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ABSTRACT

This studyaimed to evaluate the effect of twaperimental sign treatmentsn@witha

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 efdé¢tea behaviour on
visitorsdallocation of viewing events within the exhibit space was also assessedttrHuting

Power of theoriginal signs accompanying Kea enclosures at the two zoological parks studied
was30% and 33%. The Attracting Power ofjsage at the Kea enclosures increased to 55%
under sign treatment 1 and increased again to 73% under the kinaestim¢tEatmen®. The
difference in Attracting Power between the two experimental sign treatments was significant
(P=0.0001). The meanditing Time of the two experimental sign treatmemés 25.36econds
(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 thetawerage
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 P@w at the two zoologicalgrks involved in the study. uher
experimentation othedesignof Kea signss necessary to hold i s i iritevestfer fonger, in

order to receive a message in its entirdtyaddition, there was no significant relationship seen
between Kea behavioand visitor interest in thenclosureand by association thaimterest 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 millionsfovisitors with safe, closeneounters of living animals
zoological parks are increasingly expected, if not environmentally obligatederpret the

animals in their carandthe threats to their survival, and provide positive, emotive experiences
thatinspire and engender both behavioural and attitudinal changes in their Vwitibrs

ultimate benefit of conservatidqiVorld Association of Zoos and Aquariums (WAZA&005).

To achieve maximal educational potential institutions are expected to lheeithwo formal
educational programmes along with a variety of informal intengré&chniques using their staff
andvolunteers, their animals, their enclosures and accompanying gr@AZA, 2005). In

the case of threatened species these expectatmp$@nreinforcedin Species Survival or

Captive Management Plans.

1.2 Nestor notabilis

An example of this expectatian captive facilities to provide interpretation and advocacy for
the species they hold in their ca@n be found in the case ottlvorldssole living alpine
psittacine species, the Kddgstornotabilis). The Kea isendemic 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 higghgegarious, curious and fearless species, with a large
repertoire of play and social behaviours. They are also one of the most intelktgariavian

species; with highly developed cognitive skills they show causal reasoning, associative learning,



andintensely manipulative exploratory behaviours (Diamond and B®@D;Werdenich and

Huber, 2006; Huber et al. 2001; HuldeGadjon,2006).

These very traits have often lead them into a range of conflict with huasatigir associated
lack of neophobiahas them evidentlgsteaf Gansacloor alestroypthe personal property and
equipment of tourists, ski operators, farmers and local residents alike, culminating in greatly
varying human perceptions of thePe@t, 1995p7). One of the most dastating hmanKea
conflicts occurred ithe 18" centurywith theadvent ofEuropean colonisatioand associated
habitat destructiogrand thantroduction of sheep in high country statio@sccording to

Marriner (1908historical investigationsheep began develiog woundsof unknown originin

the early part of the f8century oftenculminatingin mortaities. In a short periothese were
linked toKea,and rampant allegations in the press that most sheep mortalities were due to Kea
predation.Ma r r i n e tefputheenortalities @aused by Kebser 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 1868nd the eventual loss of over 150,000 Kea until their pargal le
protection in 1971Diamond & Bond, 1999). Kea did not gain full protection under the New
Zealand Wildlife Act 1953 until 1986 when estimates put their population betweerb0000n

the wild (Andersen 1986 cited inDiamond and Bond, 1999Diffic ulties in accurately
measuring the wild population and degree of introduced mammalian predation, due to the very
nature of their terrain and nesting halfdliot & Kemp, 2009, still leaves theitrue population
numbersand thugheir future survivain doubt. Currently classified under the New Zealand
Threat Classifications Systems List as Nationally Endandgétiégchmough, 2002)carrying the
stigma of sheep killers, and with ongoing human conflict due to their manipulative and
destructive exploratgrnature, they are a species deserving and needing of advddasy.

comes not just frorthe stand point of maintaining New Zeal&nbiodiversity butalsodue to

their significanceas aniconic native species whose neophobia and associated interadton w

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 foodaldyingthe evolution of
Gensorimotor intelligence in nonhuman anirdals a n dhearidsfor sognitive development in

humangHuber & Gadjdon, 2006 p.302).

A captive managementg@gramme for Kea was established by the Department of Conservation
in 1991 culminating in a published Captive Management Plan in (F28&r, 1996) At this

time amoratorium was placed on breeding Kea in captivity, making the goal of conservation
education and advocacy the sole reason for Kea being held in daptlitees (Pullar, 1995

Despite this moratorium having since been relaxed for some faditidéelson, pers.comm.
October 200y, all display institutions are expectedhaveecologicallyandethno culturally
relevantdisplayssupplemented by suitabdelvocacy materias(ich asignage)or the visiting

public (Pullar, 1996.

