive flip panel as the tactile 

component.  In Arndt et al. (1993) study there was a significant 24.1% increase in the Holding 

Time of the signs.  Additionally, the 6 second difference in the median holding time of the two 

experimental versions in this study was doubled in Jensenôs (2006) study using an interactive flip 

panel system, and moreover was found to be significantly different with a P-value of 0.045.  This 

may suggest that the use of a flip panel system for an added kinaesthetic component can have a 

greater effect on the Holding Time of signs than using 3D casts.  In addition, the Holding Power 

for Sign Treatment 1 was 23%, indicating the average time spent reading the sign was less than a 

quarter of what was required to read the whole sign.  There was a 1% increase in the Holding 

Power of the sign when the 3D casts were added (Sign treatment 2).  This result also differs 
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vastly from Arndt et al. (1993) and Jensen (2006) study.  Holding Power in Arndt et al. (1993) 

study was 98% for the artistic design and 113% for the flip panel version, indicating that visitors 

to the artistic design spent nearly the whole required time necessary to read all the text, and those 

to the flip panel spent longer than was actually required.  This result varies again in Jensenôs 

(2006) study in which the Holding Power of the first version without the interactive flip panel 

was nearly 75% of the required time necessary to read the sign, and the interactive flip panel 

version was only a second short of the required time.   Even keeping in mind the diverse contexts 

in which the studies have occurred, the poor results in this study in comparison may suggest that 

the use of flip panels (as opposed to 3D casts) may be a greater method for holding visitor 

interest.  Alternatively, it is widely considered that the amount of text within signs plays a major 

factor in attracting and holding visitors, with a negative association found between this and an 

increase in text (Bitgood, 2002; Serrel, 1996).  The much greater increase in the Holding Time of 

the two previous studies involving flip panel systems may therefore be a component of panels 

hiding the amount of text, and thus the perceived effort to read the label (Bitgood, 2002; Serrel, 

1996), in which case two variables are acting in concert to produce this effect on Holding Time 

rather than merely the one factor of an increase in tactile stimuli.  The very nature of the flip 

panel system which hides the correct answers to a question means visitors can test their 

knowledge before physically interacting with the sign to receive the correct answer.   This may 

appeal to an added style of learning beyond kinaesthetic stimuli, confounding the comparison 

between studies.  The total number of words on the experimental signs (excluding the 3D 

addition) was 430.  The low Holding Time of Sign Treatment 1 may suggest that this amount is 

negatively affecting visitor interest, and may therefore be an overpowering factor that it is 

having a negative effect against the Holding Time of these signs.  This may prevent the potential 

benefit of the interactive, kinaesthetic component on the overall Holding Time of sign  

treatment 2.   It may be necessary to test the tactile component under different sign treatments 

with a range of word counts to explore this possibility.   