An unofficialreview of the Captive Management Plan in 2@6#8qued thecurrent standards

and practicesf captive facilities irmdvocaing for this speciedindingthe current performance

of interpretation irvastneed of improvemer{McKinlay et al. 2003 From this eview a goal

was developed forthe period20R@30 13 i n which to dédmaxi mi se t he
advocay opportunities of captive Kewith the main objective being for all institutions to

alleviate some athe threats facing Kea in the wijldy having a positive effect on thadtitudes of

their visitors(McKinlay et al. 2003. Although this review was never signed offsglay

institutionsare expected naherelyto provide informatioron Kea,butto help engendesupport

for thisendangered endsc.



1.3 Methods of interpretation

There tas been an increasing trend ovologicalparks to use the animals themselves as a method
of imparting these informal educational and advocacy based messages, namely through the use
of humananimal handling iteraction or keeper presentationgisitors to Auckland and

Wellington Zoo for example can pay extra to have a daselson encounter with cheetah

(www.wellingtonzoo.com/informvisitor/encounters.htndnd

www.aucklandzoo.co.nz/information/default.asp?sectioniDe@fectively. Auckland Zoo

also holds nativéauna ecounters thabccur daily in he weekend and public holidays

(www.aucklandzoo.co.nz/information/default.asp?sectioniDa2Bereas Wellington provides

daily keeper talks on kiwiwww.wellingtonzoo.com/iform/news/nr1181689021.htimlLive

interpretation is seen as a priority within the World Zoo and Aquarium Conservation Strategy,
being considered the most o6effective means o
supported by researcdomparing message ldery using traditional means (such as signage)
against that using animal encount@fsrke & Burns, 1991; Heinrich & Birney1992 Broad &
Weiler 1998; Swanagan, 200@articularly in regards to the effect on either visitor interest,
responses or leamyg. Results of a more recent study by PodeRios (2002) comparing an
exhibit display of a clouded leopard against a personal encounter with the @mriradead

within the zoological park grounyilshowed a significant difference in viewing time betwten

two modes of interpretation in favour of thersonakncounter.A study by Anderso et al.

(2003) comparing the effects of public animal training of an ¢tté¢h or without an oral
interpretatiof against passive exhibit viewinghowedonger vsitor exhibit stay timefor the
formerrather than the later This is supported by the findings in Reading and Miller (2007)
whereover 2000 surveys of visitors to Denver Ztemonstratethatvisitors preferred receiving
information fromtalks held bykeepers owvoluntees (53%)thanjust watching the animal (48%)

or usingaccompanyingraphics (39%)
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Despiteresearch showing live interpretation to be a more favourable method of communication
(seeabove)n manyinstances live interpretatianvolves a keeper encounter or impromptu
conversation lasting anywhere between 5 to 20 minukéss mayoccur on a given dagnly

one or a few times a weettepending on the weather and visitor abundaincastudyon Kea
exhibits in New Zealanty Parker(2007) for instancepnly two-thirds of the facilities in the
study gave educational talks. These were either once a day or once a Whéelqf which

were given impromptuand overhalf not advertised to the general pul{iRarker, 200Y. It is
therefoe likely that amajority of visitors to a nological park throughout the weefll outside
these days and timesAside from theapparennecessity for facilities to improve the
advertising of such presentatiafiis orderto positivedy impact on the nmber of visitors that are
aware,and thus may attertier), it may be logistically difficult for the zoological park to
increaseahe opportunitie®f the general publito interact with volunteers or keepefBhis
leavesthe enclosure itself, the animalgithin, and the accompanying interpretive signagan
important part of the zoos informal educational service to the pallitits advocacy service to

the animals they hold in their care.

Findings in previous studies however have showatarogenoubut consistently low incidence
of visitor interest in signageaccompanying exhibits. eparate studies involving tiger exhibits
reportedvariedresults 14% of visitors aatiger exhibit within a zoological parkompared to
50% atan exhibit within a thera parkread either a sign or free brochures (Broad &il&/e
1998). 4% of visitors in Bashaw. Maple (200]) study reported using the accompanying
signage.This is consistenwith findingsin Arndt et al. (1993) study at a lion exhilibhere5%

of peopleread the original sign, and the same incidence was repordetimston (1998tudy
involving a number of polar bear exhibitsa Povey& Rios (2002)theincidenceof reading
graphics at a clouded leopard enclosure was reportegbassimilar to resultfound inParker

(2007) studyof Kea exhibitswhereby27% of the respondents to an exit survey repomrtading
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the sign Furthermore, 12.5% of tHacilities in Parker (200ystudy were not even accompanied
by educational signs, in direct oppositioniwihe Captive Management Plan for Kea 1995 and
the2002 Review In addition,findingsbasedn pre and posturveys of visitors viewing Kea
exhibitsin Parkers studghowed no significant improvement on the number of correct answers
visitors gave on leang the exhibitParker, 200). This impliesthat the type and use tife
currentsigns accompanying Kea enclosures manbppropriateas aneducationabr advocacy

tool.

This low incidence of visitor interest in signage at animal exhshiggests thasignsarenot

being portrayed in a manneiatrhas appropriate or adequate Attractiogv€r. In the infomal
learning environment of a zoologicank where learning is voluntary and often determined by
the underlying interests, impulses, needs and ratdins 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 mativd these visitors

is more recreational than ecdational(eg: Morgan & Hodgkinson, 1999; Tofield et al., 2003
Reading and Miller, 20Q7 Yet the twoneed not be in oppositipandcapturing visitor attention
is considered to be the first step in the process of motivational intemdghus in theventual

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 interesin signage can be improved Gar dner 6 syof(MLUIgpR3) O Theo
I nt el | datggerizesaligiduals into seven different cognitive learning styles based on their
preferredor more dominant sensory mode (such as linguistic, interpersonal, logistic or

kinaeshetic). Furthermoreralk & Dierkings (1992 | nt er act i ve dtggpsear i enc
particular individual willrespond to the information that they encoudegrenthg on a complex

interaction between the personal, social and physical characteridiothttieindividual
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themselvesind the extait. In addition a number omuseumbased research studies have
attempted to examint@e numerous variablesnongdifferent label designthathave amffect
onvisitor interesifor a summaryeferBitgood, 2002. Visitor interest in these studiesitbto

be measured in terms of Attracting Power, Holding Time, and Holding Power (refer table 1 for
definitions). In combination, they imply the ne¢ad provide signs that are muitiodal;

combining a variety of visual stimuli with other sensory inpatsrder 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 norAmuseum based settingsch as zoological and recreational parks

Table 1. Definitionscommonly usedh the literaturéo measureisitor interest in signage.

TERM DEFINITION

ATTRACTING POWER  The actal number of visitors who atterd a signout of the
total numbeiof visitors to theexhibit (Arndt et al1993)

HOLDING TIME The cumulative duration of timgenerally measured in seconds)ttha
visitors spendttending to the sig(Bitgood, 1994)

HOLDING POWER The mean duration of timspent attending to the sigompared to
the average time qeliired toread all the text in the sign (Bitgod994).

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
interactiveflip panel system. In this design visitors are presented with a question, and must lift
the flip panel in ader to access the correct answer (Arndt et al. 1993% more visitors were
attracted to the sign with the interactive component, and Holding Time artdestm learning

were also seen to increase. Similallgnsen (2006) aimed to evaluate the efiécising a sign
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with aninteractive flip panel systewn visitor interest and memory recall an ancient
Bristlecone Pine Forest in Americd@heAttracting Power of thenore artistic and interactive
sighwas26.5%higher tharthe original. Holding Time also changed in favour of the more
interactive sign despite the text remaining the same, and short term leaasiadso seen to
increase These resultsupportthe 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 aB6;1Bitgood & Benefield, 198 Patteson

& 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
exhibitviewing times(Holding Time)and an increase emimal activity over a rege of 24

species (excludingvian species) in a study undertaken by Bitgood. €1888). In contrast, a

study by Altman (198) recording visitor conversations during observationgatér, sloth and
spectacled beamiggested iwas more the type difehaviourdisplayed rather than the level of

activity that elicited more animal directed contearid by inferenceisitor interesin the animal

or theexhibit Other research also suggests some link between animal behaviousitord vi

interest and more specificallgelationships between activity budgets and visitor numbers.

Again, most of these have focused on charismatic mega vertebrates or pragdteell et

al. 1992 Hosey, 2000Todd et al. 2006vargulis 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 visitays This study suggested that an increase in activity levels

from 0 to 10 would lead toneestimated 339.47second increase in visitor viewing time. In
Johnstos studythe small percentage of people who read the signs (5%) spent an average of

46.65 additional seconds viewing the polar bear exhibits themseéltbough essentially it has
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notbeen part of the previous studies, this may suggest that there is a potengiakion
betweeranimal behaviourg@nd activity levels)and visitor interest ithe signage
accompanyingnclosures. However, the relationship between visitor interdstramal
behaviour of any captive avian species is somewhat lacking in the litergtnat is available is
mostly restricted tohatinvestigating a causal relationstiptween the effect of visitor presence
on the types and budgets of activities dispthipy the birdsgg: 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. Determinewhethe attention gain (&ractingPower),Holding Time and Holding &wer
of signage accompanying Kea exhibits (measures of visitor interestsalith the
addition of a handsn and tlusmulti modal interactive.

2. Assessvhethercertain types of Kea behavi@have a role to play in visitor interest in

the enclosure, and @assodition 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 masuring 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 behavio

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 ocurred at two @ological paks within the greater Aucklan@gion of the North
Island, New ZealandFranklin Zoo and Wildlife Sanctuary is a privately owned rural zoo
covering over 3.5 hectares and is home to approximately 50 sf@cktsachan, pers.comm
October 2007) Auckland Zoo is an urbabound city council ownedzoospanningl8 hectares
and home td 79 speciegA. Nelson, pers.compOctober 2007) Both of the zoos hold two Kea
on public displayn outdoor enclosuresne of each sexrbothmales at Franklinand

Auckland Zoorespectively.All of the Keain the studywereadults.

The dimensiorof the public Kea eclosureat Auckland Zoo ranges between 3.9m to 5m wide
with a length ofapproximately8Bm. In comparison, the enclosureFaainklin Zoo is
approximatelys.6m wide and between 4.7ma further 2.25m longBoth of theenclosures
include the provision of natural exhibit features simulating parts dbtlier altitude landscape
of their natural environmermsiuch asockwork, over hanging branches, logada numier of
native trees and shrubs. Theckland enclosure includes a water featand botlenclosures
were seen to include artificitdod devicesas a means of enrichmenthe enclosure at
Auckland Zoo is in visual competition with three other native exhibiteereas the enclosure at
Franklin Zoo is in ndairectvisual competitiorwith others. Both of thexhibitshave obvious
chain link barriers between the visitor and the enclogueyenting immersion into the exhibit

setting.
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The original sign at Franklin Zoo is 240mniX0mm, includes black text on white laminated
card wih photos and borders in coldwefer Figure 1) This isattached directly to the front of
the enclosure toward the right hand sidée original sigrat Auckland Zoo is 60mm wide by
between 820mm to 9@@m long. It includes white text on a brown amden background with a

black transparent sketdf a Kea(refer Figure 2)and is fixed to a pole ifront of the left hand

side of the main viewing area

Birds wrongly accused,
, pose thousands shot!
at to K :illed by bounty hunters in the 1940',
ea were suspected of killing sheep, the
e New Zealand birds, New Zealand government b2 or
ected by law. each Kea beak brought i
occasionally attack sick,
nly mountain parrot, Kea dead sheep but are not
are found in the mountains of the South of healthy sheep.
Island between 600m - 2000m altitude.
Unique adaptations
* strong beaks - make it easy to break
and rip food apart. Males have a longer
arched bill than females.

(Can you tell the difference?

* fancy footwork - adapted for climbing
and grasping food with ease.

« powerful fliers - Kea delight in wheeling
in strong winds. Catch a flash of their
scarlet underwing.

To boldly g
lligent, inquisitive bir
, thei

Figure 1.Photo of the nginal sign at Franklirzoo.

Figure 2.Photo of the aginal sign at
AucklandZoo.

2.1.2 Signage conditions and placement

A sign was designed in such a way that it cqartovidetwo treatment conditions in an
experimental approach to the study. The first treatment conditioived thenew signwithout
further manipulation (refer Figure 3Yhe 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 (reféfigure 4. This consisteaf a 3D cast from a fen@mKeadskull and

bill, and both the left and right talons (providedtbg Kea Conservation Trust). It alsecluded

an invitationfor the visitorto touchthem along with a question asking the reader what the Kea
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can do wi t (refer Figeess5 Thistwasadldeddo test the primary aim of whether
visitor interest in Kea signage would differ with the addition of a more multi sensory

(specifically kinaestheti@omponent

Figure 5. Photo of he kinaesthetic addition to Sign treatment 2.
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Thesign 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) ettgesign to the

enclosure was 500mm front of the enclosurearrier, with the furthest (right) edge standing
approximatly 280mmfurtherinf r on t . Due to the frommdfthe e of a
enclosure at Auckland Zoo the sign was placed osdhee angle on the right side of the main
viewing area of the enclosyteut the closest edge stood a further 660mifnont of the barrier.

When either sign wain place for data collectidhe original fixed siga were covered over

using black plasticOnce 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 atdnklin Zoo revealed the main traffic flow was from left

to right, so thathe majority ofvisitors 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 vsitors 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 observeds unobtrusivig as possiblevhile they wereat the exhibit A visitor to
the Kea exhibit was defined as one that entered a designated observatiandzaheome point
during the time within the zordirected their eyes towatbe enclosure, or treccompanying

signageg(viewing event) regardles of whether they came to a standstill during that tifitee
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observation zone extended 2&tersin front of the main viewing access to the enclostnanm
onesideto the other. A person that walked through the observation zone wittlioeitting their
eyestoward 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 attentaoned
focused on it for a minimum of two secondlbis periodwaschosen because it wasnsidered
to be longer than necessary to mgidentify the animabn display Visitor interest in the
signage of this study was considered to be representedragtiktg Power, Holding Time and
Holding Power(referto Table 2for definitiong. Attracting power for treatment condition Sign

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

Table 2 Definitions of visitor viewing behaviour usedtepresent and analyze visitor interest in
signage accompanying Kea enclosures.

CHARACTERISTIC DEFINITION

ATTRACTING POWER  The actual number of visitors who attedde 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.f ai | ures Jdi dndét at

HOLDING TIME The cumulative duration of time (in seconds) that visitors spent
attending to the sign.

HOLDING POWER The mean duration of timgpent attending to the sigompared to
the average time geired to read all the text in the sign (Bitggiab4).
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2.2.1 Data collection procedure

Data collection occurred betwedualy and September 20@nd includedh week of school
holidays and weekends. Sampling days were divided into four 70 minute time blocks of
observation; 10:0Q1:10, 11:2012:30, 12:4013:50 and 14:001L5:1Q and occurred over a

combined total of 22 days.

The collection of data for the Attractingg®er of the original sigs weretaken over the course
of both a Saturday and Sunday at Auckland Zoo and extended into a second Saturday and

Sunday at Franklin Zoo.

To measurg¢he Attracting Power andolding Timeof 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 afteon 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 tine of day effects (Crockett, 199@)efer to the Table ildppendix8.1). Due to

reduced visitor numbers at Franklin Zoo compared to Aucklamg @servations also included

a thirdand fourthweekendand aMonday and Tuesday of school holidays followthg 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 n observatins for Holding Time. Holdingime forthe expeimental sign treatments
wererecordedwith the use o stopwatch on lap timeOnly 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 tracketluhey 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 groufhat visitor was selected regardless of whether or not the first or
secondadult was selected previously. Attempts were made to balance théemaleratio;

henceif 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 walkeng ord

Due to temporal restraints a sample size was selected. To ensure the sampling incorporated all
the scheduled time blockapproximately eight adults were first recorded per time schedule at
Auckland Zoo for Attracting Power before then recording Hagdrime 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 individualsemsignage 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 lAnklin 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 timexd) @sstopwatch to record the actual time
required to read all the text. This was then averaged across all individuals fothese i

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

An ethogram for Kea wasedved fromDiamond & Bond {991), Diamond & Bond (2004 and

Huber et al(2001). For ease of data collection and for analytical purgbseé®havioural state

of Kea was grouped into fourdependentategoriesvith vocalization as a separate fifth

categgory. This was related in part to Johnston (1998) ranking of anintevi@ur groupdased

on visitor surveysighlightingcertain types of behaviours bsing perceived amore active or
interesting than otherbut wassubstitutedvith potentially corregonding speciespecific

behaviourof Kea and a reduction in defined categori®&ocalization 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 sgnstimuli available to the visitor and thus may affect
visitor interest. For a definition of Kea behavioarglcategories in this study refer to the

ethogram iPAppendix8.3.

2.3.1 Data collection procedure
In order tocorrelatecertain types oKea behaiour with visitor interest in signaga scan time
sampling procedure was used to record Kea behaviour concurrently with visitor viewing
behaviour. This involved only theenclosure at Franklin Zoo with thise ofthe treatment
condition Sign 2and occured over all timeéblocks(10:0011:10, 11:2012:30, 12:4013:50 and
14:0015:10. This includeda Saturday and a Sunday on sepavatekendsandone day of
school holidag. A programmed stopwatch with a discrete auditory signal fixed at six second
intervals was started when an adult entered the observation Aonaterval of 6 seconds was
chosen after takingraaverage of enclosure viewing time from Schnackenberg (1997); Bitgood
et al. (1988); Povey & Rios (2002); and Davey (200R)is wasclose to50 seconds, giving a
potential ofl0 (5 second interval) scan samples during an average viewingAimpeliminary
trial of the recording procedure proved this interval to be a fractionisharderto accurately

record all Kea simultaneously with thisitor, so this was increade&o an interval o6 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 steg@ted from Crockett (1996)dfer Appendix8.2).

A measure of visitor interest was made based oprity@ortion of time visitors allocated to

viewing either the enclosure or the sighhis originallyincludedan option of viewingeither

the enclosureor the sign but stilbeingwithin the2.5mobservation zone. Due to a low

incidence obccurrencehis was later combined widgnclosure ewing for statistical analysis

This categoryvas combinedvith enclosire viewingbecause the ultimate aim wasassess
whetherKea behaviouraffectedvisitor interest in the accompanying signageher than

interest inthe enclosure itself

The stopwatch was terminated when the adult left the observation zonear@modes for the
observation was completgithe 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).total, 59 visitors to the Kea enclosure were

sampled for this part of the studgsulting in a combined scan total of 563 sample points.

2.4 Statistical analysis

All the data weranalysed using the computer programme S@8Sion 14) The Attracting

Power of theawo experimentasign treatments at the Kea enclosures were comparnedChi
squareanalysis. An independent samplegdst was used to determine any significant difference
in the mearHolding Time of the two experimental sign condition§he corresponding Holding
Power of the two signdid notrequirea statisical test The effect of Kea Behaviour categories
on visitor interest ithe enclosure, and associatiortheir interest irSign Treatment 2vas
analysed usintghe non parametriKruskatWallis test Results of all testwereanalysed for

statistical significance d@he P = 0.05 level.
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3.0 RESULTS

3.1 Sign treatment effects on visitor interest

3.1.1 Attracting Power

The Attracting Power of the different signage coiodis variedacross the two Zoological Parks

in the study. Taken as a percentdabere was a consistent trend Adtracting Poweto increase
from the Original Sign to Sign Treatment 1 and then increase again for Sign Treatmerth2 at bo
facilities. (Talle 3 Figure6). 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 Treatmenl and 2. This variebetween the sexes, with a greater increasedsgt\&ign
Treatment 1 and 2 seen with males (22%) to females (158iehilarly, 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. Alsencse with Auckland
Z00,this variedbetween the sexes, with a greater increase between Sign Treatment 1 and 2 seen
with males (28%) to females (15%Qf the visitors that attended to Sign Treatment 2 for two
seconds or longeb0% of the males and %8of the females touched the 3D casts at Auckland
Zoo. There was wer incidenceof maleshandling the castat Franklin Zoo with32%, buta

slightly higher incidence demales handling the 3D casis51% Overall, 47% of thevisitors
touchedthe 3D @sts 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 Zoologicaldpark
Franklin Zoo and Wildlife Sanctuary.

ATTRACTING POWER ORIGINAL SIGN1 SIGN2 |3DCAST
AUCKLAND ZOO MALES 30% 49% 71% 50%
FEMALES 37% 56%  66% 48%
OVERALL 33% 53% 68% 4%
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 sigrsgnably make
this combined percentageelevant.

When the raw datéor the Attracting Power of the two experimental sign treatmerietht

Zoological Parksverecombinedgexpressed as proportions, and compared using Chi square,

there was a significant difference in the proportion of iiials that were attracted tioe

different sign treatments (x2=12.394, df=1y&ue =0.0001).
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Figure6. Comparison of the Attracting Powef different signage treatmerttasedn visitar
sex at(a) Auckland Zoological Park an) Franklin ZoologicaPark and Wildlife Sanctuary.
Taken as a percentagéthe actual number of males and females that visited the Kea enclosure.
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3.1.2 Holding Time and Holding Power

The mearHolding Time fo individuals exposed t8ign Treatment 1 we&25.36 seconds
(SE=4.22) compared to 26.08econd{SE= 2.74) for Sign Treatmen®. Figure 7 is a
representation of the Holding Time of the two experimental sign treatm@ntsonducting an
independensample ttest the difference between the two sign treatments was insignificant
(t=-0.143, df=182, Rralue=0.887. TheHolding Power for Sign Treatment 1 was%3 There
was a 1% increase in the Holding Power of the sign wheBDRheasts were added (Sign 2).
Table 4 provides a summary of the performance measures of the two experimental sign
treatments.

Table 4 Performance measures tbeHolding TimeandHolding Powerof the two
experimental sign treatments

SIGN 1 SIGN 2 P-Value
HOLDING TIME
Mean 25.36ec(SE=4.22) 26.08sedSE=2.74) (P=0.877)
Median 14sec. 20sec.
Range 330sec. 201sec.
HOLDING POWER 2304 24%
140
120 <
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9 80 o’
w 30
= o
~ 60
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e 40
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SIGINl SIGI-NZ

SIGN TREATMENT

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

Themedianproportion of timevisitors to the Kea exhibit allocated viewing tre enclosure did
notchangesignificantlyin relation to the percentage of tirdea spentlisplayingany of the
categorisedjrous of behaviours(KruskalWallis, behaviours: typé, x2=7.28, df22, Rvalue=
0.695; type 2x2=1.862, df=2, Pvalue = 0.394;\tpe 3,x2=0.910, df=3, Pvalue = 0.823;\ipe 4,
x2=4.155, df=2, Pvalue = 0.125; vocalising?=3.163, df=3, Pvalue = 0.367) Figure8(a-e)
preents a summary dhe median proportion of time visitors allocated to viewing the enclosure

under each behawio category.

8a)
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Figure &. Relationship between the medmaportionsof time visitors allocated to viewing
the Kea enclosureith the percentage of time Kea spent displaying Category 1 behaviours.
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Figure &§b-c). Relationship between the med@oportionsof time visitors allocated to
viewing the Kea enclosureith the percentage of time Kea spent displaying b) Category 2 and c)
Category 3 bleaviours.
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Figure &d-e). Relationship between the median proportion of time visitors allocated to
viewing the Kea enclosureith the percentage of timeea spent displayind) Category
behaviours and e) spent vocalising.

31



4.0 DISCUSSION

4.1 Sign treatment effects on visitor interest

4.1.1 Attracting Power

The Attracting Bwer of the original signs at 30% (Auckland) and 33% (Franklin) arergiéne
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 gn for a minimum of two secondsThe studiesreported previouslgither

not give a defined measurement of time in whaohsitorwas regarded as having viewed the
sign(eg: Arndt et al.(1993 at 5%; Broad and Weiler (1998) at 14#td 50%; Johnston (1998)

at 4%) or have used a differetime frame as the definitionJensen (2006) for instanceith an
incidence of sign reading at 56.8@éefined Attracting Bwer as the percentage of all visitors that
stopped at the sign for kast one second, wherdagvey& Rios (2002 with an incidece of

25% was based on 5 seconds or longBnewide diversity ofinstitutions,exhibits,signage

types and desigralong with differendefinitionsused for a visitor having used sigmsth within

and betweethese studiesiakegeneralizationslifficult to make. Even sdhe results of tis

study do support Parker (20Q7ostexit survey of individuals visiting Kea enclosures in New
Zealandwith 27% of the respondents reporting that thegdthe sign It alsosuppors the low
incidence of sign readgnfound 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 elementsglesigned to attract a potential read&here was aobvious increaseegn in the
Attracting Power of the oiginal signs to the artisticigh Treatmentl at both zoological parks,

and a furthemcrease seen in the tactile Sigredtment 2. The overall perdage of visitors
attracted to Sign Batment 1 was 55% comparedlign Treatment 2 at 73%; in other woeais

increase 0fL.8%. Although generalizations are problematic (duéghadiverse range of contexts
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in which studies have occurredhis increase in Attractingdwer isvery similar toArndt et al.

(1993 use ofartistic designs andn interactive flip panel systeas a tactile elementn that

study the difference between the two experimental sign conditions wasla%%e n s(B00&) s
studyusing a flip panel systerthis differenceis higher a6.5%,but compaisons should be

made lightly as Jensénstudy occurred outside the context of a zoological park and the sign was
known to be the first visitors were presentdath (andhenceimited potential for thenegative

affects of visitor fatigueognitive overloadliscussed in Allen2004).

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 wereadaettw invisitor
demographicsRegularvisitorsto the Zodogical Parkin questiorwould potentially recognisé

as anew sign and thus may interact with it because it is a novelty. The apparenitgimilar

the AttractingPower of theoriginal signs at Auckland andd&nklin Zoqg despitethe very boad
difference in the style and design of the signs may supportdlien, as doeshesimilarty with

Parker (200yresults However, anecdotally it appeared tivatividuals reathg theoriginal

sign at Franklin Zoevere notable toactuall read the sign from theistancehe observer started
recording them This is because the mding started when the visitbrst appearedo direct

their eyeson the sign, and did not take into consideration the eligibility of the fsam that

distance It was apparertty visitorsvoc i ng t he n a m® théinsecal@roupthat | o u
many could not read the title for some d¢imfterfirst looking toward it. B the same anecdotal
observations at Auckland Zoowifas cleathat thespecies coul be identified by name

immediately upon observing the sjgagardless athe distancan which visitors werdrom the

sign If this is true FranklinZoo may have a higher Attractingpi®errecordedor their original
signthan is actually the casdhis in itself may explain thapparent similarity betwedhe

Attracting Power of the original signs &ucklandand Franklin Zoddespite the broad

difference in the style and desjgrather tharsupport the notion thany novelty factor
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associated witthemwould have already wormff. However, regardless of whether or not there
is an added association with thew experimental sigress novelty factorghe difference in the
Attracting Power between the two experimental sign treatments themselvespwliyidiffered

by a tactile componentvas significant (P=0.0001). This suggehkts thekinaesthetiaise of3D
castss asignificant causal factor in tHevel of Attracting Power. Moreover, it indicatisat
theaddiion of multimodal designsand garticularly adding a kinaesthetic component to any
accompanying interpretive at Kea enclosyigsgffective in increasing the percentage of visitors
that are attracted to thaterpretive witlin the freechoice learning environment of a zoological

park.

4.1.2 Holding Time and Holding Power

The results of this studyo not support the hypothesis that adding a muidtilal tactile

interactivein the form of a 3D castan increase the Holding Time of signs at Kea enclosures.

An insignificant differencéless than %) between the Holdingiine of individuals exposed to

thetwo experimental sign treatmer(ts -0.143, df=182, P=0.887s in contrast to the two

studies mentioned in the introdiget that used aartistic and interactive flip panak the tadle
component In Arndt et al. (1993study there was significant24.1% increase in the Holding

Time of the signsAdditionally, the 6 second difference in the median holding time of the two
experimental versions in this stuakasdoubled in Jensér (2006 study using an interactive flip

panel systemand moreover was fourtd be significantly different with a-Ralue 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 Hdihg Time of signs than using 3D castis.addition, he HoldingPower

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 ilditihge Ho

Power of the sign when the 3D casts were added (Sign treatment 2). Thialseslitters
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vastly fromArndt et al. (1998and Jensen (2006) study. HoldPgwer inArndt et al. (1993

study was 98% for the artistic design and 113% for the fielp@ersionindicating that visitors

to the artist design spent nearly théholerequired timenecessaryo readall the text and those

to the flip panel spent longer than waduallyrequired This resultvaries again idensets
(2006)studyin which the Holding Bwer of the first version without the interactive flip panel
was nearly’5% ofthe required time necessary to read the signttesidteractiveflip panel

version was only a second short of the required.tifieen keeping in mind the ddvse contexts

in which the studies have occurrélge poor results in this studty comparisormay suggest that
the use of flip panel@s opposed to 3D casteay be a greater rteodfor holding visitor

interest. Alternatively, it is widely considered #tthe amount of text within signs plays a major
factor in attrating and holding visitors, with a negative association found between thanand
increase irtext Bitgood, 2002; Serrel, 1996 The much greater increase in the Holding Time of
the two prewus studies involving flip panel systems niagreforebe 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 #usogffHolding Time
rather than merely the one factor of an increase in tactile stiffiodi.very nature of thiéip

panel system which hidéise correct answers to a question means visitors can test their
knowledge before physically interacting with #ign to receive the correct answer. This may
appeal to an added style of learning beyond kinaesthetic stimuli, confounding the comparison
between studiesThe totalnumber of words on thexperimental siga(excluding the 3D

addition) wast30. The lowHolding Time of Sign Treatment 1 may suggest thest &amounis
negativelyaffectingvisitor interestandmaythereforebe an overpowering factor that it is
havinga negative effect against the HoldingnE of these signs. This mayevent theotential
benefitof theinteractive kinaestheticomponent on the overall Holding ifie of sign

treatmen®. It may be necessary to test thetile componentnder different sign treatments

with a range of word counte explore this possibility.
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